ITT GKA-UN6-36884: 
[bookmark: _Toc466022932][bookmark: _Toc451341923][image: C:\Users\cokelly\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\GOAL Logo Green High Resolution - strip.png]
[bookmark: _Hlk191392909] INVITATION TO TENDER FOR CONSTRUCTION OF COMMUNITY TAP STANDS IN BOTH BUTALEJA AND KAABONG DISTRICTS. CONVERTING EXISTING BOREHOLES INTO MINI–PIPED WATER SUPPLY SCHEMES WITH 3 SUPPLY POINTS TO BE INSTALLED LATER WITH PREPAID METERS
	GOAL is completely against fraud, bribery and corruption.

GOAL does not ask for money for bids.  
If you have any serious concern over wrong doing please report it at www.safecall.co.uk/report or email  goal@safecall.co.uk . All information is treated confidentially by Safecall and you may remain anonymous if you wish


About GOAL
Established in 1977, GOAL is an international humanitarian and development agency committed to working with communities to achieve sustainable and innovative early response in crises and to assist them to build lasting solutions to mitigate poverty and vulnerability. For more information on GOAL and its operations please visit https://www.goalglobal.org/.
 
[bookmark: _Toc466022933]GOAL has been working in Uganda since 1979, The GOAL Uganda country programme focuses on two of GOAL’s three strategic sectors: health (including WASH and health accountability programming) and livelihoods. GOAL Uganda mainstreams gender, and child protection across all programming. GOAL works on a district focused approach and uses a mixture of direct implementation and partnerships with local civil society organisations, private sector partners, and district local governments to give effect to our mission. GOAL Uganda is funded by a number of donors, including Irish Aid, charity water, Master Card, Norad, USAID and EKN.
Proposed Timelines

	Line
	Item
	Date, Time and Time Zone 

	1
	ITT published 
	27th February 2025

	2
	Closing date for clarifications
	12th March 2025

	3
	Closing date and time for receipt of tenders
	19th March 2025 at 17:00EAT

	4
	Tender opening date and time 
	26th March 2025 at 11:00 EAT


[bookmark: _Toc466022934]Overview of requirements
Construction of community tap stands in both Butaleja and Kaabong districts, converting existing boreholes into mini–piped water supply schemes with 3 supply points to be installed later with prepaid meters.
GOAL invites prospective bidders to submit tenders that meet or exceed GOAL’s requirements as outlined in Appendix 2 with detailed technical requirements (TOR/Specifications/Scope of Works). 
Type of contract 
Following this procurement process, GOAL aims to sign a Works contract with the best evaluated bidder.
[bookmark: _Toc466022939]Terms of the Procurement 
[bookmark: _Toc115690175][bookmark: _Toc118102638][bookmark: _Toc118102814][bookmark: _Toc229548505][bookmark: _Toc231810369][bookmark: _Toc466022941]Procurement Process
This competition is being conducted under GOAL's National Tender procedure.
The contracting authority for this procurement is GOAL.
This procurement is funded by Charity Water and the tender and any contracts or agreements that may arise from it are bound by the regulations of those donors. 
[bookmark: _Toc229548506][bookmark: _Toc231810370][bookmark: _Toc466022942]Clarifications and Query Handling
GOAL has taken care to be as clear as possible in the language and terms it has used in compiling this ITT.  Where any ambiguity or confusion arises from the meaning or interpretation of any word or term used in this document or any other document relating to this tender, the meaning and interpretation attributed to that word or term by GOAL will be final. GOAL will not accept responsibility for any misunderstanding of this document or any others relating to this tender.
Requests for additional information or clarifications can be made before the deadline noted in section 2 above, and no later.  Any queries about this ITT should be addressed in writing to GOAL via email at Clarifications@goal.ie with the reference GKA-UN6-36884. Clarifications and answers shall be published online at   www.Goalglobal.Org/tenders in a timely manner.
[bookmark: _Toc229548507][bookmark: _Toc231810371][bookmark: _Toc466022943]Conditions Of Tender Submission
Tenders must be completed in English. 
Tenderers must respond to all requirements set out in this ITT and complete their bid in the response format outlined in Section 7.
Failure to submit tenders in the required format will, in almost all circumstances, result in the rejection of the bid.  
Tenderers must disclose all relevant information to ensure that all tenders are fairly and legally evaluated.  Additionally, tenderers must provide details of any implications they know or believe their response will have on the successful operation of the contract or on the normal day-to-day operations with GOAL. Any attempt to withhold any information that the tenderer knows to be relevant or to mislead GOAL and/or its evaluation team in any way will result in the disqualification of the tender.
Tenders must detail all costs identified in this ITT.  Additionally, tenders must detail any other costs whatsoever that could be incurred by GOAL in the usage of services and/or the availing of options that may not be explicitly identified/requested in this ITT.  Tenderers’ attention is drawn to the fact that, in the event of a Contract being awarded to them, the attempted imposition of undeclared costs will be considered a condition for default.
Any conflicts of interest (including any family relations to GOAL staff) involving a tenderer must be fully disclosed to GOAL particularly where there is a conflict of interest in relation to any recommendations or bids put forward by the tenderer.
GOAL will not be liable in respect of any costs incurred by respondents in the preparation and submission of tenders or any associated work effort. 
GOAL will conduct this tender, including the evaluation of responses and final awards in accordance with the detail set out at in the Evaluation process. Tenders will be opened by at least three designated officers of GOAL.
GOAL is under no obligation to accept the lowest or any other bid received in response to this tender and reserves its right to reject any or all the bids(part/full) including incomplete bids without assigning reason whatsoever.
GOAL reserves the right to split the award of this contract between different bidders in any combination it deems appropriate, at its sole discretion.
The tenderer shall seek written approval from GOAL before entering into any sub-contracts for the purpose of fulfilling this contract. Full details of the proposed subcontracting company and the nature of envisioned engagement of sub-contractor/s into this contract shall be included in tenderer’s bid.
GOAL reserves the right to refuse any subcontractor that is proposed by the bidder.
GOAL reserves the right to negotiate with the bidder who has submitted the lowest Bid that fully meets the technical requirements, for the purpose of seeking revisions of such Bid to enhance its technical aspects and/or to reduce the price. 
Information supplied by respondents will be treated as contractually binding.  However, GOAL reserves the right to seek clarification or verification of any such information. 
GOAL reserves the right to terminate this competition at any stage.
Unsuccessful tenderers will be notified.  
GOAL’s standard payment terms are by bank transfer within 30 days after satisfactory implementation and receipt of documents in order. Satisfactory implementation is decided solely by GOAL.
This document is not construed in any way as an offer to contract.
GOAL and all contracted suppliers must act in all its procurement and other activities in full compliance with donor requirements. Any contract(s) that arise from this ITT will be financed by Charity Water and the donor and/or their agents have rights of access to GOAL and/or any of its suppliers or contractors for audit purposes. Charity Water may also have additional regulations that it is not practical to list here. Submission of an bid under this ITT assumes Tenderer acceptance of these conditions. 
Terrorism and Sanctions:  GOAL does not engage in transactions with any terrorist group or individual or entity involved with or associated with terrorism or individuals or entities that have active exclusion orders and/or sanctions against them.  GOAL shall therefore not knowingly purchase supplies or services from companies that are associated in any way with terrorism and/or are the subject of any relevant international exclusion orders and/or sanctions. If you submit a bid based on this request, it shall constitute a guarantee that neither your company nor any affiliate or a subsidiary controlled by your company are associated with any known terrorist group or is/are the subject of any relevant international exclusion order and/or sanctions. A contract clause confirming this may be included in an eventual purchase order based on this request.
GOAL requires all contracted suppliers and sub-contractors to observe the highest standard of ethics during the procurement process, selection and contract execution of goal’s contracts, and refrain from fraud and corruption. GOAL has zero tolerance for fraud, bribery or corruption in any form and will reject any bids if the organization determines that the bidding company, any of its personnel, or its sub-contractors, has, directly or indirectly, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices in competing for the contract in question;
[bookmark: _Toc466022938]Quality Control
3rd party companies may be contracted by GOAL to carry out random quality inspections of work carried out by the contracted party. The cost of the quality control inspections will be covered by GOAL.
GOAL may choose to visit vendors' premises, including sub-contractors (if any) to perform additional checks as part of the evaluation process. Vendors will be notified in advance of a visit. 
[bookmark: _Toc466022944]Submission of Tenders
[bookmark: _Toc465864399][bookmark: _Toc465869570][bookmark: _Toc466022946]Tenders must be delivered in the following way:
1. [bookmark: _Int_9MhqiXsL]Electronically with your financial and technical offers to tenders@goal.ie by or on 19th March 2025 and in the subject field state:
a) GKA-UN6-36884: COMMUNITY TAP STANDS FOR CTS
b) Name of your firm with the title of the attachment
c) Number of emails that are sent e.g. 1 of 3, 2 of 3, 3 of 3.
All documents attached to emails must be in PDF or scan form. Any excel or word documents must be accompanied by a PDF or scan version of the document. 
Links to share drives will not be accepted unless it is necessary due to file size. All documents submitted via links to shared drive must not be modified after the closing date and time for the receipt of bids (timestamp must clearly indicate that they haven't been modified). Documents submitted via links to a shared drive that have been modified after the closing date and time will not be accepted. 
OR,
2. [bookmark: _Toc465864398][bookmark: _Toc465869569][bookmark: _Toc466022945]Physical bids- please submit in a sealed envelope marked [GKA-UN6-36884: COMMUNITY TAP STANDS FOR CTS] with the words ‘not be opened before  [26th March 2025 by the tender committee’ with your financial and technical offers inside marked as Financial Offer and Technical Offer to the Private Tender Box at GOAL Uganda Kampala Office, Bonge Way Plot 5448 Kiwafu Estate Kansanga .Envelopes may be sent through postal or courier services or delivered by hand; and will be accepted during normal working hours for the country of submission. Please note that the GOAL office will not be open during weekends or public holidays.

· Proof of sending is not proof of reception, either electronically or with post/courier/other physical service. Late delivery will result in your bid being rejected. Envelopes found open at the tender opening will be rejected. All information provided must be perfectly legible. 
5.6 Tender Opening Meeting
Tenders will be opened as per Section 2 Proposed Timelines above at the following location:
GOAL Uganda-Kampala office
Bonge Way Plot 5448 Kiwafu Estate Kansanga Kampala - Uganda
One authorised representative of each tenderer may attend the opening of the bids. Companies wishing to attend are requested to notify their intention by sending an e-mail at least 48 hours in advance to the following e-mail address procurement@ug.goal.ie. This notification must be signed by an authorised officer of the tenderer and specify the name of the person who will attend the opening of the bids on the tenderer's behalf.
Bidders are invited to attend the Tender Opening Meeting at their own cost. 
[bookmark: _Toc466022947]Evaluation Process 
Evaluation stages
Tenderers will be considered for participation in the Contract subject to the following qualification process:  
	Phase #
	Evaluation Process Stage 
	The basic requirements with which bids must comply with

	The first phase of evaluation of the responses will determine whether the tender has been submitted in line with the administrative instructions and meets the essential criteria. Only those tenders meeting the essential criteria and do not fall under any of the listed exclusion criteria will go forward to the second phase of the evaluation.

	1
	Administrative instructions
	
1. Closing Date: 
Bids must have met the deadline stated in section 2 of these Instructions to Tenderers, or such revised deadline as may be notified to Tenderers by GOAL. Tenderers must note that GOAL is prohibited from accepting any bids after that deadline.
2. Submission Method: 
Bids must be delivered in the method specified in section 5.5 of this document. GOAL will not accept responsibility for tenders delivered by any other method. Responses delivered in any other method may be rejected.
3. Format and Structure of the Bids: 
Bids must conform to the Response Format laid out in section 7 of these Instructions to Tenderers or such revised format and structure as may be notified to Tenderers by GOAL. Failure to comply with the prescribed format and structure may result in your response being rejected at this stage. 
4. Confirmation of validity of your bid: 
The Tenderers must confirm that the period of validity of their bid is not less than 90 (ninety) days.

	2
	Exclusion criteria
	N/A

	3
	Essential Criteria

	[bookmark: _Hlk33164646]Minimum mandatory requirements of specifications or contract performance. 
i. Certificate of incorporation.
ii. Valid trading Licence.
iii. Tax registration certificate registration Certificate 
iv. Up to date Tax clearance certificate addressed to GOAL
v. Powers of attorney indicating the person who transacts on behalf of the company

	Each bid that conforms to the Exclusion and Essential Criteria will be evaluated according to the Award Criteria given below by GOAL. 

	4
	Award Criteria
	Tenders will be awarded marks under each of the award criteria listed in this section to determine the best value for money bids. 

1. [bookmark: _Ref74808638]Quality-55%
2. Delivery time-10%
3. Price-35%


	5
	
Due Diligence Checks
	Successful bidder/s will be screened in line with Anti-Terrorism and Sanction checks. GOAL will not contract with bidders who do not pass those checks as per clause 5.3.20 of this document.
References and other checks will be completed, and quality assessed.
In-depth review of financial accounts and other documents submitted will be completed; bidder is judged to have requisite financial stability and legal status.



Tender Evaluation
GOAL is committed to the highest standards of fairness and equality across our organisation and ensures impartiality in tender evaluations. GOAL will convene a comprehensive evaluation team which may draw from diverse expertise including Finance, Logistics, Programmes, Donor Compliance and Internal Audit, as well as 3rd Party technical input. 
During the evaluation period clarifications may be sought by e-mail from Tenderers. Clarifications may include testimonials from customers in support of particular aspects of a tender, whether such aspects are contained in the original submission or in subsequent responses to requests for clarification. Deadlines will be imposed for the receipt of such clarifications and failure to meet these deadlines may result in the disqualification of the tender or loss of marks.  Responses to requests for clarification shall not materially change any of the elements of the tenders submitted. Unsolicited communications from tenderers will not be entertained during the evaluation period.
[bookmark: _Toc118102667][bookmark: _Toc118102843][bookmark: _Toc231810399][bookmark: _Toc466022951]Award Criteria
	No
	Qualitative award criteria
	Weighting (maximum points)

	1.
	1) T Technical Offer
A) Personnel:
i. Project Manager: A degree in Civil Engineering from a recognised Institution of higher learning. Should have a minimum of three years of experiences in managing construction of Solar powered/hybrid water supply systems and building construction works, Contract Management and leadership skills to manage a diverse team of technical staff.
ii. Site Engineer: A minimum of a Diploma in Civil/Water Engineering with a minimum of three years of experience site supervision of construction of Solar powered/hybrid water supply system, knowledge in building, concrete & welding works.
iii. Electromechanical Engineer:  A minimum of a Diploma in Electrical Engineering with a minimum of two years of experience in installation of solar pumps, PV panels and its related accessories.
iv. Plumber: A minimum of a craft I certificate in Plumbing from a recognised institution of learning with a minimum of two years of experience in pipe installation and other plumbing works (GI, Stainless steel, PVC/HDPE, etc. Pipes, very well conversant with the different pipe fittings and other pipe accessories)
v. Mason: A minimum of a certificate in Brick laying and concrete practice from a recognised Institution of learning. Should have a minimum of three years of experiences in Brick laying and concrete practice (Knowledge in Concrete works, reading plans, finishes, Painting, elementary carpentry works, block and brick works)
B) Experience
i. Two pieces of Evidence of having carried out construction of solar piped water supply/solar irrigation system or other similar water works in the last 5 years, presenting copies of completion certificates, past contracts and recommendations on the same job from previous clients. 
C) Methodology
i. Detailed methodology of how the bidder intends to achieve the various stages of construction of the project to the end.
D) Equipment 
i. Evidence of ownership of Equipment in form of receipts, logbooks, and hire contracts. These include a concrete mixer, truck with a crane, service vehicle - preferably pickup.
	55

	2.
	Delivery Time/ Workplan.
The bidder must provide a detailed work plan for the execution of works, clearly outlining the task sequence, interconnections and the execution approach for each task.
	10

	3.
	Price/Financial Offer/Bills of Quantities:
All prices must be in [Uganda Shillings] and a comprehensive and clear breakdown of prices must be shown as part of the financial offer. 
Prices offered will be evaluated on full cost basis (including all fees and taxes). Note that a “rate only” has been provided for the water quality deliverables. This activity will be done by the client; however, if the contractor is required to complete a given number of samples, it will be treated as a variation, depending on the number of wells/samples completed. 
During the analysis of bids, if bids were not submitted in the required currency, we will convert all bids in [Uganda Shillings] at the Infor Euro rate for the date of bid opening. (See http://ec.europa.eu/budget/contracts_grants/info_contracts/inforeuro/index_en.cfm)
Marks for cost will be awarded on the inverse proportion principle (shown below):
Score = points available x (lowest price offered/ bidder offer price)
	35

	
	Total number of points
	100



ALL FINANCIAL OFFERS MUST BE MADE ON THE BASIS OF ‘BEST AND FINAL OFFER’. 

Response Format
All bids must conform to the response format laid out below. 
By responding to this ITT, each Tenderer is required to accept the terms and conditions of this ITT.  Should a Tenderer not comply with these requirements, GOAL may, at their sole discretion, reject the response.
If the Tenderer wishes to supplement their response to any section of the ITT specifications with a reference to further supporting material, this reference must be clearly identified, including section and page number.





[bookmark: _Toc466022956][bookmark: _Toc466022957]Submission Checklist
	Line

	Item

	Tick attached 

	1
	Appendix 1 - Company Details included appendix 1  
	

	2
	Appendix 2-Terms of Reference and Technical specifications signed
	

	3
	Appendix 3– Bill of Quantities filled and signed
	

	4
	Appendix 4 – Lead Time/ Workplan /work plan in your own format signed 
	

	5
	Certificate of incorporation
	

	6
	Valid Trading license
	

	7
	Tax  registration certificate
	

	8
	Valid Tax clearance certificate addressed to GOAL
	

	9
	Bank statement for the last six months (Sept 2024-Feb 2025)
	

	10
	Audited books of accounts of the past two (2) years: 2022/23 & 2023/24
	

	11
	List of Personnel (include their CVs and academic documents), previous and existing contracts, Completion certificates, recommendation letters and equipment list (including evidence of ownership or lease).
	




[bookmark: _Toc466022960][bookmark: _Toc466022961][bookmark: _Toc465935247][bookmark: _Toc466022964][bookmark: _Toc463016560][bookmark: _Toc466022967]Appendix 1 – Company Information
	Company Name
	

	Registered address of the prime Tenderer

	

	Year Established
	

	Please state the name of any other persons/organisations (except your company) who will benefit from this contract (GOAL compliance matter) 
	

	Parent company
	

	Ownership
	

	Do you have associated companies? Tick relevant box. If YES – provide details for each company in the line below.
	Yes/No

	
	

	Associated company details (if applicable)
	

	If successful, do you agree to work under GOAL’s Terms and Conditions of contract (attached as Appendix 4).
	Yes/No
	Comments/Attachments

	
	
	

	If successful, do you agree to sign the contract as per GOAL’s contract template (attached as Appendix 5)
	Yes/No
	Comments/Attachments

	
	
	

	If successful, do you agree to abide by GOAL’s Supplier code of conduct for the delivery of goods/services/works?
(attached as Appendix 6)
	Yes/No
	Comments/Attachments

	
	
	



Note that winning bidder/s will be required to submit further information as part of supplier registration process before finalisation of contract award.
	By submitting a bid under this Invitation to Tender (ITT) [GKA-UN6-36881, the bidder hereby asserts that the following statements are correct at the time of submission; and further undertakes to inform GOAL of any changes in status of these matters.  

	The bidder is not bankrupt or is being wound up, neither are its affairs are being administered by the court nor has entered into an arrangement with creditors or has suspended business activities or is in any analogous situation arising from a similar procedure under national laws and regulation.
The bidder is not the subject of proceedings for a declaration of bankruptcy, for an order for compulsory winding up or administration by the court or for an arrangement with creditors or of any other similar proceedings under national laws and regulations.
Neither the bidder, a Director or Partner, has been convicted of an offence concerning his professional conduct by a judgement which has the force of res judicata nor been guilty of grave professional misconduct in the course of their business.
The bidder has fulfilled all its obligations relating to the payment of taxes or social security contributions in Ireland or any other state or country in which the tenderer is located or doing business. 
Neither the bidder, a Director or Partner has been found guilty of: fraud, money laundering, corruption; convicted of being a member of a criminal organisation; nor of serious misrepresentation in providing information to a public buying agency
The bidder has not contrived to misrepresent its Health & Safety information, Quality Assurance information, or any other information relevant to this application.
That all data subjects have specifically consented to the use and storage of their data by GOAL for the purpose of analysing the bids and awarding a contract under this tender; and further understood that the personal data may be shared internally within GOAL and externally if required by law and donor regulations; and may be stored for a period of up to 7 years from the award of contract.



I confirm that my bid has a validity of 90 days. If your bid does not have this validity, please state what bid validity you offer. 
I confirm that the bid and the costs provided to accompany it are an accurate reflection of the costs that will be charged to GOAL according to the information provided in this Invitation to Tender; and that there are no other costs associated. I also confirm that I have the authority to sign on behalf of the company that is bidding. 
	Signed:
	


	Print name:  
	
	Position:
	

	Company Name:
	
	Date:
	

	Address:
	












Appendix 2 – Technical specifications, drawings and terms of reference 

	             	                                   

[bookmark: _MON_1802013693]                      



                
                
By submitting this offer, I confirm that all data subjects have specifically consented to the use and storage of their data by GOAL for the purpose of analysing the offers and awarding a contract under this tender; and further understood that the personal data may be shared internally within GOAL and externally if required by law and donor regulations; and may be stored for a period of up to 7 years from the award of contract.
	Signed:
	


	Print name:  
	
	Position:
	

	Company Name:
	
	Date:
	

	Address:
	





























Appendix 3 - Financial Offer /bills of quantities





                           

By submitting this offer, I confirm that all data subjects have specifically consented to the use and storage of their data by GOAL for the purpose of analysing the offers and awarding a contract under this tender; and further understood that the personal data may be shared internally within GOAL and externally if required by law and donor regulations; and may be stored for a period of up to 7 years from the award of contract.
Please refer to the Excel spreadsheet attached to facilitate the calculation of the BoQs.
	[bookmark: _Hlk108530230]Signed:
	


	Print name:  
	
	Position:
	

	Company Name:
	
	Date:
	

	Address:
	















APPENDIX 4. WORKPLAN/METHODOLOGY
1.	Workplan
Present a timeline workplan (block diagram) detailing the chronological layout of the construction stages and how long approximately it will take to complete each stage.  There may be overlapping tasks – please be as clear as possible. This shall be submitted as an excel, word or Microsoft Office project document. Bidders are expected to use their technical experience and reference to the technical specification. Please detail any deviations or improvements, with justification, to the specifications reflected in the TOR.
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PV Designs 

Butaleja District_PV designs





                                 



Kaabong PV design





                        

CTS Standard Drawings

Butaleja District_CTS Drawings



  

Kaabong District_CTS Drawings





Technical Specification_CTS Construction 







PV Design report _Jabusiba-CTS---Butaleja_Mbale_30m_29cbm_800Wp.pdf




Parameter
Location: Uganda, Mbale (1° North; 34° East) Water temperature: 25 °C



Required daily output: 42 m³; Sizing for January Dirt loss: 5.0 % Motor cable: 40 m



Pipe type: plastic, drawn/pressed, new: 0.007 mm Static head: 30 m Pipe length: 32 m



Products Quantity Details



PS2-1800 C-SJ5-12 1 pc. Submersible pump system including controller with DataModule, motor and pump end



LC200-Portable Kit 4 pc. 800 Wp; 4 x 1 modules; 15 ° tilted



Motor cable 40 m 6 mm² 3-phase cable for power and 1-phase cable for ground



Pipeline 32 m 50 mm (inner diameter) Pipeline



CONNECTED products 1 set PS Communicator 3G, LC20-12M for PS Communicator application



Accessories 1 set Well Probe V2, Liquid Pressure Sensor, Water Meter, Surge Protector2, Water Level 
Measurement Solution, PV Disconnect 400-50-1-S



Daily output in January 29 m³



Daily values Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Av.



Output [m³]



Energy [kWh] 4.7 4.7 4.3 3.9 3.6 3.4 3.4 3.7 4.3 4.3 4.3 4.6 4.1



Irradiation [kWh/m²] 6.7 6.9 6.3 5.6 5.1 4.8 4.8 5.3 6.1 6.1 6.1 6.6 5.9



Hourly values 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00



Output [m³/h]



Energy [kWh] 0 0.16 0.31 0.45 0.54 0.60 0.61 0.59 0.52 0.43 0.30 0.16 0



Irradiation [kWh/m²] 0 0.21 0.42 0.63 0.77 0.88 0.91 0.88 0.77 0.63 0.42 0.21 0



Sun Sensor setting in PumpScanner min. 100 W/m²



Created by LORENTZ COMPASS 3.1.0.240
All specifications and information are given with good intent, errors are possible and products may be subject to change 
without notice.
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Solar pumping project











System characteristic



Min. 800 W/m², 20 °C Max./STC*



PV generator Cell temperature [°C] 46 25



Temperature loss [%] 8.8 -



Dirt loss [%] 5.0 -



Pmax [Wp] 554 800



Vmp [V] 134 147



Imp [A] 4.1 5



Voc [V] 165 181



Isc [A] 4.5 6



Pout [W] 554 -



Vout [V] 134 -



Iout [A] 4.1 -



Motor cable Power loss [%] 0.79 1.9 2.5



Pump systems Motor power [W] 74 543 1,495



Motor voltage [V EC] 47 82 120



Motor current [A] 1.6 6.6 12



Motor speed [rpm] 1,850 2,205 3,000



Flow rate [m³/h] 0 3.4 6.8



Efficiency [%] 0 51 55



Pipeline Flow speed [m/s] 0 0.48 0.97



Friction loss [m] 0.000 0.19 0.64



*STC: Standard test conditions for photovoltaic modules, 1000 W/m² solar iradiance, 25 °C cell temperature



Created by LORENTZ COMPASS 3.1.0.240
All specifications and information are given with good intent, errors are possible and products may be subject to change 
without notice.
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Wiring diagram



Created by LORENTZ COMPASS 3.1.0.240
All specifications and information are given with good intent, errors are possible and products may be subject to change 
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System Layout



1: PS2 Controller



2: Submersible Pump



3: Flow Sleeve



4: Well Probe



5: Cable Splice Kit



6: Grounding Rod



7: Surge Protector*



8: Safety Rope



9: Water Meter



10: Pressure Sensor



11: Float Switch



12: Sun Switch



13: PV Disconnect



14: Lightning Surge Protector



15: PV Generator



*It is recommended to install a Surge Protector at each 
controller sensor input.



Created by LORENTZ COMPASS 3.1.0.240
All specifications and information are given with good intent, errors are possible and products may be subject to change 
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Sizing Layout



H (Static head): Vertical height from the dynamic water level to the highest point of delivery.



B (Drawdown): Lowering of water level depending on flow rate and recovery rate of the well.



D (Pipeline inner diameter)  



L (Pipe length): Entire pipeline from the pump outlet to the point of delivery. Ellbows and armatures must be added as an 
equivalent length of pipeline.



M (Motor cable): The cable between controller and pump unit.



T (Tilt angle): Angle of the PV generator surface from the horizontal plane.
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BERNT LORENTZ GmbH



Thursday, February 13, 2025



Jabusiba CTS - Butaleja



Solar pumping project











Head max. 70 m
Flow rate max. 7.6 m³/h



Controller PS2-1800
▪   Controlling and monitoring
▪   Control inputs for dry running protection, remote control etc.
▪   Protected against reverse polarity, overload and overtemperature
▪   Integrated MPPT (Maximum Power Point Tracking)
▪   Battery operation: Integrated low voltage disconnect
▪   Integrated Sun Sensor



Power max. 1.8 kW
Input voltage max. 200 V
Optimum Vmp** > 102 V
Motor current max. 14 A
Efficiency max. 98 %
Ambient temp. -40...50 °C
Enclosure class IP68



Motor ECDRIVE 1200-C / ECDRIVE 1800-C
▪   Maintenance-free brushless DC motor
▪   Water filled
▪   Premium materials, stainless steel: AISI 304/316
▪   No electronics in the motor
Rated power 1.7 kW
Efficiency max. 92 %
Motor speed 900...3,300 rpm
Insulation class F
Enclosure class IP68
Submersion max. 150 m



Pump End PE C-SJ5-12
▪   Non-return valve
▪   Premium materials, stainless steel: AISI 304
▪   Centrifugal pump
Efficiency max. 65 %



Standards
2006/42/EC, 2004/108/EC, 2006/95/EC



IEC/EN 61702:1995, IEC/EN 62253 Ed.1



The logos shown reflect the approvals that have been granted for this product family.  Products are ordered and supplied with the approvals specific to the market 
requirements.



Pump Unit PU1800 C-SJ5-12 (Motor, Pump End)
Borehole diameter min. 4,0 in
Water temperature max. 50 °C



Technical Data



System Overview



**Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature



BERNT LORENTZ GmbH
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Solar Submersible Pump System for 4" wells



PS2-1800 C-SJ5-12











H1 =
H2 =
W1 =
W2 =
W3 =
D1 =



352 mm
333 mm
207 mm
170 mm
164 mm
124 mm



Controller



A =
B =
C =
D =
E =
S =



611 mm
185 mm
426 mm
96 mm
98 mm
1.5 in



Pump Unit



Net weight



Controller 6.0 kg



Pump Unit 14 kg



Motor 7.0 kg



Pump End 6.5 kg



*Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature



Dimensions and Weights



Pump Chart Vmp* > 102 V
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Solar Submersible Pump System for 4" wells



PS2-1800 C-SJ5-12
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PS Communicator 3G 
Communication device for remote monitoring and management of 
LORENTZ Pump Systems 
 



ORDER INFORMATION 



• Item no.: 19-000297 product name: PS Communicator 3G without battery 



FEATURES 
• Self-contained controller and 2G/3G cellular terminal 
• Automatically pairs with up to eight LORENTZ PS2 or PSk2 



controllers within Bluetooth range 
• Connects to each controller in turn and sends current 



running data and status via mobile Internet to a central  
LORENTZ server 



• All data is encrypted and secure 
• Only for use in combination with LORENTZ pumpMANAGER 



cloud based service, which provides: 
 Remote monitoring configuration and management 



of LORENTZ pumps 
 Active reporting of any alerts or problems 
 Ability to switch on, switch off, monitor external 



sensors and control pump speed remotely 
 Inclusive monthly fee for cellular data access, 



application updates and web service 
 



PRODUCT CONTENT 
The required battery and PV module must be ordered 
separately. Locally purchased parts must meet the 
following characteristics.  
 
Battery: 
• Sealed 12V AGM lead acid battery 
• Min. capacity: 5Ah 
• Max. dimensions (LxWxH): 151 x 70 x 100 mm 



 
PV module: 
• Max. Voc: 40 V 
• Max. ISC: 2.5 A 
Accurate local irradiation measurement only with 
LORENTZ module LC20-12M. 



 



TECHNICAL DATA 
• Global SIM card preinstalled 
• Enclosure class: IP54 
• Ambient temperature: -15 to 50°C 
• Bluetooth standard: class 1 
• 2G/3G Terminal with R&TTE, GCF, CE, FCC, PTCRB, 



IC, UL and AT&T approvals 
• Manual with further information is available on 



LORENTZ PartnerNet 
• Meets the requirements for CE 



 



DIMENSION/WEIGHT 



• Packing dimensions: 270 x 250 x 230 mm 
        10.6 x 9.8 x 9.1 in 



• Weight:          2.8  kg / 6.2 lbs 
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LC20-12M for  
PS Communicator application 
PV module LC20-12M, pre-wired, with fixture, for power supply and 



irradiation measurement of the PS Communicator 
 



ORDER INFORMATION 



 Item no.: 23-000255 product name: LC20-12M, PV-Module, Pre-wired, with Fixture 



can be ordered in connection with PS Communicator only 



FEATURES 



 Only for use in combination with PS Communicator: 
 Reliable battery charging 
 Accurate irradiation measurement 



 Sturdy, clear-anodized aluminum frame 



 Pre-wired cable for easy installation 



 Fixture device included 



 
TECHNICAL DATA 



Peak Power 20 Wp 



Max. power current 1.2 A 



Max. power voltage 17.2 V 



Short circuit current 1.3 A 



Open circuit voltage 21.6 V 
 



 Meets the requirements for IEC and CE 
 



DIMENSION/WEIGHT 



 Packaging dimensions: 750 x 310 x 40 mm 



    29.5 x 12.2 x 1.6 in 



 Total weight:   3.5 kg / 7.7 lbs 





http://www.lorentz.de/
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Well Probe V2 
Mechanical float switch for dry run protection of LORENTZ solar pumps 



The well probe provides a reliable method of run dry protection for LORENTZ pumps. The well probe 
detects that water is present within a well, tank or other water source. The well probe is typically 
attached to the riser pipe above the pump and connected to the controller. When the well probe 
becomes dry (water level is below the probe) the pump switches off to avoid dry running. 



Order Information 



Item no.: 19-000005 Product name: Well probe sensor V2 



Features 



 Reliable dry run protection
 Simple to install using 3 cable ties
 Improved tolerance to dirt
 Splicing kit and cable ties for fixing are included



Technical Data 



 Max. operating temperature 55°C
 Enclosure class: IP68
 Submersion depth: max 50 m (164 ft)
 Cable length: 1.5 m
 Wire size: 2 x 0.50 mm² or AWG 20, waterproofed
 Must be mounted in a vertical position
 Meets the requirements for CE



Dimensions / Weight 



 Packaging dimensions:  255 x 170 x 40 mm
10.0 x 6.7 x 1.6 in 



 Total weight: 0.1 kg / 0.2 lbs 





http://www.lorentz.de/
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Liquid Pressure Sensor 
 



Sensor for measuring the pressure of liquid in a pipe or vessel 
 
USE / PURPOSE 
The sensors are commonly used to measure the pressure in the delivery pipeline or in a vessel. The pressure 
signal is used with a LORENTZ pump controller to measure pressure and for pressure switching or constant 
presure applications. The liquid pressure sensor must be used with a compatible LORENTZ Controller. 



 
 
FEATURES 
• Gauge pressure sensor, pressure measurement relative to atmosphere 
• For measuring pressure in a pipe or vessel 
• Accurate, robust sensor 
• For use with LORENTZ PumpScanner and LORENTZ Global 



 
REQUIREMENTS 
• LORENTZ PS2 controller, LORENTZ PSk2 controller or LORENTZ PSk3 Controller 
• Care must be taken to position the sensor without turbulent water  



to ensure accurate measurement 
• G1/4” or G1/2” female threaded filling / air vent hole is required to mount the sensor  



 
 
TECHNICAL DATA 
• Sensor type: 2 wire gauge sensor 
• Enclosure class: IP65 
• Sensor housing : stainless steel 
• Cable length: 10m/15m (33ft/50ft) 
• Overpressure: 1.5x full scale 
• Output signal : 4-20 mA  
• Voltage : 11-28 VDC 
• Application temp.: -30 to 80°C 



                                  -22 to 176°F 
• Accuracy class : 0.5% full scale 
• Thread type: G1/2” male (G1/4” with 



adapter) 
• Meets the requirements for CE 



ORDER INFORMATION 
 



Item # Product Pressure range 



19-004450 Liquid Pressure Sensor, LPS-500 0-500 kPa 
0 to 5 bar / 0 to 72.5 psi 



19-004460 Liquid Pressure Sensor, LPS-1000 0-1000 kPa 
0 to 10 bar / 0 to 145 psi 



19-002760 Liquid Pressure Sensor, LPS-2000 0-2000 kPa 
0 to 20 bar / 0 to 290 psi 



19-002780 Liquid Pressure Sensor, LPS-5000 0-5000 kPa 
0 to 50 bar / 0 to 725 psi 



 
 



DIMENSION/WEIGHT 
 



• Packing dimensions:     250 x 180 x 100 mm 
                                          9.8 x 7.1 x 3.9 in 



• Weight:                            0.85 kg / 1.87 Ibs 
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Water Meters
Flow measuring instrument for water use 



Packaging information 



Description 19-002220 19-002225



Dimension [LxWxH] [mm] 310x280x250 310x280x250



Gross Weight [Kg] 3,5 3,9



Volume [m³] 0,022 0,022



Order information



Item number Description
19-002220 Water meter, NWM-DN25, 0.01 cbm/p



19-002225 Water meter, NWM-DN32, 0.01 cbm/p



Dimensions and weights



 Description DN25 DN32
L [mm] 260 260



L1 [mm] 380 384



D [mm] G1-1/4B G1-1/2B



d [mm] R1 R1-1/4



H [mm] 117,5 117,5



H1 [mm] 206,5 206,5



W [mm] 98 98



Net Weight [kg] 2,6 3,1



NWM Water Meter



Flow rate characteristics



 Flow DN25 DN32
Max. flow rate: Qmax [m³/h] 7,87 12,5



Nominal flow rate: Qn [m³/h] 6,3 10



Transition flow rate: Qt [m³/h] 0,063 0,1



Minimum flow rate: Qmin [m³/h] 0,036 0,062



Reed switch impulse data output



Reed switch impulse
Water meter size Liters per impulse



DN25 10



DN32 10



Water Meters
Flow measuring instrument for water use 



The NWM Water Meter is a device for 
measuring flow in water applications. 



The NWM water meter has  a pulse 
output for connection to LORENTZ 
pump controllers. 



The water meter is used in applications 
where measured flow and water 
volume values are required. 



The NWM Water Meter is suitable for 
applications with a pipe size of DN25 
and DN32. 



The NWM Water Meter contains a 
special sealed liquid which is separate 
from the flow water to maximize 
readability, avoid fogging and avoid 
scaling.



Characteristics



	½ All materials in contact with water 
are corrosion resistant.



	½ Five (5) digit mechanical display 
showing total liquid in 1m3 
increments.



	½ Reed switch output which can 
be connected to PS2 and PSk 
controllers. 



	½ Easy to install.



Technical Data



	½ Water temperature max. 50°C
	½ Water pressure: max. 16 bar 
	½ Reed switch positioned on the 



x0,001 dial pointer: 10 l/imp.
	½ Reed Switch cable length: 1,45m
	½ IP64
	½ CE Conformity



Accuracy Curve



The Accuracy curve shows the deviation in percent error 
for different flow rates. In regular operation the deviation 
is between -2% and +2%.



NWM Water Meter
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Water Meters
Flow measuring instrument for water use 



Order and Packaging information
Item 
number Description Gross 



Weight [Kg]
Dimension 
[LxWxH] [mm]



Volume 
[m³]



19-002165 Water meter, WP-DN50, 0.1 cbm/p 15 280x230x320 0,021



19-002170 Water meter, WP-DN65, 0.1 cbm/p 16 290x230x330 0,022



19-002180 Water meter, WP-DN80, 0.1 cbm/p 17 280x240x350 0,023



19-002190 Water meter, WP-DN100, 0.1 cbm/p 20 320x260x350 0,029



19-002200 Water meter, WP-DN125, 0.1 cbm/p 25 340x310x390 0,041



19-002210 Water meter, WP-DN150, 1 cbm/p 38 370x340x420 0,053



19-002202 Water meter, WP-DN200, 1 cbm/p 49 415x390x435 0,070



Dimensions and weights



Description DN50 DN65 DN80 DN100 DN125 DN150 DN200
L [mm] 200 200 225 250 250 300 350



H [mm] 252 262 272 282 297 341 371



H1 [mm] 339 349 359 369 384 428 458



G [mm] [Maintaining height] 400 400 400 400 400 500 500



D [mm] 165 185 200 220 250 285 340



D1 [mm] 125 145 160 180 210 240 295



nxM [Connecting bolt qty] 4xM16 4xM16 8xM16 8xM16 8xM16 8xM20 12xM20



Weight [kg] 12 13 15 16 21 33 42



Flow rate characteristics



 Flow DN50 DN65 DN80 DN100 DN125 DN150 DN200
Max. flow rate: Qmax [m³/h] 50 78,75 78,75 125 200 312,5 500



Nominal flow rate: Qn [m³/h] 40 63 63 100 160 250 400



Transition flow rate: Qt [m³/h] 0,8 1,26 1,26 2 3,2 5 8



Minimum flow rate: Qmin [m³/h] 0,5 0,7875 0,7875 1,25 2 3,12 5



Reed switch impulse data output



Reed switch impulse
Water meter size Litres per impulse
DN50 100



DN65 100



DN80 100



DN100 100



DN125 100



DN150 1000



DN200 1000



Water Meters
Flow measuring instrument for water use 



The WP Water Meter is a turbine type 
magnetic transmission instrument 
intended to measure high flow rates in 
water applications.  
Water meters should be used in cases 
where accurate measurement of water 
volume is required. 



WP Water Meters cover a wide flow 
range and are designed to handle 
high flow rates. They are suitable for 
applications with a pipe size from 
DN50 to DN200. 



The helical blades of the turbine 
rotate around the axis of the flow. 
The magnetic transmission keeps the 
register separate from water, meaning 
only the impeller and transmission 
shaft contact water. 



Accuracy Curve



The Accuracy curve shows the deviation in percent error for different flow 
rates. In regular operation the deviation is between -2% and +2%.



WP Water Meter WP Water Meter
Characteristics



	½ Removable and interchangeable 
measuring element.



	½ Hermetically sealed dry type 
register.



	½ Reed switch output which can 
be connected to PS2 and PSk 
controllers using LORENTZ 
CONNECTED applications.



	½ Easy to install.



Technical Data



	½ Water temperature max. 40°C
	½ Water pressure: max. 16 bar 
	½ Reed Switch cable length: 1,45m
	½ IP64
	½ CE Conformity
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Surge Protector2 
Device to Protect LORENTZ Pump Accessories from Voltage Spikes 



 
ORDER INFORMATION 



• Item no.: 19-005210 product name: Surge Protector2 



 
FEATURES/COMPATIBILITY 



• Reliable surge protection device for any switched, pulse or  
analogue (4-20 mA) inputs sensors including: 



o Well Probe Sensor 19-000000 
o Water Sensor 19-000001 
o Float Switch 19-000030 
o Pressure Switch 19-000310 
o Liquid Level (all types, e.g. 19-005040) 
o Liquid Pressure Sensor (all types, e.g. 19-004460)  
o Water Meter (all types, e.g. 19-002160) 
o Sun Switch (19-000050) 



• The device must be installed inside the PS2 or PSk2 controller. 



 
TECHNICAL DATA  



• Max. voltage: 30 V DC 
• Max current 8/20µs: 500 A 
• Enclosure class: IP20 
• Ambient temperature: max. 80°C (176°F) 
• Wire size: 2 x 1.5mm² (AWG 16) 
• Meets the requirements for CE 



 



 
DIMENSION/WEIGHT 



• Packing dimensions: 56 x 26 x 120 mm 
2.2 x 1.02 x 0.47 in 



• Total weight   0.1 kg / 0.2 lbs 





http://www.lorentz.de/
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Water Level Measurement Solution
Features



	½ Measures water levels in tank, well 
or other water source



	½ Provides pump run dry run 
protection 



	½ Absolute pressure sensor - 
complete with plug in barometer



	½ Control of pump based on sensor 
data



	½ Very simple configuration and high 
customer value



	½ Real time and historic level data 
is viewed locally via LORENTZ 
CONNECTED apps (PumpScanner 
or Assistant or remotely via 
LORENTZ Global



Compatibility



	½ for use with LORENTZ PS2 
controllers and LORENTZ PSk3 
controllers



The LORENTZ Water Level 
Measurement Solution (WLMS) 
accurately measures water levels 
in boreholes and tanks. WLMS is a 
combination of pressure sensor and 
plug in barometer to provide water 
level measurement for PS2 and PSk3 
systems. Used in conjunction with 
inbuilt software WLMS allows you to 
record and monitor water levels in 
your tank and control your system 
based on these levels.



The sealed sensor comes with a plug-
in barometer placed in the controller 
and measures the pressure based on 
the difference between the submersed 
sensor and the barometer.



This solution allows control of the 
pump based on the water level in the 
source or tank. It delivers not only 
information about the current water 
level but also about trends related to 
water usage. Predicting and planning 
for low water levels is possible with 
this solution.



The WLMS can also provide dry 
run protection for the pump and 
is a very good alternative to a well 
probe in any water source that is 
prone to calcium scaling, snails, 
algae or other contaminants that can 
effect operation of mechanical float 
switches.



Technical Data



Sensor type absolute pressure sensor



Enclosure class IP68



Sensor housing high tech polymer



Measuring range 25 m / 82 ft water level



Accuracy +/- 0.35 m / 1.15 ft



Diaphragm material stainless steel AISI316L



O-ring material FKM



Overpressure max 75m / 246 ft water column



Min shut off level 0.5 m / 1.6 ft



Output signal 4-20mA



Power supply 12-28V DC



Cable jacket PVC



Cable length 35 m / 114.8 ft



Application temperature -10 to 80° C / 14 to 176° F



Meets the requirements for CE
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Water Level Measurement Solution WLMS Ordering Information



Order information



Item number Description



19-005347
Water Level Measurement Solution, 
measurement range 25 m / 82 ft
cable length 35 m / 115 ft



Dimensions



Packing Dimensions Weight
225 x 205 x 70 mm / 8.9 x 8 x 2.8 in 1.5 kg / 3.3 lbs



Shipping Items



Sensor with 35m (115 ft) cable on a cable drum



Plug-in barometer



Balancing valve



Splice kit
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PV Disconnect 400-50-1-S



Description



The LORENTZ PV Disconnect 400-
50-1-S is a PV connection box with 
an integrated DC disconnect switch 
and equipped with a Surge Protection 
Device (SPD), for use with LORENTZ 
PS2 pump systems.



The SPD will provide an increased 
level of protection from electrical 
surges (for example caused by indirect 
lightning strikes). For operation it 
requires a reliable ground connection.



The product can connect one (1) string 
of PV Modules through the enclosed 
DC disconnect switch safely to a solar 
pump system.



Designed to be installed between the 
solar generator and the controller 
meeting the electrical requirements of 
the connected devices. 



Technical Data 



Product name PV Disconnect 400-50-1-S
Built-in protection Surge protection device (SPD)
Ambient temperature -30 °C to 50 °C [-22 °F  to 120 °F]
Max. Voltage 400 V DC
Max. current per string 50 A
Max. total current 50 A
Max. no. of strings 1
Input cable size 2.5 - 4 mm² / AWG 14 - 12
Output cable size 4 -10 mm²   / AWG 12 - 8
Ground cable size ≥ 6 mm²      / AWG 10
PG glands (input) 2 x M16
PG glands (output) 2 x PG-11
PG gland GND 1 x M16
Enclosure class IP 68
Housing material Polycarbonate
Approvals and standards EN 60204-1 / EN 60947-3



Features



	½ DC rated disconnect to provide 
safe isolation of the system



	½ Built-in Surge Protection Device 
(SPD) 



	½ Robust weatherproof housing 
designed to make installation 
simple



	½ Lockable to secure the system 
during maintenance (power locked 
off)



	½ Internal touch protection with 
screws



	½ Required for a professional 
installation of solar pumping 
systems



Order and Packaging information 
 
Item number 19-001950
Product name PV Disconnect 400-50-1-S
Packed gross weight 2.3 kg [5.0 lbs]
Packed volume 0.0125 m3 [0.44 ft3]
Packaging dimensions  
[LxWxH] 



250 x 250 x 200 mm [9.8 x 9.8 x 7.8 in]



PV Disconnect 400-50-1-S



Compatibility



	½ For use with LORENTZ PS2 
controllers [PS2-150 to PS2-4000].



Product dimensions and 
weight



Dimensions 
[LxWxH]



218 x 139 x 197 mm
[8.6 x 5.4 x 7.8 in]



Net Weight 1.7 kg [3.7 lbs]



Mounting options



	½ Wall mount using 4 holes with 
weather protection.



	½ Designed for optional pole 
mounting. Mounting points are 
pre-marked inside the housing.



Mounting hole distances  
[WxH, Hole diameter]



160 x 150, Ø6 mm  
[6.3 x 5.9, Ø0.236 in]



Connection Box with DC Disconnect Switch and Surge Protection Device Connection Box with DC Disconnect Switch and Surge Protection Device
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LC200-Portable 
Folding PV-module kit 200Wp for PS2-100



Features



	� Kit including 2 x sets of 2 x 50W hinged PV 
modules (master and slave)



	� Master and slave module sets fold for transport 
and include a carry handle



	� Master set (100W) has a mounting point 
and connections for PS2-100 controller and 
connection to slave unit. Slave unit has cable to 
connect to master unit.



	� Folding legs allow the modules to be used  
directly on the ground



	� Bypass diodes included to prevent overheating 
(hot spot effect) and to minimise power loss by 
shading



	� Manufactured in ISO 9001:2000-certified 
factory



Specifications



Electrical Data (per kit)



Peak power	 Pmax	 [Wp]	 200



Tolerance			   [%]	 +5/-5



Max. power current	 Imp	 [A]	 5.46



Max. power voltage	 Vmp	 [V]	 36.66



Short circuit current	 Isc	 [A]	 5.88



Open circuit voltage	 Voc	 [V]	 45.22



Temperature co-efficient for Pmax		  [%/°C]	 -0.42



Temperature co-efficient for Voc		  [%/°C]	 -0.33



Temperature co-efficient for Isc		  [%/°C]	 0.04



Max. system voltage		  [VDC]	 1,000



All technical data at standard test condition: 
AM = 1.5, E = 1,000 W/m², cell temperature: 25 °C



Warranty



	� Warranty: 2 years



	� Performance guarantee: 
up to 10 years (90% power output) 
up to 20 years (80% power output)



Details according to warranty 
issued by LORENTZ
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Standards



LC200-portable is certified by TUV NORD 
to IEC 61215 and 61730 and meets the 
requirements for CE.



Order details



Item number 23-000600 
Packaged 32 kits per palletized box
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Physical Specifications mm



Weight (per set)	 [kg]	 8.2



Weight (per kit)	 [kg]	 16.4



Dimension per set (open)	 [mm]	 1,330 × 535 × 30



Dimension per set (closed)	 [mm]	 665 x 535 x 60



Connectors		  XT60 for PS2-100



Front side view



Rear side view of 
master



Rear side view of 
slave



Folding legs



PS2-100 mounting  holes, 
allows modules to be 
folded with the controller 
attached 
(Controller not included)



Plug connection










image3.emf

PV  Design_Leteruwa-CTS_Soroti_51m_21cbm_1,200Wp.pdf
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Parameter
Location: Uganda, Soroti (1° North; 33° East) Water temperature: 25 °C



Required daily output: 53 m³; Sizing for January Dirt loss: 5.0 % Motor cable: 50 m



Pipe type: plastic, drawn/pressed, new: 0.007 mm Static head: 51 m Pipe length: 397 m



Products Quantity Details



PS2-1800 C-SJ5-12 1 pc. Submersible pump system including controller with DataModule, motor and pump end



LC200-Portable Kit 6 pc. 1,200 Wp; 3 x 2 modules; 15 ° tilted



Motor cable 50 m 6 mm² 3-phase cable for power and 1-phase cable for ground



Pipeline 397 m 45 mm (inner diameter) Pipeline



CONNECTED products 1 set PS Communicator 3G, LC20-12M for PS Communicator application



Accessories 1 set Well Probe V2, Liquid Level Sensor, Water Meter, SunSwitch, Surge Protector2, Water Level 
Measurement Solution, PV Disconnect 400-50-3-S



Daily output in January 21 m³



Daily values Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Av.



Output [m³]



Energy [kWh] 7.0 7.1 6.5 5.9 5.4 5.0 5.0 5.5 6.3 6.4 6.5 7.0 6.1



Irradiation [kWh/m²] 6.8 6.9 6.4 5.6 5.1 4.7 4.7 5.2 6.0 6.1 6.3 6.7 5.9



Rainfall [mm] 1.1 1.8 3.5 6.0 5.8 3.7 3.7 4.9 4.4 4.5 3.6 1.7 3.7



Ambient temp. [°C] 25 25 25 23 22 21 21 21 21 22 23 24 23



Hourly values 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00



Output [m³/h]



Energy [kWh] 0 0.25 0.46 0.67 0.81 0.90 0.91 0.88 0.79 0.65 0.45 0.24 0



Irradiation [kWh/m²] 0 0.22 0.42 0.64 0.78 0.89 0.92 0.89 0.78 0.64 0.42 0.22 0



Ambient temp. [°C] 20 20 21 23 25 27 29 30 30 30 30 29 29



SunSwitch setting requirements min. 30 %



Created by LORENTZ COMPASS 3.1.0.240
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System characteristic



Min. 800 W/m², 20 °C Max./STC*



PV generator Cell temperature [°C] 46 25



Temperature loss [%] 8.8 -



Dirt loss [%] 5.0 -



Pmax [Wp] 832 1,200



Vmp [V] 101 110



Imp [A] 8.3 11



Voc [V] 124 136



Isc [A] 9.0 12



Pout [W] 832 -



Vout [V] 101 -



Iout [A] 8.3 -



Motor cable Power loss [%] 1.1 2.5 3.0



Pump systems Motor power [W] 230 811 1,500



Motor voltage [V EC] 80 98 121



Motor current [A] 2.9 8.3 12



Motor speed [rpm] 2,415 2,685 3,050



Flow rate [m³/h] 0 2.8 4.8



Efficiency [%] 0 49 50



Pipeline Flow speed [m/s] 0 0.49 0.84



Friction loss [m] 0.008 2.7 7.1



*STC: Standard test conditions for photovoltaic modules, 1000 W/m² solar iradiance, 25 °C cell temperature
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Wiring diagram



Created by LORENTZ COMPASS 3.1.0.240
All specifications and information are given with good intent, errors are possible and products may be subject to change 
without notice.



3/5



Siebenstuecken 24
D-24558 Henstedt-Ulzburg
www.lorentz.de



Tel: +49-(0)4193 8806-700
Fax: 
info2018@lorentz.de



BERNT LORENTZ GmbH



Friday, February 21, 2025



Loteruwa CTS



Solar pumping project











System Layout



1: PS2 Controller



2: Submersible Pump



3: Flow Sleeve



4: Well Probe



5: Cable Splice Kit



6: Grounding Rod



7: Surge Protector*



8: Safety Rope



9: Water Meter



10: Pressure Sensor



11: Float Switch



12: Sun Switch



13: PV Disconnect



14: Lightning Surge Protector



15: PV Generator



*It is recommended to install a Surge Protector at each 
controller sensor input.



Created by LORENTZ COMPASS 3.1.0.240
All specifications and information are given with good intent, errors are possible and products may be subject to change 
without notice.



4/5



Siebenstuecken 24
D-24558 Henstedt-Ulzburg
www.lorentz.de



Tel: +49-(0)4193 8806-700
Fax: 
info2018@lorentz.de



BERNT LORENTZ GmbH



Friday, February 21, 2025



Loteruwa CTS



Solar pumping project











Sizing Layout



H (Static head): Vertical height from the dynamic water level to the highest point of delivery.



B (Drawdown): Lowering of water level depending on flow rate and recovery rate of the well.



D (Pipeline inner diameter)  



L (Pipe length): Entire pipeline from the pump outlet to the point of delivery. Ellbows and armatures must be added as an 
equivalent length of pipeline.



M (Motor cable): The cable between controller and pump unit.



T (Tilt angle): Angle of the PV generator surface from the horizontal plane.
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Head max. 70 m
Flow rate max. 7.6 m³/h



Controller PS2-1800
▪   Controlling and monitoring
▪   Control inputs for dry running protection, remote control etc.
▪   Protected against reverse polarity, overload and overtemperature
▪   Integrated MPPT (Maximum Power Point Tracking)
▪   Battery operation: Integrated low voltage disconnect
▪   Integrated Sun Sensor



Power max. 1.8 kW
Input voltage max. 200 V
Optimum Vmp** > 102 V
Motor current max. 14 A
Efficiency max. 98 %
Ambient temp. -40...50 °C
Enclosure class IP68



Motor ECDRIVE 1200-C / ECDRIVE 1800-C
▪   Maintenance-free brushless DC motor
▪   Water filled
▪   Premium materials, stainless steel: AISI 304/316
▪   No electronics in the motor
Rated power 1.7 kW
Efficiency max. 92 %
Motor speed 900...3,300 rpm
Insulation class F
Enclosure class IP68
Submersion max. 150 m



Pump End PE C-SJ5-12
▪   Non-return valve
▪   Premium materials, stainless steel: AISI 304
▪   Centrifugal pump
Efficiency max. 65 %



Standards
2006/42/EC, 2004/108/EC, 2006/95/EC



IEC/EN 61702:1995, IEC/EN 62253 Ed.1



The logos shown reflect the approvals that have been granted for this product family.  Products are ordered and supplied with the approvals specific to the market 
requirements.



Pump Unit PU1800 C-SJ5-12 (Motor, Pump End)
Borehole diameter min. 4,0 in
Water temperature max. 50 °C



Technical Data



System Overview



**Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature
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Solar Submersible Pump System for 4" wells



PS2-1800 C-SJ5-12











H1 =
H2 =
W1 =
W2 =
W3 =
D1 =



352 mm
333 mm
207 mm
170 mm
164 mm
124 mm



Controller



A =
B =
C =
D =
E =
S =



611 mm
185 mm
426 mm
96 mm
98 mm
1.5 in



Pump Unit



Net weight



Controller 6.0 kg



Pump Unit 14 kg



Motor 7.0 kg



Pump End 6.5 kg



*Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature



Dimensions and Weights



Pump Chart Vmp* > 102 V
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Solar Submersible Pump System for 4" wells



PS2-1800 C-SJ5-12
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PS Communicator 3G 
Communication device for remote monitoring and management of 
LORENTZ Pump Systems 
 



ORDER INFORMATION 



• Item no.: 19-000297 product name: PS Communicator 3G without battery 



FEATURES 
• Self-contained controller and 2G/3G cellular terminal 
• Automatically pairs with up to eight LORENTZ PS2 or PSk2 



controllers within Bluetooth range 
• Connects to each controller in turn and sends current 



running data and status via mobile Internet to a central  
LORENTZ server 



• All data is encrypted and secure 
• Only for use in combination with LORENTZ pumpMANAGER 



cloud based service, which provides: 
 Remote monitoring configuration and management 



of LORENTZ pumps 
 Active reporting of any alerts or problems 
 Ability to switch on, switch off, monitor external 



sensors and control pump speed remotely 
 Inclusive monthly fee for cellular data access, 



application updates and web service 
 



PRODUCT CONTENT 
The required battery and PV module must be ordered 
separately. Locally purchased parts must meet the 
following characteristics.  
 
Battery: 
• Sealed 12V AGM lead acid battery 
• Min. capacity: 5Ah 
• Max. dimensions (LxWxH): 151 x 70 x 100 mm 



 
PV module: 
• Max. Voc: 40 V 
• Max. ISC: 2.5 A 
Accurate local irradiation measurement only with 
LORENTZ module LC20-12M. 



 



TECHNICAL DATA 
• Global SIM card preinstalled 
• Enclosure class: IP54 
• Ambient temperature: -15 to 50°C 
• Bluetooth standard: class 1 
• 2G/3G Terminal with R&TTE, GCF, CE, FCC, PTCRB, 



IC, UL and AT&T approvals 
• Manual with further information is available on 



LORENTZ PartnerNet 
• Meets the requirements for CE 



 



DIMENSION/WEIGHT 



• Packing dimensions: 270 x 250 x 230 mm 
        10.6 x 9.8 x 9.1 in 



• Weight:          2.8  kg / 6.2 lbs 





http://www.lorentz.de/
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LC20-12M for  
PS Communicator application 
PV module LC20-12M, pre-wired, with fixture, for power supply and 



irradiation measurement of the PS Communicator 
 



ORDER INFORMATION 



 Item no.: 23-000255 product name: LC20-12M, PV-Module, Pre-wired, with Fixture 



can be ordered in connection with PS Communicator only 



FEATURES 



 Only for use in combination with PS Communicator: 
 Reliable battery charging 
 Accurate irradiation measurement 



 Sturdy, clear-anodized aluminum frame 



 Pre-wired cable for easy installation 



 Fixture device included 



 
TECHNICAL DATA 



Peak Power 20 Wp 



Max. power current 1.2 A 



Max. power voltage 17.2 V 



Short circuit current 1.3 A 



Open circuit voltage 21.6 V 
 



 Meets the requirements for IEC and CE 
 



DIMENSION/WEIGHT 



 Packaging dimensions: 750 x 310 x 40 mm 



    29.5 x 12.2 x 1.6 in 



 Total weight:   3.5 kg / 7.7 lbs 





http://www.lorentz.de/
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Well Probe V2 
Mechanical float switch for dry run protection of LORENTZ solar pumps 



The well probe provides a reliable method of run dry protection for LORENTZ pumps. The well probe 
detects that water is present within a well, tank or other water source. The well probe is typically 
attached to the riser pipe above the pump and connected to the controller. When the well probe 
becomes dry (water level is below the probe) the pump switches off to avoid dry running. 



Order Information 



Item no.: 19-000005 Product name: Well probe sensor V2 



Features 



 Reliable dry run protection
 Simple to install using 3 cable ties
 Improved tolerance to dirt
 Splicing kit and cable ties for fixing are included



Technical Data 



 Max. operating temperature 55°C
 Enclosure class: IP68
 Submersion depth: max 50 m (164 ft)
 Cable length: 1.5 m
 Wire size: 2 x 0.50 mm² or AWG 20, waterproofed
 Must be mounted in a vertical position
 Meets the requirements for CE



Dimensions / Weight 



 Packaging dimensions:  255 x 170 x 40 mm
10.0 x 6.7 x 1.6 in 



 Total weight: 0.1 kg / 0.2 lbs 
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Liquid Level Sensor 
Sensor for measuring the level of liquid in a well or tank 
 



USE / PURPOSE 
The range of liquid level sensors use pressure to measure the liquid level in a well or tank. The sensors can be used for 
collection of long term liquid level monitoring and also for pump control in applications where a well probe cannot be 
used. The liquid level sensor must be used with a compatible LORENTZ Controller (see requirements). 
 



FEATURES 
• Gauge pressure sensor, pressure measurement relative to atmosphere   



• For measuring levels of liquid in a well or tank 



• Accurate, robust sensor 



• For use with LORENTZ PumpScanner and pumpMANAGER 



REQUIREMENTS 
• LORENTZ PS2 controller, LORENTZ PSk2 controller or PS Controller equipped 



with a licensed PS DataModule 



• The cable contains a capillary tube to balance the sensor against atmospheric  



changes. The sensor must be ordered with the required cable length for the  



application as it cannot be spliced. Further cable lengths are available on demand, 



please contact LORENTZ. 



TECHNICAL DATA 
• Sensor type: 2 wire gauge sensor 
• Enclosure class: IP68 
• Sensor housing: stainless steel 
• Connects to LORENTZ PS DataModule 



• Oil resistant cable with capillary tube 
• Overpressure: 2x full scale 
• Output signal :4-20mA output 
• Voltage : 12-28VDC 
• Application temp.: -10 to 80°C 



                                    14 to 176°F 
• Accuracy class :0.5% FS 
• Meets the requirements for CE 



DIMENSION/WEIGHT 
 



• Packing dimensions:  



19-005040:    350 x 350 x 100 mm / 13.8 x 13.8 x 3.9 in 



19-005050:    350 x 350 x 100 mm / 13.8 x 13.8 x 3.9 in 



19-005080:    350 x 350 x 100 mm / 13.8 x 13.8 x 3.9 in 



19-004395:    350 x 350 x 180 mm / 13.8 x 13.8 x 7.1 in 



• Weight: 



19-005040:    4 kg / 8.8 Ibs 



19-005050:    5 kg / 11.0 Ibs 



19-005080:    7 kg / 15.4 Ibs 



19-004395:  11 kg / 24.3 lbs 
 



ORDER INFORMATION 
Item # Product Pressure range Cable length 



19-005040 
Liquid Level Sensor, 
0-10m/33ft, 30m/100ft Cable 



0-100 kPa 
0 to 10 m / 0 to 33 ft 
0 to 1 bar / 0 to 14.5 psi 



30 m / 100 ft * 



19-005050 
Liquid Level Sensor, 
0-20m/66ft, 40m/130ft Cable 



0-200 kPa 
0 to 20 m / 0 to 66 ft 
0 to 2 bar / 0 to 29 psi 



40 m / 130 ft * 



19-005080 
Liquid Level Sensor, 
0-50m/164ft, 60m/200ft Cable 



0-500 kPa 
0 to 50 m / 0 to 164 ft 
0 to 5 bar / 0 to 72.5 psi 



60 m / 200 ft * 



19-004395 
Liquid Level Sensor, 
0-100m/328ft, 140m/460ft Cable 



0-1000 kPa 
0 to 100 m / 0 to 328 ft 
0 to 10 bar / 0 to 145 psi 



140 m / 460 ft * 



 



*Further cable length is available on demand. Please contact LORENTZ.  
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Water Meters
Flow measuring instrument for water use 



Packaging information 



Description 19-002220 19-002225



Dimension [LxWxH] [mm] 310x280x250 310x280x250



Gross Weight [Kg] 3,5 3,9



Volume [m³] 0,022 0,022



Order information



Item number Description
19-002220 Water meter, NWM-DN25, 0.01 cbm/p



19-002225 Water meter, NWM-DN32, 0.01 cbm/p



Dimensions and weights



 Description DN25 DN32
L [mm] 260 260



L1 [mm] 380 384



D [mm] G1-1/4B G1-1/2B



d [mm] R1 R1-1/4



H [mm] 117,5 117,5



H1 [mm] 206,5 206,5



W [mm] 98 98



Net Weight [kg] 2,6 3,1



NWM Water Meter



Flow rate characteristics



 Flow DN25 DN32
Max. flow rate: Qmax [m³/h] 7,87 12,5



Nominal flow rate: Qn [m³/h] 6,3 10



Transition flow rate: Qt [m³/h] 0,063 0,1



Minimum flow rate: Qmin [m³/h] 0,036 0,062



Reed switch impulse data output



Reed switch impulse
Water meter size Liters per impulse



DN25 10



DN32 10



Water Meters
Flow measuring instrument for water use 



The NWM Water Meter is a device for 
measuring flow in water applications. 



The NWM water meter has  a pulse 
output for connection to LORENTZ 
pump controllers. 



The water meter is used in applications 
where measured flow and water 
volume values are required. 



The NWM Water Meter is suitable for 
applications with a pipe size of DN25 
and DN32. 



The NWM Water Meter contains a 
special sealed liquid which is separate 
from the flow water to maximize 
readability, avoid fogging and avoid 
scaling.



Characteristics



	½ All materials in contact with water 
are corrosion resistant.



	½ Five (5) digit mechanical display 
showing total liquid in 1m3 
increments.



	½ Reed switch output which can 
be connected to PS2 and PSk 
controllers. 



	½ Easy to install.



Technical Data



	½ Water temperature max. 50°C
	½ Water pressure: max. 16 bar 
	½ Reed switch positioned on the 



x0,001 dial pointer: 10 l/imp.
	½ Reed Switch cable length: 1,45m
	½ IP64
	½ CE Conformity



Accuracy Curve



The Accuracy curve shows the deviation in percent error 
for different flow rates. In regular operation the deviation 
is between -2% and +2%.



NWM Water Meter
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Water Meters
Flow measuring instrument for water use 



Order and Packaging information
Item 
number Description Gross 



Weight [Kg]
Dimension 
[LxWxH] [mm]



Volume 
[m³]



19-002165 Water meter, WP-DN50, 0.1 cbm/p 15 280x230x320 0,021



19-002170 Water meter, WP-DN65, 0.1 cbm/p 16 290x230x330 0,022



19-002180 Water meter, WP-DN80, 0.1 cbm/p 17 280x240x350 0,023



19-002190 Water meter, WP-DN100, 0.1 cbm/p 20 320x260x350 0,029



19-002200 Water meter, WP-DN125, 0.1 cbm/p 25 340x310x390 0,041



19-002210 Water meter, WP-DN150, 1 cbm/p 38 370x340x420 0,053



19-002202 Water meter, WP-DN200, 1 cbm/p 49 415x390x435 0,070



Dimensions and weights



Description DN50 DN65 DN80 DN100 DN125 DN150 DN200
L [mm] 200 200 225 250 250 300 350



H [mm] 252 262 272 282 297 341 371



H1 [mm] 339 349 359 369 384 428 458



G [mm] [Maintaining height] 400 400 400 400 400 500 500



D [mm] 165 185 200 220 250 285 340



D1 [mm] 125 145 160 180 210 240 295



nxM [Connecting bolt qty] 4xM16 4xM16 8xM16 8xM16 8xM16 8xM20 12xM20



Weight [kg] 12 13 15 16 21 33 42



Flow rate characteristics



 Flow DN50 DN65 DN80 DN100 DN125 DN150 DN200
Max. flow rate: Qmax [m³/h] 50 78,75 78,75 125 200 312,5 500



Nominal flow rate: Qn [m³/h] 40 63 63 100 160 250 400



Transition flow rate: Qt [m³/h] 0,8 1,26 1,26 2 3,2 5 8



Minimum flow rate: Qmin [m³/h] 0,5 0,7875 0,7875 1,25 2 3,12 5



Reed switch impulse data output



Reed switch impulse
Water meter size Litres per impulse
DN50 100



DN65 100



DN80 100



DN100 100



DN125 100



DN150 1000



DN200 1000



Water Meters
Flow measuring instrument for water use 



The WP Water Meter is a turbine type 
magnetic transmission instrument 
intended to measure high flow rates in 
water applications.  
Water meters should be used in cases 
where accurate measurement of water 
volume is required. 



WP Water Meters cover a wide flow 
range and are designed to handle 
high flow rates. They are suitable for 
applications with a pipe size from 
DN50 to DN200. 



The helical blades of the turbine 
rotate around the axis of the flow. 
The magnetic transmission keeps the 
register separate from water, meaning 
only the impeller and transmission 
shaft contact water. 



Accuracy Curve



The Accuracy curve shows the deviation in percent error for different flow 
rates. In regular operation the deviation is between -2% and +2%.



WP Water Meter WP Water Meter
Characteristics



	½ Removable and interchangeable 
measuring element.



	½ Hermetically sealed dry type 
register.



	½ Reed switch output which can 
be connected to PS2 and PSk 
controllers using LORENTZ 
CONNECTED applications.



	½ Easy to install.



Technical Data



	½ Water temperature max. 40°C
	½ Water pressure: max. 16 bar 
	½ Reed Switch cable length: 1,45m
	½ IP64
	½ CE Conformity
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SunSwitch 
Automatic Solar Level Switching Device 



The SunSwitch can be used for any application where you need to switch depending on the solar 



intensity. It is an autonomous working unit that supplies itself with power from the PV-module on its 



rear side.  



ORDER INFORMATION 



• Item no.: 19-000050 product name: SUN SWITCH Light-Sensor 



FEATURES 



• Trouble free operation 



• Pump will only run when minimum flow rates or 



pressure levels can be achieved which are required 



by certain applications 



• Reduced wear on the pump and motor since the 



pump only starts when it will continue to run 



TECHNICAL DATA 



• Contact rating: 



▪ Max. voltage 250 VAC / 220 VDC 



▪ Max. current 2A 



▪ Max. power 60 W / 62.5 VA 



• Enclosure class: IP54 



• Cable length: 4 m 



• Wire size: 3x 1.0mm² or AWG 18, waterproofed 



• Mounted close to the solar array 



• Manual with further information 



is available in PartnerNet 



• Meets the requirements for CE 



DIMENSION/WEIGHT 



• Packaging dimensions: 230 x 115 x 90 mm 



9.1 x 4.5 x 3.5 in 



• Total weight:   1.2 kg / 0.6 lbs 
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Surge Protector2 
Device to Protect LORENTZ Pump Accessories from Voltage Spikes 



 
ORDER INFORMATION 



• Item no.: 19-005210 product name: Surge Protector2 



 
FEATURES/COMPATIBILITY 



• Reliable surge protection device for any switched, pulse or  
analogue (4-20 mA) inputs sensors including: 



o Well Probe Sensor 19-000000 
o Water Sensor 19-000001 
o Float Switch 19-000030 
o Pressure Switch 19-000310 
o Liquid Level (all types, e.g. 19-005040) 
o Liquid Pressure Sensor (all types, e.g. 19-004460)  
o Water Meter (all types, e.g. 19-002160) 
o Sun Switch (19-000050) 



• The device must be installed inside the PS2 or PSk2 controller. 



 
TECHNICAL DATA  



• Max. voltage: 30 V DC 
• Max current 8/20µs: 500 A 
• Enclosure class: IP20 
• Ambient temperature: max. 80°C (176°F) 
• Wire size: 2 x 1.5mm² (AWG 16) 
• Meets the requirements for CE 



 



 
DIMENSION/WEIGHT 



• Packing dimensions: 56 x 26 x 120 mm 
2.2 x 1.02 x 0.47 in 



• Total weight   0.1 kg / 0.2 lbs 





http://www.lorentz.de/
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Water Level Measurement Solution
Features



	½ Measures water levels in tank, well 
or other water source



	½ Provides pump run dry run 
protection 



	½ Absolute pressure sensor - 
complete with plug in barometer



	½ Control of pump based on sensor 
data



	½ Very simple configuration and high 
customer value



	½ Real time and historic level data 
is viewed locally via LORENTZ 
CONNECTED apps (PumpScanner 
or Assistant or remotely via 
LORENTZ Global



Compatibility



	½ for use with LORENTZ PS2 
controllers and LORENTZ PSk3 
controllers



The LORENTZ Water Level 
Measurement Solution (WLMS) 
accurately measures water levels 
in boreholes and tanks. WLMS is a 
combination of pressure sensor and 
plug in barometer to provide water 
level measurement for PS2 and PSk3 
systems. Used in conjunction with 
inbuilt software WLMS allows you to 
record and monitor water levels in 
your tank and control your system 
based on these levels.



The sealed sensor comes with a plug-
in barometer placed in the controller 
and measures the pressure based on 
the difference between the submersed 
sensor and the barometer.



This solution allows control of the 
pump based on the water level in the 
source or tank. It delivers not only 
information about the current water 
level but also about trends related to 
water usage. Predicting and planning 
for low water levels is possible with 
this solution.



The WLMS can also provide dry 
run protection for the pump and 
is a very good alternative to a well 
probe in any water source that is 
prone to calcium scaling, snails, 
algae or other contaminants that can 
effect operation of mechanical float 
switches.



Technical Data



Sensor type absolute pressure sensor



Enclosure class IP68



Sensor housing high tech polymer



Measuring range 25 m / 82 ft water level



Accuracy +/- 0.35 m / 1.15 ft



Diaphragm material stainless steel AISI316L



O-ring material FKM



Overpressure max 75m / 246 ft water column



Min shut off level 0.5 m / 1.6 ft



Output signal 4-20mA



Power supply 12-28V DC



Cable jacket PVC



Cable length 35 m / 114.8 ft



Application temperature -10 to 80° C / 14 to 176° F



Meets the requirements for CE
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Water Level Measurement Solution WLMS Ordering Information



Order information



Item number Description



19-005347
Water Level Measurement Solution, 
measurement range 25 m / 82 ft
cable length 35 m / 115 ft



Dimensions



Packing Dimensions Weight
225 x 205 x 70 mm / 8.9 x 8 x 2.8 in 1.5 kg / 3.3 lbs



Shipping Items



Sensor with 35m (115 ft) cable on a cable drum



Plug-in barometer



Balancing valve



Splice kit
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PV Disconnect 400-50-3-S



Description



The LORENTZ PV Disconnect 400-
50-3-S is a PV connection box with an 
integrated DC disconnect switch, a 
combining function and additionally 
is equipped with a Surge Protection 
Device (SPD), for use with LORENTZ 
PS2 pump systems.



The SPD will provide an increased 
level of protection from electrical 
surges (for example caused by indirect 
lightning strikes). For operation it 
requires a reliable ground connection.



The product can combine up to three 
(3) PV Module strings in parallel and 
connect them through the enclosed 
DC disconnect switch safely to a solar 
pump system. 



Designed to be installed between the 
solar generator and the controller 
meeting the electrical requirements of 
the connected devices. Technical Data 



Product name PV Disconnect 400-50-3-S
Built-in protection Surge protection device (SPD)
Ambient temperature -30 °C to 50 °C [-22 °F  to 120 °F]
Max. Voltage 400 V DC
Max. current per string 50 A
Max. total current 50 A
Max. no. of strings 3
Input cable size 2.5 - 4 mm² / AWG 14 - 12
Output cable size 4 -10 mm²   / AWG 12 - 8
Ground cable size ≥ 6 mm²      / AWG 10
PG glands (input) 6 x M16
PG glands (output) 2 x PG-11
PG gland GND 1 x M16
Enclosure class IP 68
Housing material Polycarbonate
Approvals and standards EN 60204-1 / EN 60947-3



Features



	½ DC rated disconnect to provide 
safe isolation of the system



	½ Combining function, allows up to 
3 PV strings to be connected in 
parallel to the solar pump system



	½ Built-in Surge Protection Device
	½ Robust weatherproof housing 



designed to make installation 
simple



	½ Lockable to secure the system 
during maintenance (power locked 
off)



	½ Internal touch protection with 
screws



	½ Required for a professional 
installation of solar pumping 
systems



Order and Packaging information 
 
Item number 19-001955



Product name PV Disconnect 400-50-3-S



Packed gross weight 2.9 kg [6.4 lbs]



Packed volume 0.018 m3 [0.63 ft3]



Packaging dimensions  
[LxWxH] 



360 x 250 x 200 mm [14.1 x 9.8 x 7.8 in]



PV Disconnect 400-50-3-S



Compatibility



	½ For use with LORENTZ PS2 
controllers [PS2-150 to PS2-4000].



Product dimensions and 
weight



Dimensions 
[LxWxH]



307 x 139 x 216 mm 
[12.1 x 5.4 x 8.5 in]



Net Weight 2.2 kg [4.9 lbs]



Mounting options



	½ Wall mount using 4 holes with 
weather protection.



	½ Designed for optional pole 
mounting. Mounting points are 
pre-marked inside the housing.



Mounting hole distances  
[WxH, Hole diameter]



270 x 150, Ø6 mm  
[10.6 x 5.9, Ø0.236 in]



Connection Box with DC Disconnect Switch and Surge Protection Device Connection Box with DC Disconnect Switch and Surge Protection Device



V220803
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LC200-Portable 
Folding PV-module kit 200Wp for PS2-100



Features



	� Kit including 2 x sets of 2 x 50W hinged PV 
modules (master and slave)



	� Master and slave module sets fold for transport 
and include a carry handle



	� Master set (100W) has a mounting point 
and connections for PS2-100 controller and 
connection to slave unit. Slave unit has cable to 
connect to master unit.



	� Folding legs allow the modules to be used  
directly on the ground



	� Bypass diodes included to prevent overheating 
(hot spot effect) and to minimise power loss by 
shading



	� Manufactured in ISO 9001:2000-certified 
factory



Specifications



Electrical Data (per kit)



Peak power	 Pmax	 [Wp]	 200



Tolerance			   [%]	 +5/-5



Max. power current	 Imp	 [A]	 5.46



Max. power voltage	 Vmp	 [V]	 36.66



Short circuit current	 Isc	 [A]	 5.88



Open circuit voltage	 Voc	 [V]	 45.22



Temperature co-efficient for Pmax		  [%/°C]	 -0.42



Temperature co-efficient for Voc		  [%/°C]	 -0.33



Temperature co-efficient for Isc		  [%/°C]	 0.04



Max. system voltage		  [VDC]	 1,000



All technical data at standard test condition: 
AM = 1.5, E = 1,000 W/m², cell temperature: 25 °C



Warranty



	� Warranty: 2 years



	� Performance guarantee: 
up to 10 years (90% power output) 
up to 20 years (80% power output)



Details according to warranty 
issued by LORENTZ
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Standards



LC200-portable is certified by TUV NORD 
to IEC 61215 and 61730 and meets the 
requirements for CE.



Order details



Item number 23-000600 
Packaged 32 kits per palletized box
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Physical Specifications mm



Weight (per set)	 [kg]	 8.2



Weight (per kit)	 [kg]	 16.4



Dimension per set (open)	 [mm]	 1,330 × 535 × 30



Dimension per set (closed)	 [mm]	 665 x 535 x 60



Connectors		  XT60 for PS2-100



Front side view



Rear side view of 
master



Rear side view of 
slave



Folding legs



PS2-100 mounting  holes, 
allows modules to be 
folded with the controller 
attached 
(Controller not included)



Plug connection










image4.emf

PV  Design_Naryamaoi-CTS_Soroti_38m_47cbm_1,980Wp.pdf




PV Design_Naryamaoi-CTS_Soroti_38m_47cbm_1,980Wp.pdf




Parameter
Location: Uganda, Soroti (1° North; 33° East) Water temperature: 25 °C



Required daily output: 49 m³; Sizing for January Dirt loss: 5.0 % Motor cable: 35 m



Pipe type: plastic, drawn/pressed, new: 0.007 mm Static head: 38 m Pipe length: 833 m



Products Quantity Details



PS2-4000 C-SJ8-15 1 pc. Submersible pump system including controller with DataModule, motor and pump end



LC330-P72 6 pc. 1,980 Wp; 6 x 1 modules; 15 ° tilted



Motor cable 35 m 2.5 mm² 3-phase cable for power and 1-phase cable for ground



Pipeline 833 m 50 mm (inner diameter) Pipeline



CONNECTED products 1 set PS Communicator 3G, LC20-12M for PS Communicator application



Accessories 1 set Well Probe V2, Liquid Level Sensor, Water Meter, Surge Protector2, Water Level Measurement 
Solution, PV Disconnect 400-50-1-S



Daily output in January 47 m³



Daily values Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Av.



Output [m³]



Energy [kWh] 12 12 11 9.6 8.8 8.2 8.2 9.0 10 11 11 11 10



Irradiation [kWh/m²] 6.8 6.9 6.4 5.6 5.1 4.7 4.7 5.2 6.0 6.1 6.3 6.7 5.9



Rainfall [mm] 1.1 1.8 3.5 6.0 5.8 3.7 3.7 4.9 4.4 4.5 3.6 1.7 3.7



Ambient temp. [°C] 25 25 25 23 22 21 21 21 21 22 23 24 23



Hourly values 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00



Output [m³/h]



Energy [kWh] 0 0.41 0.76 1.1 1.3 1.5 1.5 1.5 1.3 1.1 0.74 0.39 0



Irradiation [kWh/m²] 0 0.22 0.42 0.64 0.78 0.89 0.92 0.89 0.78 0.64 0.42 0.22 0



Ambient temp. [°C] 20 20 21 23 25 27 29 30 30 30 30 29 29



Sun Sensor setting in PumpScanner min. 200 W/m²



Created by LORENTZ COMPASS 3.1.0.240
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System characteristic



Min. 800 W/m², 20 °C Max./STC*



PV generator Cell temperature [°C] 46 25



Temperature loss [%] 9.0 -



Dirt loss [%] 5.0 -



Pmax [Wp] 1,370 1,980



Vmp [V] 204 224



Imp [A] 6.7 9



Voc [V] 250 274



Isc [A] 7.3 10



Pout [W] 1,370 -



Vout [V] 204 -



Iout [A] 6.7 -



Motor cable Power loss [%] 1.2 3.1 4.0



Pump systems Motor power [W] 196 1,310 2,930



Motor voltage [V EC] 100 161 210



Motor current [A] 2.0 8.1 14



Motor speed [rpm] 1,950 2,425 3,025



Flow rate [m³/h] 0 5.4 8.9



Efficiency [%] 0 53 57



Pipeline Flow speed [m/s] 0 0.76 1.3



Friction loss [m] 0.013 11 26



*STC: Standard test conditions for photovoltaic modules, 1000 W/m² solar iradiance, 25 °C cell temperature
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Wiring diagram
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System Layout



1: PS2 Controller



2: Submersible Pump



3: Flow Sleeve



4: Well Probe



5: Cable Splice Kit



6: Grounding Rod



7: Surge Protector*



8: Safety Rope



9: Water Meter



10: Pressure Sensor



11: Float Switch



12: Sun Switch



13: PV Disconnect



14: Lightning Surge Protector



15: PV Generator



*It is recommended to install a Surge Protector at each 
controller sensor input.
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Sizing Layout



H (Static head): Vertical height from the dynamic water level to the highest point of delivery.



B (Drawdown): Lowering of water level depending on flow rate and recovery rate of the well.



D (Pipeline inner diameter)  



L (Pipe length): Entire pipeline from the pump outlet to the point of delivery. Ellbows and armatures must be added as an 
equivalent length of pipeline.



M (Motor cable): The cable between controller and pump unit.



T (Tilt angle): Angle of the PV generator surface from the horizontal plane.
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Head max. 80 m
Flow rate max. 13 m³/h



Controller PS2-4000
▪   Controlling and monitoring
▪   Control inputs for dry running protection, remote control etc.
▪   Protected against reverse polarity, overload and overtemperature
▪   Integrated MPPT (Maximum Power Point Tracking)
▪   Integrated Sun Sensor



Power max. 4.0 kW
Input voltage max. 375 V
Optimum Vmp** > 238 V
Motor current max. 14 A
Efficiency max. 98 %
Ambient temp. -40...50 °C
Enclosure class IP68



Motor ECDRIVE 4000-C
▪   Maintenance-free brushless DC motor
▪   Water filled
▪   Premium materials, stainless steel: AISI 304/316
▪   No electronics in the motor
Rated power 4.0 kW
Efficiency max. 92 %
Motor speed 900...3,300 rpm
Insulation class F
Enclosure class IP68
Submersion max. 150 m



Pump End PE C-SJ8-15
▪   Non-return valve
▪   Premium materials, stainless steel: AISI 304
▪   Centrifugal pump
Efficiency max. 68 %



Standards
2006/42/EC, 2004/108/EC, 2006/95/EC



IEC/EN 61702:1995, IEC/EN 62253 Ed.1



The logos shown reflect the approvals that have been granted for this product family.  Products are ordered and supplied with the approvals specific to the market 
requirements.



Pump Unit PU4000 C-SJ8-15 (Motor, Pump End)
Borehole diameter min. 4,0 in
Water temperature max. 50 °C



Technical Data



System Overview



**Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature
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Solar Submersible Pump System for 4" wells



PS2-4000 C-SJ8-15











H1 =
H2 =
W1 =
W2 =
W3 =
D1 =



352 mm
333 mm
207 mm
170 mm
164 mm
124 mm



Controller



A =
B =
C =
D =
E =
S =



1,118 mm
245 mm
873 mm
96 mm
98 mm
2 in



Pump Unit



Net weight



Controller 6.1 kg



Pump Unit 21 kg



Motor 10 kg



Pump End 11 kg



*Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature



Dimensions and Weights



Pump Chart Vmp* > 238 V
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Solar Submersible Pump System for 4" wells



PS2-4000 C-SJ8-15
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PS Communicator 3G 
Communication device for remote monitoring and management of 
LORENTZ Pump Systems 
 



ORDER INFORMATION 



• Item no.: 19-000297 product name: PS Communicator 3G without battery 



FEATURES 
• Self-contained controller and 2G/3G cellular terminal 
• Automatically pairs with up to eight LORENTZ PS2 or PSk2 



controllers within Bluetooth range 
• Connects to each controller in turn and sends current 



running data and status via mobile Internet to a central  
LORENTZ server 



• All data is encrypted and secure 
• Only for use in combination with LORENTZ pumpMANAGER 



cloud based service, which provides: 
 Remote monitoring configuration and management 



of LORENTZ pumps 
 Active reporting of any alerts or problems 
 Ability to switch on, switch off, monitor external 



sensors and control pump speed remotely 
 Inclusive monthly fee for cellular data access, 



application updates and web service 
 



PRODUCT CONTENT 
The required battery and PV module must be ordered 
separately. Locally purchased parts must meet the 
following characteristics.  
 
Battery: 
• Sealed 12V AGM lead acid battery 
• Min. capacity: 5Ah 
• Max. dimensions (LxWxH): 151 x 70 x 100 mm 



 
PV module: 
• Max. Voc: 40 V 
• Max. ISC: 2.5 A 
Accurate local irradiation measurement only with 
LORENTZ module LC20-12M. 



 



TECHNICAL DATA 
• Global SIM card preinstalled 
• Enclosure class: IP54 
• Ambient temperature: -15 to 50°C 
• Bluetooth standard: class 1 
• 2G/3G Terminal with R&TTE, GCF, CE, FCC, PTCRB, 



IC, UL and AT&T approvals 
• Manual with further information is available on 



LORENTZ PartnerNet 
• Meets the requirements for CE 



 



DIMENSION/WEIGHT 



• Packing dimensions: 270 x 250 x 230 mm 
        10.6 x 9.8 x 9.1 in 



• Weight:          2.8  kg / 6.2 lbs 





http://www.lorentz.de/
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LC20-12M for  
PS Communicator application 
PV module LC20-12M, pre-wired, with fixture, for power supply and 



irradiation measurement of the PS Communicator 
 



ORDER INFORMATION 



 Item no.: 23-000255 product name: LC20-12M, PV-Module, Pre-wired, with Fixture 



can be ordered in connection with PS Communicator only 



FEATURES 



 Only for use in combination with PS Communicator: 
 Reliable battery charging 
 Accurate irradiation measurement 



 Sturdy, clear-anodized aluminum frame 



 Pre-wired cable for easy installation 



 Fixture device included 



 
TECHNICAL DATA 



Peak Power 20 Wp 



Max. power current 1.2 A 



Max. power voltage 17.2 V 



Short circuit current 1.3 A 



Open circuit voltage 21.6 V 
 



 Meets the requirements for IEC and CE 
 



DIMENSION/WEIGHT 



 Packaging dimensions: 750 x 310 x 40 mm 



    29.5 x 12.2 x 1.6 in 



 Total weight:   3.5 kg / 7.7 lbs 





http://www.lorentz.de/
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Well Probe V2 
Mechanical float switch for dry run protection of LORENTZ solar pumps 



The well probe provides a reliable method of run dry protection for LORENTZ pumps. The well probe 
detects that water is present within a well, tank or other water source. The well probe is typically 
attached to the riser pipe above the pump and connected to the controller. When the well probe 
becomes dry (water level is below the probe) the pump switches off to avoid dry running. 



Order Information 



Item no.: 19-000005 Product name: Well probe sensor V2 



Features 



 Reliable dry run protection
 Simple to install using 3 cable ties
 Improved tolerance to dirt
 Splicing kit and cable ties for fixing are included



Technical Data 



 Max. operating temperature 55°C
 Enclosure class: IP68
 Submersion depth: max 50 m (164 ft)
 Cable length: 1.5 m
 Wire size: 2 x 0.50 mm² or AWG 20, waterproofed
 Must be mounted in a vertical position
 Meets the requirements for CE



Dimensions / Weight 



 Packaging dimensions:  255 x 170 x 40 mm
10.0 x 6.7 x 1.6 in 



 Total weight: 0.1 kg / 0.2 lbs 





http://www.lorentz.de/
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Liquid Level Sensor 
Sensor for measuring the level of liquid in a well or tank 
 



USE / PURPOSE 
The range of liquid level sensors use pressure to measure the liquid level in a well or tank. The sensors can be used for 
collection of long term liquid level monitoring and also for pump control in applications where a well probe cannot be 
used. The liquid level sensor must be used with a compatible LORENTZ Controller (see requirements). 
 



FEATURES 
• Gauge pressure sensor, pressure measurement relative to atmosphere   



• For measuring levels of liquid in a well or tank 



• Accurate, robust sensor 



• For use with LORENTZ PumpScanner and pumpMANAGER 



REQUIREMENTS 
• LORENTZ PS2 controller, LORENTZ PSk2 controller or PS Controller equipped 



with a licensed PS DataModule 



• The cable contains a capillary tube to balance the sensor against atmospheric  



changes. The sensor must be ordered with the required cable length for the  



application as it cannot be spliced. Further cable lengths are available on demand, 



please contact LORENTZ. 



TECHNICAL DATA 
• Sensor type: 2 wire gauge sensor 
• Enclosure class: IP68 
• Sensor housing: stainless steel 
• Connects to LORENTZ PS DataModule 



• Oil resistant cable with capillary tube 
• Overpressure: 2x full scale 
• Output signal :4-20mA output 
• Voltage : 12-28VDC 
• Application temp.: -10 to 80°C 



                                    14 to 176°F 
• Accuracy class :0.5% FS 
• Meets the requirements for CE 



DIMENSION/WEIGHT 
 



• Packing dimensions:  



19-005040:    350 x 350 x 100 mm / 13.8 x 13.8 x 3.9 in 



19-005050:    350 x 350 x 100 mm / 13.8 x 13.8 x 3.9 in 



19-005080:    350 x 350 x 100 mm / 13.8 x 13.8 x 3.9 in 



19-004395:    350 x 350 x 180 mm / 13.8 x 13.8 x 7.1 in 



• Weight: 



19-005040:    4 kg / 8.8 Ibs 



19-005050:    5 kg / 11.0 Ibs 



19-005080:    7 kg / 15.4 Ibs 



19-004395:  11 kg / 24.3 lbs 
 



ORDER INFORMATION 
Item # Product Pressure range Cable length 



19-005040 
Liquid Level Sensor, 
0-10m/33ft, 30m/100ft Cable 



0-100 kPa 
0 to 10 m / 0 to 33 ft 
0 to 1 bar / 0 to 14.5 psi 



30 m / 100 ft * 



19-005050 
Liquid Level Sensor, 
0-20m/66ft, 40m/130ft Cable 



0-200 kPa 
0 to 20 m / 0 to 66 ft 
0 to 2 bar / 0 to 29 psi 



40 m / 130 ft * 



19-005080 
Liquid Level Sensor, 
0-50m/164ft, 60m/200ft Cable 



0-500 kPa 
0 to 50 m / 0 to 164 ft 
0 to 5 bar / 0 to 72.5 psi 



60 m / 200 ft * 



19-004395 
Liquid Level Sensor, 
0-100m/328ft, 140m/460ft Cable 



0-1000 kPa 
0 to 100 m / 0 to 328 ft 
0 to 10 bar / 0 to 145 psi 



140 m / 460 ft * 



 



*Further cable length is available on demand. Please contact LORENTZ.  
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Water Meters
Flow measuring instrument for water use 



Packaging information 



Description 19-002220 19-002225



Dimension [LxWxH] [mm] 310x280x250 310x280x250



Gross Weight [Kg] 3,5 3,9



Volume [m³] 0,022 0,022



Order information



Item number Description
19-002220 Water meter, NWM-DN25, 0.01 cbm/p



19-002225 Water meter, NWM-DN32, 0.01 cbm/p



Dimensions and weights



 Description DN25 DN32
L [mm] 260 260



L1 [mm] 380 384



D [mm] G1-1/4B G1-1/2B



d [mm] R1 R1-1/4



H [mm] 117,5 117,5



H1 [mm] 206,5 206,5



W [mm] 98 98



Net Weight [kg] 2,6 3,1



NWM Water Meter



Flow rate characteristics



 Flow DN25 DN32
Max. flow rate: Qmax [m³/h] 7,87 12,5



Nominal flow rate: Qn [m³/h] 6,3 10



Transition flow rate: Qt [m³/h] 0,063 0,1



Minimum flow rate: Qmin [m³/h] 0,036 0,062



Reed switch impulse data output



Reed switch impulse
Water meter size Liters per impulse



DN25 10



DN32 10



Water Meters
Flow measuring instrument for water use 



The NWM Water Meter is a device for 
measuring flow in water applications. 



The NWM water meter has  a pulse 
output for connection to LORENTZ 
pump controllers. 



The water meter is used in applications 
where measured flow and water 
volume values are required. 



The NWM Water Meter is suitable for 
applications with a pipe size of DN25 
and DN32. 



The NWM Water Meter contains a 
special sealed liquid which is separate 
from the flow water to maximize 
readability, avoid fogging and avoid 
scaling.



Characteristics



	½ All materials in contact with water 
are corrosion resistant.



	½ Five (5) digit mechanical display 
showing total liquid in 1m3 
increments.



	½ Reed switch output which can 
be connected to PS2 and PSk 
controllers. 



	½ Easy to install.



Technical Data



	½ Water temperature max. 50°C
	½ Water pressure: max. 16 bar 
	½ Reed switch positioned on the 



x0,001 dial pointer: 10 l/imp.
	½ Reed Switch cable length: 1,45m
	½ IP64
	½ CE Conformity



Accuracy Curve



The Accuracy curve shows the deviation in percent error 
for different flow rates. In regular operation the deviation 
is between -2% and +2%.



NWM Water Meter
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Water Meters
Flow measuring instrument for water use 



Order and Packaging information
Item 
number Description Gross 



Weight [Kg]
Dimension 
[LxWxH] [mm]



Volume 
[m³]



19-002165 Water meter, WP-DN50, 0.1 cbm/p 15 280x230x320 0,021



19-002170 Water meter, WP-DN65, 0.1 cbm/p 16 290x230x330 0,022



19-002180 Water meter, WP-DN80, 0.1 cbm/p 17 280x240x350 0,023



19-002190 Water meter, WP-DN100, 0.1 cbm/p 20 320x260x350 0,029



19-002200 Water meter, WP-DN125, 0.1 cbm/p 25 340x310x390 0,041



19-002210 Water meter, WP-DN150, 1 cbm/p 38 370x340x420 0,053



19-002202 Water meter, WP-DN200, 1 cbm/p 49 415x390x435 0,070



Dimensions and weights



Description DN50 DN65 DN80 DN100 DN125 DN150 DN200
L [mm] 200 200 225 250 250 300 350



H [mm] 252 262 272 282 297 341 371



H1 [mm] 339 349 359 369 384 428 458



G [mm] [Maintaining height] 400 400 400 400 400 500 500



D [mm] 165 185 200 220 250 285 340



D1 [mm] 125 145 160 180 210 240 295



nxM [Connecting bolt qty] 4xM16 4xM16 8xM16 8xM16 8xM16 8xM20 12xM20



Weight [kg] 12 13 15 16 21 33 42



Flow rate characteristics



 Flow DN50 DN65 DN80 DN100 DN125 DN150 DN200
Max. flow rate: Qmax [m³/h] 50 78,75 78,75 125 200 312,5 500



Nominal flow rate: Qn [m³/h] 40 63 63 100 160 250 400



Transition flow rate: Qt [m³/h] 0,8 1,26 1,26 2 3,2 5 8



Minimum flow rate: Qmin [m³/h] 0,5 0,7875 0,7875 1,25 2 3,12 5



Reed switch impulse data output



Reed switch impulse
Water meter size Litres per impulse
DN50 100



DN65 100



DN80 100



DN100 100



DN125 100



DN150 1000



DN200 1000



Water Meters
Flow measuring instrument for water use 



The WP Water Meter is a turbine type 
magnetic transmission instrument 
intended to measure high flow rates in 
water applications.  
Water meters should be used in cases 
where accurate measurement of water 
volume is required. 



WP Water Meters cover a wide flow 
range and are designed to handle 
high flow rates. They are suitable for 
applications with a pipe size from 
DN50 to DN200. 



The helical blades of the turbine 
rotate around the axis of the flow. 
The magnetic transmission keeps the 
register separate from water, meaning 
only the impeller and transmission 
shaft contact water. 



Accuracy Curve



The Accuracy curve shows the deviation in percent error for different flow 
rates. In regular operation the deviation is between -2% and +2%.



WP Water Meter WP Water Meter
Characteristics



	½ Removable and interchangeable 
measuring element.



	½ Hermetically sealed dry type 
register.



	½ Reed switch output which can 
be connected to PS2 and PSk 
controllers using LORENTZ 
CONNECTED applications.



	½ Easy to install.



Technical Data



	½ Water temperature max. 40°C
	½ Water pressure: max. 16 bar 
	½ Reed Switch cable length: 1,45m
	½ IP64
	½ CE Conformity
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Surge Protector2 
Device to Protect LORENTZ Pump Accessories from Voltage Spikes 



 
ORDER INFORMATION 



• Item no.: 19-005210 product name: Surge Protector2 



 
FEATURES/COMPATIBILITY 



• Reliable surge protection device for any switched, pulse or  
analogue (4-20 mA) inputs sensors including: 



o Well Probe Sensor 19-000000 
o Water Sensor 19-000001 
o Float Switch 19-000030 
o Pressure Switch 19-000310 
o Liquid Level (all types, e.g. 19-005040) 
o Liquid Pressure Sensor (all types, e.g. 19-004460)  
o Water Meter (all types, e.g. 19-002160) 
o Sun Switch (19-000050) 



• The device must be installed inside the PS2 or PSk2 controller. 



 
TECHNICAL DATA  



• Max. voltage: 30 V DC 
• Max current 8/20µs: 500 A 
• Enclosure class: IP20 
• Ambient temperature: max. 80°C (176°F) 
• Wire size: 2 x 1.5mm² (AWG 16) 
• Meets the requirements for CE 



 



 
DIMENSION/WEIGHT 



• Packing dimensions: 56 x 26 x 120 mm 
2.2 x 1.02 x 0.47 in 



• Total weight   0.1 kg / 0.2 lbs 





http://www.lorentz.de/
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Water Level Measurement Solution
Features



	½ Measures water levels in tank, well 
or other water source



	½ Provides pump run dry run 
protection 



	½ Absolute pressure sensor - 
complete with plug in barometer



	½ Control of pump based on sensor 
data



	½ Very simple configuration and high 
customer value



	½ Real time and historic level data 
is viewed locally via LORENTZ 
CONNECTED apps (PumpScanner 
or Assistant or remotely via 
LORENTZ Global



Compatibility



	½ for use with LORENTZ PS2 
controllers and LORENTZ PSk3 
controllers



The LORENTZ Water Level 
Measurement Solution (WLMS) 
accurately measures water levels 
in boreholes and tanks. WLMS is a 
combination of pressure sensor and 
plug in barometer to provide water 
level measurement for PS2 and PSk3 
systems. Used in conjunction with 
inbuilt software WLMS allows you to 
record and monitor water levels in 
your tank and control your system 
based on these levels.



The sealed sensor comes with a plug-
in barometer placed in the controller 
and measures the pressure based on 
the difference between the submersed 
sensor and the barometer.



This solution allows control of the 
pump based on the water level in the 
source or tank. It delivers not only 
information about the current water 
level but also about trends related to 
water usage. Predicting and planning 
for low water levels is possible with 
this solution.



The WLMS can also provide dry 
run protection for the pump and 
is a very good alternative to a well 
probe in any water source that is 
prone to calcium scaling, snails, 
algae or other contaminants that can 
effect operation of mechanical float 
switches.



Technical Data



Sensor type absolute pressure sensor



Enclosure class IP68



Sensor housing high tech polymer



Measuring range 25 m / 82 ft water level



Accuracy +/- 0.35 m / 1.15 ft



Diaphragm material stainless steel AISI316L



O-ring material FKM



Overpressure max 75m / 246 ft water column



Min shut off level 0.5 m / 1.6 ft



Output signal 4-20mA



Power supply 12-28V DC



Cable jacket PVC



Cable length 35 m / 114.8 ft



Application temperature -10 to 80° C / 14 to 176° F



Meets the requirements for CE
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Water Level Measurement Solution WLMS Ordering Information



Order information



Item number Description



19-005347
Water Level Measurement Solution, 
measurement range 25 m / 82 ft
cable length 35 m / 115 ft



Dimensions



Packing Dimensions Weight
225 x 205 x 70 mm / 8.9 x 8 x 2.8 in 1.5 kg / 3.3 lbs



Shipping Items



Sensor with 35m (115 ft) cable on a cable drum



Plug-in barometer



Balancing valve



Splice kit
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PV Disconnect 400-50-1-S



Description



The LORENTZ PV Disconnect 400-
50-1-S is a PV connection box with 
an integrated DC disconnect switch 
and equipped with a Surge Protection 
Device (SPD), for use with LORENTZ 
PS2 pump systems.



The SPD will provide an increased 
level of protection from electrical 
surges (for example caused by indirect 
lightning strikes). For operation it 
requires a reliable ground connection.



The product can connect one (1) string 
of PV Modules through the enclosed 
DC disconnect switch safely to a solar 
pump system.



Designed to be installed between the 
solar generator and the controller 
meeting the electrical requirements of 
the connected devices. 



Technical Data 



Product name PV Disconnect 400-50-1-S
Built-in protection Surge protection device (SPD)
Ambient temperature -30 °C to 50 °C [-22 °F  to 120 °F]
Max. Voltage 400 V DC
Max. current per string 50 A
Max. total current 50 A
Max. no. of strings 1
Input cable size 2.5 - 4 mm² / AWG 14 - 12
Output cable size 4 -10 mm²   / AWG 12 - 8
Ground cable size ≥ 6 mm²      / AWG 10
PG glands (input) 2 x M16
PG glands (output) 2 x PG-11
PG gland GND 1 x M16
Enclosure class IP 68
Housing material Polycarbonate
Approvals and standards EN 60204-1 / EN 60947-3



Features



	½ DC rated disconnect to provide 
safe isolation of the system



	½ Built-in Surge Protection Device 
(SPD) 



	½ Robust weatherproof housing 
designed to make installation 
simple



	½ Lockable to secure the system 
during maintenance (power locked 
off)



	½ Internal touch protection with 
screws



	½ Required for a professional 
installation of solar pumping 
systems



Order and Packaging information 
 
Item number 19-001950
Product name PV Disconnect 400-50-1-S
Packed gross weight 2.3 kg [5.0 lbs]
Packed volume 0.0125 m3 [0.44 ft3]
Packaging dimensions  
[LxWxH] 



250 x 250 x 200 mm [9.8 x 9.8 x 7.8 in]



PV Disconnect 400-50-1-S



Compatibility



	½ For use with LORENTZ PS2 
controllers [PS2-150 to PS2-4000].



Product dimensions and 
weight



Dimensions 
[LxWxH]



218 x 139 x 197 mm
[8.6 x 5.4 x 7.8 in]



Net Weight 1.7 kg [3.7 lbs]



Mounting options



	½ Wall mount using 4 holes with 
weather protection.



	½ Designed for optional pole 
mounting. Mounting points are 
pre-marked inside the housing.



Mounting hole distances  
[WxH, Hole diameter]



160 x 150, Ø6 mm  
[6.3 x 5.9, Ø0.236 in]



Connection Box with DC Disconnect Switch and Surge Protection Device Connection Box with DC Disconnect Switch and Surge Protection Device
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LC330-P72 
High-efficiency PV Module
Features



�� high energy yields ensured by high conversion 
efficiency



�� sturdy, clear-anodized aluminum frame with 
pre-drilled holes for quick installation



�� advanced EVA encapsulation with triple-layer 
backsheet, meets the most stringent safety 
requirements for high-voltage operation



�� pre-wired junction box equipped with connec-
tors ”plug‘n‘play“



�� reliable bypass diodes to prevent overheating 
(hot spot effect) and to minimise power loss by 
shading



�� manufactured in ISO 9001:2000-certified 
factory



Specifications



Electrical Data



Peak power	 Pmax	 [Wp]	 330



Tolerance			   [%]	 + 6/0



Max. power current	 Imp	 [A]	 8.84



Max. power voltage	 Vmp	 [V]	 37.3



Short circuit current	 Isc	 [A]	 9.55



Open circuit voltage	 Voc	 [V]	 45.6



Temperature co-efficient for Pmax		  [%/°C]	 -0.43



Temperature co-efficient for Voc		  [%/°C]	 -0.32



Temperature co-efficient for Isc		  [%/°C]	 0.04



Max. system voltage		  [VDC]	 1,000



Module efficiency		  [%]	 17.09



All technical data at standard test condition: 
AM = 1.5, E = 1,000 W/m², cell temperature: 25 °C



Cells



Number of cells in series		  72



Number of cells in parallel		  1



Cell technology		  polycrystalline



Cell shape		  rectangular



Warranty



�� Warranty: 2 years



�� Performance guarantee: 
up to 10 years (90% power output) 
up to 20 years (80% power output)



Details according to warranty 
issued by LORENTZ
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Standards



LC330-P72 is certified according to IEC 
61215 and 61730 by TÜV Rheinland and 
meets the requirements for CE.



IEC 61215
IEC 61730
Regular Production 
Surveillance



www.tuv.com
ID 1419063782
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Electrical Performance



Physical Specifications mm [inch]



Cell temperature [°C] Irradiance [W/m2]
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Weight	 [kg]	 20.8



Dimension	 [mm]	 1,956 × 992 × 40



Strength	 [N/m2]	 2,400



Cable	 approx. 900 mm, 4 mm2



Connectors		  MC4 compatible



Electrical Performance



for different temperatures, at AM=1.5, E=1,000 W/m2



Electrical Performance



for different irradiation, at 25 °C



Temperature Dependence



of Isc, Voc and Pmax



Irradiation Dependence



of Isc, Voc and Pmax at 25 °C



Voltage [V]
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GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Foundation Layout
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Foundation notes
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Foundation notes
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3) 1000gauge damp proof membrane on
4) 50mm sand blinding on
5) 200mm average well packed & rolled hardcore on
6) Compacted natural sub-grade to 95% MOD AASHTO



01 01 01 01



SECTION K-K



Approved Gravel Fill
Compacted in
150mm Layers230mm thick solid brick wall,
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in grade 15



Foundation notes
1) 100mm grade 20 ground floor slab reinforced with



A98 BRC MESH  on
2) 1000gauge damp proof membrane on
3) 50mm approved sand-blinding on
4) 200mm average well packed & rolled hardcore on
5) Compacted soil sub-grade



GL



GL



75mm grade 20 Splash apron reinforced
with A98 BRC MESH  on



200x300
Ground beam



200x300
Ground Beam Typical section thru



ground beam



2T12-02-BOTTOM



T8-01-@250cc (Links)



2T12-02-TOP



Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:
Approved:



Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Column and Foundation Details
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Procurement and Logistics Department
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Intermediate Beam Layout & Details
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Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



RCT Elevations
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



RCT Elevations
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Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



RCT Section, Safety Loop details, & Solar array details
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Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Intake & Reservoir
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Transmission & Distribution
Manhole Details
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Transmission & Distribution
Trench & Pipe Bedding details
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Transmission & Distribution
Marker Post details



February/2025



GBUT [- -]14



 COMMUNITY TAP STAND  STANDARD DESIGN
FOR BUTALEJA DISTRICT











150mm thick Hardcore, filled
with granules and well



compacted



50mm thick
 Manhole



cover
reinforced



with wire Mesh G12
 in conc. mix 1:2:4/20mm Agg



MANHOLE DETAILS FOR BULK-METER AT RESERVOIR OUTLET TO DISTRIBUTION
NETWORK



From
Reservoir



To distribution
network



From Reservoir



To distribution
 network



Bulk meter



P



100mm thick fillings of
aggregates approximately
Ø20mm in size



SECTION THROUGH P-P



P



150mm concrete, Grade 30N/20mm
on



a 50mm blinding, 15N/20mm



OD
63



 H
DP



E 
PN



6
OD



40
 H



DP
E 



PN
6



OD63 HDPE PN6OD40 HDPE PN6



  Pipe work  wrapped with PVC damp
proof membrane where it is built



through chamber wall



 200mm Solid Concrete
Blocks wall with Fair finish key joints



  Pipe work  wrapped with PVC damp
proof membrane where it is built
through chamber wall



1
5 4



26
54



6



LEGEND
1- Flanged  Bulk meter-ND75mm
2-Flanged Gate Valve- ND75mm



5



6



4



2



1



4



5



6



Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:
Approved:



Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Transmission & Distribution
Bulk Meter



February/2025



GBUT [- -]15



 COMMUNITY TAP STAND  STANDARD DESIGN
FOR BUTALEJA DISTRICT








			Sheets and Views


			CTS DESIGNS REVISIONS -BUTALEJA-COVER PAGE


			CTS DESIGNS REVISIONS -BUTALEJA-Reservoir Site Layout


			CTS DESIGNS REVISIONS -BUTALEJA-Reservoir Tower Plan


			CTS DESIGNS REVISIONS -BUTALEJA-Foundation  &  Col. detail


			CTS DESIGNS REVISIONS -BUTALEJA-Inter. Beam  details


			CTS DESIGNS REVISIONS -BUTALEJA-Solid  Slab details


			CTS DESIGNS REVISIONS -BUTALEJA-Beam &  Slab details


			CTS DESIGNS REVISIONS -BUTALEJA-Column Details


			CTS DESIGNS REVISIONS -BUTALEJA-RCT Elevations


			CTS DESIGNS REVISIONS -BUTALEJA-RCT Elevations (2)


			CTS DESIGNS REVISIONS -BUTALEJA-RCT Section


			CTS DESIGNS REVISIONS -BUTALEJA-ChainLink Fence


			CTS DESIGNS REVISIONS -BUTALEJA-MH details


			CTS DESIGNS REVISIONS -BUTALEJA-Trench & Pipe Beddding  details


			CTS DESIGNS REVISIONS -BUTALEJA-Marker Post details


			CTS DESIGNS REVISIONS -BUTALEJA-MH-Bulk Meter










image6.emf

Kaabong District_CTS  Standard Design Drawings.pdf




Kaabong District_CTS Standard Design Drawings.pdf




PAGE N0. DRAWING TITLE DRAWING NO.
TABLE OF CONTENTS



01 Intake Site: Site Layout Plan GKA [- -]01
02
03
04



06
05



07
08
09
10
11
12
13
14
15
16
17
18
19



Intake Site: Solar Panel structure -Elevations
GKA [- -]02
GKA [- -]03
GKA [- -]04
GKA [- -]05



Intake Site: Solar Panel structure Layout



Intake Site: Solar Panel structure -Footing details
Intake Site: Solar Panel structure Layout
Reservoir Site: Site Layout Plan
Reservoir Site: Foundation Layout Plan



GKA [- -]06



Reservoir Site: Foundation and Column details
Reservoir Site: Intermediate Beam Layout
Reservoir Site: Solid slab layout and details
Reservoir Site: Beam and slab section details
Reservoir Site: Column section details and Roof Level Plan
Reservoir Site: RCT Elevations



Reservoir Site: RCT Section



GKA [- -]07
GKA [- -]08
GKA [- -]09
GKA [- -]10
GKA [- -]11
GKA [- -]12
RCT-GKA [- -]03 &04



RCT-GKA [- -]05
Reservoir Site: RCT Elevations RCT-GKA [- -]01 &02



Chainlink Fence details GKA [- -]15
Transmission &Distribution; Manhole details GKA [- -]16



GKA [- -]17
GKA [- -]18



Transmission &Distribution; Trench and Pipe Bedding details
Transmission &Distribution; Marker Post details



CTS STANDARD DESIGN -BOOK OF DRAWINGS











BH SOURCE



9700



SO
L



A
R



 P
A



N
E



L
S



St
ru



ct
ur



es



500



20
00



500



20
00



 63
mm



 O
D 



PE
 P



N1
0  



TO
 R



ES
ER



VO
IR



 T
AN



K



MA
IN



 E
NT



RA
NC



E



5000



10
00



1000



30
00



45
00



3000



9700
10



20
0



SITE LAYOUT PLAN-GKA[- -]01 



N



W



S



E



NE NW



SWSE



Inspection
 Chamber



10
20



0



21
00



2000



12
00



50001500



20
00



15
00



503



15001500



 COMMUNITY TAP STAND  STANDARD DESIGN
FOR KAABONG DISTRICT



Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:



February/2025 Approved:
Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



GKA [- -]01



Intake
Site Layout Plan





AutoCAD SHX Text


SCALE 1:200





AutoCAD SHX Text


A  1











Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:



February/2025 Approved:
Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



GKA [- -]02



Intake
Solar structure layout



 COMMUNITY TAP STAND  STANDARD DESIGN
FOR KAABONG DISTRICT











N



W



S



E



NE



NW



SW



SE



Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:
Approved:



Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Intake
Solar structure( Elevations and Plan)



February/2025



GKA [- -]03



 COMMUNITY TAP STAND  STANDARD DESIGN
FOR KAABONG DISTRICT











Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:
Approved:



Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Intake
Solar structure Footing details



February/2025



GKA [- -]04



 COMMUNITY TAP STAND  STANDARD DESIGN
FOR KAABONG DISTRICT











SECTION Y-Y



100mm thick Reinforced Concrete
Slab, Grade -30N/20mm



150mm thick wall of burnt Clay
bricks ,plaster both internally
and externally



Y Y



Removable RC
Concrete Cover



Solar Control Chamber-Plan
 RC concrete Cover of T10 @ 150mm
c/c bothways



Concrete louvres/vents to spec.



Ground levelGround level



Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:
Approved:



Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Intake
Inspection Chamber details



February/2025



GKA [- -]05



 COMMUNITY TAP STAND  STANDARD DESIGN
FOR KAABONG DISTRICT











Crushed Stone
Aggregate Size
25mm



6000



60
00



1485 1485303014
85



30
30



14
85 12
35



2000



Bracing with concrete
posts (100x100mm) at all
the four corners (2 at each
corner) 6000



SITE LAYOUT PLAN-GKA[- -]06 



 Chain link Fence



 C
ha



in
 li



nk
 F



en
ce



 C
ha



in
 li



nk
 F



en
ce



60
00 RESERVOIR



TANK TOWER



 63
mm



 O
D 



PE
 P



N1
0  



TL
 



 40/32D PE PN10 (DL)  



Drawing Title



Project:



Client:



AMENDMENTS
No Date Revision



Scale: Designed:
Drawn:
Checked:Date:
Approved:



Drg No:



AS SHOWN



GOAL-KAMPALA
Procurement and Logistics Department
Plot 1 Lubbobo close, Le Palm Building, Muyenga-Kampala
P.O Box 33140 Uganda, Kampala
Email: procurement@ug.goal



GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution
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OTHERWISE STATED.
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APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.
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GENERAL NOTES;
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1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.
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GENERAL NOTES;



PLA



JSK



Infrastructure Team



1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level
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1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.
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APPLICABLY STATED.
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22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF
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1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.



7. All windows and external glazed doors on ground floor to



have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to



have heavy duty air tight covers and double sealed.



10. Provide G.I. 125 x 100 rainwater down pipes and



  125 x 100 G.I.box gutter with brackets etc. where shown.



11. All painting to be 3 coats.



12. Splash apron of 600mm along the perimeter of building.



13. Samples of fittings, materials etc. to be produced & approved



before commencing work.



14. All  windows to have P.C. cills, built in reinforced concrete



Pelmet boxes & timber internal window cills & Skirtings.



15. Fire fighting equipment to be provided and installed by



Building Fire Consultants where shown on plan.



16. The ENGINEER shall not accept any liability for works which



he has not been expressly instructed to Supervise in writing



and has accepted to proceed in writing, or for any omissions



or deviations from his drawings/technical specifications.



Nor shall he take responsibility for works handled by other



nominated Consultants or Contractors



17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be



reported to the engineer/consultant before any  works



execution



19. ALL LEVELS SHOWN AT FINISHED LEVELS UNLESS



OTHERWISE STATED.
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1. All dimensions to be checked on site, written dimensions to be



followed in preference to scaled dimensions.



2. All walls less than 200mm thick to be reinforced with hoop



iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



structural engineer's details.



4. All sanitary work to be in accordance with M.O.H rules and



regulations.



5. Where drain passes under building or driveway area,



  pipe to be of cast iron or encased in 150mm concrete.



6. All waste pipes and soil pipes are to be in ducts and the bends



to have all cleaning eyes accessible from outside.
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have burglar proofing to details.



8. All internal plaster to be two coats steel float finished.



9. All manholes within building area, driveway and parking to
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before commencing work.
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15. Fire fighting equipment to be provided and installed by
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17. D.P.C DENOTES ONE LAYER OF BITUMINOUS FELT TO BE



PROVIDED UNDER ALL WALLS AT LEAST 150MM ABOVE



GROUND LEVEL.



18. Contractors must verify all dimensions and levels on site



before commencement of works. any discrepancies must be
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execution
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OTHERWISE STATED.



20. ALL SURFACE BEDS TO BE CAST ON WELL-COMPACTED &



WELL-CONSOLIDATED MURRUM  OR SAND INFILL  WHERE



APPLICABLY STATED.



21. ALL CONSTRUCTION WORKS TO COMPLY WITH THE LATEST



B.S STANDARD CODES OF PRACTICE, LOCAL AUTHORITY



BY-LAWS AND FIRE REGULATIONS.



22. DEPTH OF FOUNDATION TRENCHES TO BE A MINIMUM OF



750MM BELOW  REDUCED Ground LEVEL.



23. all pipes and services to be at a minimum of 450mm below



reduced ground level



Transmission & Distribution
Marker Post details
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TECHNICAL SPECIFICATIONS FOR MOTORIZATION OF BOREHOLE 



1.0 GENERAL INTRODUCTION 



1.1 Definitions 



The Client is GOAL Relief and Development Organisation P.O. Box 33140 Kampala 



The Engineer here refers to a representative of GOAL who will oversee the works on behalf 



of GOAL 



GOAL, the client and the Engineer should be read to mean the same entity representing the 



interests of GOAL 



1.2 This document is the technical specifications for materials and workmanship for the 



construction of a Solar-PV Powered motorized wells in Butaleja District (Eastern Uganda), 



and Kaabong (Northeastern Uganda). In total, GOAL shall construct 4 motorised Boreholes 



(Community Tap Stands [CTS] in the two districts of Butaleja and Kaabong. 



1.3 Scope of Works 



1.3.1 Scope of this Specifications 



This specification covers the overall works to be done. The works consist of civil works, 



reservoir RC - stand Construction, Solar Power & Pump Installation, electrical installations 



and wiring, water tightness testing and any landscaping where necessary. These works are 



recorded in the Contract Drawings, the detailed Bill of Quantities, and this specification and 



in documents which wholly form the terms and conditions of the Contract.  



A Community Tap stand (CTS), [Borehole Motorization] is a GOAL Terminology for micro-



piped water scheme that is normally constructed in communities where a handpump 



(borehole) cannot serve them well. So, a handpump is fitted with a Solar Powered Pump and 



three draw-off points at strategic locations within the community is provided through 



distribution pipe networks. 



The main parts of the work consist of Construction of Reservoir tower, Tank supply and 



Installation, Pump Supply and Installation, PV Supply and Installation and Lastly Civil works 



for the Transmission and Distribution Networks. These have been broken down as noted 



below: 
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1. Civil Works Construction of the reservoir to a height of 5 - 6meters - high reinforced 



concrete for support of the reservoir. Please see drawings and Bill of Quantities 



2. Tank Supply and Installation. The Tank is Plastic and 8000litres- Gentex Brand and all 



its plumbing accessories. 



3. PV Pump Supply and Installation plus its accessories and fittings. Please see details in 



the drawings and Bill of Quantities 



4. Installation of the transmission line of diameter 50mm GMS. Please see drawings and 



Bill of Quantities for Details 



5. Trenching and burying of transmission and distribution pipe networks of total length 



to 900meters with Pipe sizes of 40mm and 32mm PN6 and its fittings/accessories. 



Please check details in the Bill of Quantities 



Note: Transmission lines apply to only two sites in Kaabong District. 



1.1.2 Location of the works 



The works are in communities located in Butaleja and Kaabong districts.  



1.3.2 Site Access 



Prior to the commencement of construction, the Client or his authorized representative shall 



supply to the Contractor, the names and addresses of contact persons. The Contractor shall 



notify the Client or Engineer five days in advance of his intention to start work at the site. 



The Contractor shall keep records of the dates of his entry onto and departure from site, 



together with the date of removal of all the enclosures and shall furnish copies of these 



records when required by the Resident Engineer or his authorised representative. 



1.3.3 Survey of Property and Land 



The route where the pipeline is going to pass has already been surveyed by GOAL together 



with the community leaders and members. This was to ensure minimum damage to crops 



and property during trenching by the contractor during construction. Still GOAL together 



with the contractor and community leaders shall work together during trenching to ensure 



that the proposed and approved pipe routes are both economical and do not result into 



considerable damage to crops and other sources of livelihoods for the communities. 



1.3.4 Site Fencing 



Where temporary fencing is described in the contract, the Contractor shall erect such 



fencing upon possession of the site.  The Contractor shall regularly inspect and maintain all 



fencing and any defects made good without any delay. 



Access shall be provided in temporary fencing as necessary for the occupiers of the adjacent 



lands. Temporary fencing shall remain in place until either permanent fencing or the works 



are sufficiently completed to enable that portion of the site to be brought into use. 
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1.3.5 Interferences with land Interests 



The Contractor shall confine his constructional operations within the site, or such other 



areas of land as may be negotiated and shall instruct his employees not to trespass. 



Subject to any unavoidable disturbance that may be necessitated by the execution of 



contract, the Contractor may not interfere with any other activities within the communities. 



Before exercising any right negotiated in connection with way leaves or accommodation 



outside the site, the Contractor shall notify the Client or his authorized representative in 



writing of such arrangements. 



1.3.6 Interferences with access to properties 



Before interfering with access to any property, the Contractor shall provide alternative 



arrangements. The Contractor shall notify the Client or his authorized representative and 



the relevant occupiers in writing 14 days in advance of any such interference and shall 



confirm to the Engineer those alternative arrangements have been made. 



1.3.7 Terms and Conditions 



Procedure for Complaints and Claims for Damage. 



Details of all claims or warnings of intended claims that the Contractor may receive in 



respect of matters against which s/he is required by the contract to indemnify the employer 



shall be notified without delay to the Engineer, who shall likewise pass to the Contractor any 



such claims or warnings which may be submitted directly to the Client. 



A similar exchange of information shall also be made in relation to all complaints that may 



be received. The Contractor shall notify the Client or his authorized representative in writing 



immediately following any damage or injury arising out of execution of works. 



Protection against Damage 



The Contractor shall take all necessary precautions to avoid causing any unwarranted 



damage to roads, private and public property, trees, and features of cultural and traditional 



value. The contractor should deal promptly with any complaints by owners, occupiers or 



representatives to such property. 



1.3.8 Tidiness of Site 



The Contractor shall be responsible for the proper upkeep and maintenance of the site and 



the works and shall remove from the site rubbish and other waste as it accumulates. 



Materials and equipment shall be positioned, stored, and stacked in an orderly manner. 



1.3.9 Explosives and Dangerous Substances 
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No explosive or other dangerous substance shall be brought onto the site or used for any 



purpose unless the Contractor has previously obtained the written approval of the Client or 



his authorized representative. Where the client is not in position to authorise such 



equipment, the contractor will be required to obtain authorisation from the responsible 



local or national authority. 



The location of each explosive's magazine and store of any other dangerous substances on 



site shall be approved in writing by the Client or the responsible local or national authority. 



The storage of blasting explosives shall be in accordance with the conditions of the statutory 



license obtained by the Contractor and the relevant provisions of BS 5607 



1.3.10 Contractor's Campsite 



The Contractor 's camp, shop, office, and yard area shall be located and arranged in a 



manner to preserve trees and vegetation to the maximum possible extent. On 



abandonment, all camp, storage, and construction buildings, including concrete footings and 



slabs, and all construction materials and debris shall be removed from the site. The camp 



area shall be left in a neat and natural condition. 



1.3.11  Prevention of Water Pollution 



The Contractor's construction activities shall be performed by methods that will prevent 



entrance, or accidental spillage of solid matter, contaminants, debris, objectionable 



pollutants and wastes into streams, surface and underground watercourses, and the 



reservoir or tank areas. Such pollutants include but are not restricted to, refuse, garbage, 



cement, concrete, oil and other petroleum products, aggregate processing tailings and 



thermal pollution. 



De-watering works for earthwork operations adjacent to, or encroaching on, streams or 



water courses shall be conducted in a manner that will prevent muddy water and eroded 



materials from entering water courses by construction of intercepting ditches, bypass 



channels, barriers, settling ponds or by other approved means. 



Wastewaters from construction operations shall not enter streams, watercourses, or other 



surface water without the use of such turbidity control measures such as settling ponds. Any 



such wastewaters discharged into surface waters shall be essentially free of settleable 



material. For the purpose of these specifications, settleable material is defined as that 



material which will settle from the water by gravity during 1-hour quiescent detention 



period. 



1.3.12 Site Drainage 



All drains shall be constructed at the locations shown on the drawings or as directed. Care 



shall be exercised to avoid clogging of the drains during the progress of the work, and should 



any drain become clogged or obstructed from any cause before final acceptance of the work, 
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it shall be cleaned in a manner approved by the Client or replaced by at the expense of the 



Contractor. 



The Contractor shall not allow water to lie in any parts of the works unless required to do so 



under the contract; water arising from or draining into the works shall be drained or pumped 



to an approved disposal point. 



The Contractor shall take all necessary precautions to prevent any adjacent ground from 



being adversely affected by loss of fines through any de-watering process. 



Where temporary drains are required, they shall be laid in a narrow trench formed below 



the bottom of the excavation in an approved position. The pipes shall be open-jointed and 



shall be surrounded with free draining granular materials. 



Records shall be kept of all drainage system reinstatement work carried out, and a copy shall 



be given to the Client or his authorized representative. 



1.4  Demolition and Site Clearance 



1.4.1 General 



This shall include the demolition and removal of natural and artificial objects and 



obstructions to construction, which are above the original surface. It shall cover landscape 



preservation, clearing of site works and all other areas related to the works of trees and all 



other unwanted vegetation as determined by the Client or his authorized representative. 



1.4.2 Landscape Preservation 



The Contractor shall exercise care to preserve the natural landscape and shall conduct his 



construction operations to prevent any unnecessary destruction or defacing of the natural 



surroundings in the vicinity of the work. 



Except where clearance is required for permanent works, for approved construction of roads 



and for excavation operations, all trees, native and vegetation shall be preserved and shall 



be protected from damage which may be caused by the contractor 's operations and 



equipment. 



Movement of crews and equipment within the right of way and over routes provided for 



access to the work shall be performed in a manner that prevents damage to crops or 



property. 



No special replanting will be required under these specifications; however, on completion 



of works and in'   addition to all other requirements of these specifications, all work areas 



should be smoothed and graded in a manner to conform to the natural appearance of the 



landscape. 
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Where unnecessary destruction damage or defacing may occur because of the Contractors 



operations the same shall be repaired or corrected at the Contractor's expense. 



 



1.4.3 Disposal of Materials 



Materials from clearing operations shall become the property of the Contractor and shall be 



at the Contractors option, buried or burned, removed from the site of work before the 



completion date or otherwise disposed of as approved. 



Materials disposed of by burying shall be buried at locations approved by the Client or his 



authorized representative and shall be covered with not less than 600mm of earth material. 



Approved locations will be natural or excavated depressions in the reservoir area which are 



not subject to erosion from stream flow or wave action. 



Burning will be permitted only at times when conditions are considered favourable for 



burning and at locations approved by the Client or his representative. Materials to be burned 



shall be neatly piled and when in a suitable condition shall be burned completely. Piling 



should be in a position as to prevent the least fire risk. The Contractor shall always take 



special precautions to prevent the fire from spreading to limits beyond the cleared areas 



and shall always have available suitable equipment and supplies for use in preventing and 



suppressing fires. 



Cut timber, dead timber and other floatable or combustible material over 100 mm in 



diameter, to be disposed of by cutting to lengths, shall be trimmed, and cut into approximate 



2.0 m lengths. Such cut material may be sold off by the Contractor or hauled to stockpiles at 



locations as approved by the Client or his authorized representative. Cut material shall be 



neatly stacked into piles. All other similar material less than 100mm shall be chopped up and 



used in making barricades along the fence line. 



2.0. EARTHWORK 



Earthworks shall include excavation of suitable materials, filling, disposal of waste material 



and landscaping. It shall also include transportation of materials and backfill for pipe 



trenches. Except as otherwise provided in these specifications, materials excavated will be 



measured   and classified in excavation, to the lines shown on the drawings or as provided 



in these specifications and will be classified for payment as follows. 



2.1.0 Common Excavation 



Common excavation includes all material other than rock excavation. All boulders or 



detached pieces of rock less than 0.70 m 3 in volume will be classified as common excavation. 



No additional allowance above the unit rate bid in the schedule for excavation will be made 



on account of the material being wet. 











   



 



Page 7 of 48 
 



The Client or his authorized representative and the Contractor shall be present during the 



classification of the excavated material. On written request of the contractor made within 



10 days after the receipt of the monthly estimate, a statement of the quantities and 



classifications of excavations between successive stations or in otherwise approved 



locations included in the said estimate will be furnished to the Contractor within 10 days of 



receipt of such a request. This statement will be considered as satisfactory. 



2.2.1 Open Cut Excavation 



Excavation shall be made to the lines, grades, and dimensions shown on the drawings or 



established by the Client or his authorized representative. 



2.2.2 Excavated Materials 



So far as practicable, as determined by the Client or his authorized representative, all 



suitable materials from excavations for specified permanent construction shall be used in 



the permanent construction required under these specifications. 



The Contractor's blasting and other operations in excavations shall be such that the 



excavations will yield as much suitable material as practicable and shall be subject to the 



approval of the Client or his authorized representative. 



Where practicable as determined by the Client or his authorized representative, suitable 



materials shall be excavated separately from the materials to be wasted, and loads shall 



separate suitable materials during the excavation operations. 



2.2.3 Roads, Buildings and Utility Lines in Borrow Areas 



Prior to the relocation of a road, the Contractor shall not excavate within 16 m of the 



centreline of the road. The Contractor shall conduct his operations in such a manner as to 



permit continued use of the road and to provide safety to the public until such a time that 



the road has been relocated.  The Contractor shall permit access as necessary to others for 



the purpose of relocation of this road and should seek written permission from the relevant 



authorities prior to excavations across community roads. 



Prior to the disposal of buildings, they shall be protected from damage from the contractor's 



operations. The Contractor shall permit access as necessary to others for the purpose of 



disposal of these buildings. 



2.3 Disposal of Excavated Materials 



Excavated materials that are unsuitable for or are in excess of permanent construction 



requirements shall be wasted. 



The disposal of all excavated materials that are to be wasted shall be subject to the approval 



of the Client or his authorized representative, but the Contractor shall not be required to 
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haul material to be wasted not more than 250m along the most practicable routes to the 



approved disposal areas. 



 



2.4 Damp Proof Membrane 



Damp proof membrane underlay to floors and ground slabs shall be 1000-gauge 



polyethylene sheet laid with minimum 150 mm laps and dressed over the horizontal wall 



damp proof course for the full width of the course 



3.0 Pipe Laying 



The pipes, valves and fittings required for this Contract are all to be supplied by the 



Contractor and for this purpose drawings and schedules have been included. 



The Contractor's rates are to cover supplying, taking delivery, transporting, loading, 



inspecting, stacking, stringing, laying, jointing, and testing all the material listed. 



In executing all such work, the Contractor shall take every precaution to ensure the safe and 



efficient handling of material in such a manner that it shall in no way be damaged while 



under his care. 



3.1 Site Inspection and Testing 



All items delivered to site are to be carefully inspected by the Contractor 's Site Agent 



immediately they reach site, and carefully checked against their detailed specification both 



for manufacturing defects and for damage since manufacture. Any defect or damage shall 



be reported at once to the Engineer and the damaged or defective valve, pipe or fitting laid 



aside for his inspection, when he shall decide whether to permit repair of the item or to 



reject it. 



3.2 Levels for Pipe layer 



Immediately before pipe laying begins, the Contractor's agent shall check the level of the 



pegs to which the pipe layer is to work, using an Engineer's level. 



3.2.1 Laying Pressure Pipes 



The Contractor will be responsible for the correct distribution of the various classes of pipes, 



valves, and fittings along the trench so that they are convenient for laying. 



After enough length of trench has been prepared for laying, the pipes are to be carefully 



lifted and not skidded or rolled but lowered into place on the trench bottom. 



Where pipes are to be laid to an appreciable gradient laying is to be commenced at the 



bottom of the incline and is to proceed uphill. 
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To prevent the entry of stones or loose material into the pipeline, plugs or caps are always 



to be provided to cover the mouth of any open pipe while pipe laying is not actually 



proceeding. 



 



3.2.2 Completion of the Pipe Surround 



After completion of the relevant operations above, fill material shall where require, be 



placed, and compacted over the full width of the trench in layers not exceeding 150mm 



before compaction, to a finished thickness of 250mm above the crown of the pipes. 



3.3 Jointing of Pipes and Fittings 



Before being butted together, the ends of valves, pipes, fittings, couplings, and all flanges 



are to be inspected and cleaned to ensure that all parts forming the joints are undamaged 



and clean. Buried flanges, and the ends of bitumen-lined steel pipes shall be painted with 



two coats of approved bituminous paint. 



In all cases care must be taken that the pipes are kept to line and grade  during  jointing,  



and  any  jointing material that has found its way into the barrel of the pipe shall be 



immediately removed with a badger or other approved tool, where after the interior of the 



pipe is to be wiped  clean  and the joint  on the inside of the pipe trued up and cleared of 



any protuberances so as to offer no obstruction to the passage of liquids. Except as 



authorised by the Engineer for pipelines with full-strength welded joints (steel, PVC and 



HDPE), pipes are not to be moved or disturbed after jointing and any pipes so moved or 



disturbed shall have their joints cut out and be rejointed. 



Where pipes with rigid joints connect into manholes, valve-chambers and /or other concrete 



structures subject to settlement, the pipes entering and leaving the structures shall be laid 



in position but shall not be jointed until the completion of a reasonable amount of concrete 



work in the structure.  This is to avoid breaking of built-in pipes. 



When pipes with flexible joints connect into structures, a flexible joint shall be provided 



within 1 metre of the manhole wall, and a second 1 metre from the first. 



3.3.1 Steel Pipes with Flexible Joints 



These pipes, together with plain ended fittings, will be joined/jointed by means of approved 



detachable couplings, each consisting of one centre collar, two special flanges, two rubber 



rings and mild steel bolts. 



The flanges are first put on, one over the end of each pipe, and the rubber rings fixed by 



stretching them over the pipes. Any twists in the rubber rings must be eliminated, and the 



rings put into position so that  
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the distance from the end of the pipe to the ring is equal to half the length of the collar.  The 



collar shall then be placed over the end of one of the pipes and the two pipe ends brought 



to within 20 mm of each other, whereupon the collar shall be set concentrically over the 



pipe joint. The bolts shall now be inserted into the flanges and carefully tightened up evenly 



across diameters to ensure a watertight joint. Bolts on flexible couplings for steel pipes are 



to be tightened to the torque specified by the coupling manufacturer and a torque wrench 



must be used for this purpose. 



On completion of the joint, the metal work of the joint shall be protected with an approved 



polythene tape wrap, or as directed by the Engineer on site. 



The jointing of plain-ended valves and specials to the pipes shall be executed in the same 



way. 



3.3.2 Flanged Joints 



Flanged faces shall be cleaned thoroughly and the jointing material, cut properly to size and 



holed for bolts, inserted immediately before bringing the two flanges together. Before 



closing the joints, the flanges must be parallel to each other, with at least two-thirds of all 



bolts inserted in the bolt holes and evenly distributed over the circumference of the flange. 



After the flanges have thus been aligned and well supported, the joint shall be closed by 



bolting up all bolts to uniform tightness.  All bolting up must   be done using torque 



wrenches. 



3.3.3 Screwed and Socketed Pipes 



Prior to joining, the threads shall be thoroughly wiped clean and then treated with a thin 



layer of an approved pipe jointing compound to be supplied by the Contractor. The pipes 



and fittings shall be brought into correct alignment and the joints screwed up tightly. 



Tightness of the joints must be obtained by means of screwing only. Threads may not be 



caulked except where specially permitted by the Engineer. Care shall be taken to avoid 



damage to the surface due to improper use of tools or other causes. 



3.3.4 Welded Joints in Steel Pipes 



The process of welding steel pipes shall be in accordance with BS 4515. 



The ends of the pipes shall be cut and prepared, and be free from fins, planar defects, tears 



and other surface defects, prior to welding.  Cleaning to base metal shall extend for at least 



25 mm from the end of the pipe on both the external and internal surfaces. 



The alignment of abutting pipe ends shall be such as to minimize the internal offset between 



surfaces. The Contractor shall submit details of the proposed welding and welding repair 



procedures before production welding starts. The Contractor under simulated site 



conditions shall make test welding using these procedures. 
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Welders shall only make welds for which they are approved. 



Joints shall be tested using non-destructive techniques unless it is required to use 



destructive testing to achieve adequate interpretation. 



3.3.5 Ogee Joints 



Ogee joints shall be so made that the required jointing material fills the cavity. Any surplus 



jointing material extruded inside the barrel shall be trimmed off and, where practicable, 



pointed on completion. 



 



3.3.1 Brick and In-situ Concrete Manholes and Chambers 



Manholes and chambers constructed in brickwork or in in-situ concrete shall comply with 



the provisions for concrete works. 



3.3.2 Small Slab Covers 



Small reinforced concrete slabs of an area less than 100cm2 shall be made for covers of valve 



boxes and access ways for manholes. The slab thickness shall not be less than 50mm and 



not greater than necessary to cover a bar with 25mm of concrete on both sides. 



The concrete mix shall be 1:2:4 with aggregate, which is small enough to fit through the wire 



mesh used. These slabs shall be cured for 3 days in accordance with procedures for concrete 



works. The slabs shall be plastered with a 1:3 mortar to give smooth and clean surface. 



3.3.3 Water Tightness for Manholes and Chambers 



Manholes and chambers shall be substantially watertight, with no identifiable flow of water 



penetrating the permanent works. 



3.3.4 Manhole Covers and Frames 



Manhole covers and frames shall comply with the relevant provisions of BS 497 Part 1 and 



have a minimum clear opening of 600mm.Covers and frames with minimum clear openings 



outside the ranges in BS 497 shall comply with the provisions of that standard where 



applicable. 



3.3.5 Setting Manhole Covers and Frames 



Manhole frames shall be set to the required level on well-burnt clay engineering brickwork, 



or on a precast concrete cover frame seating rings as described in the contract.  The frames 



shall be set to level, bedded, and hunched over the base and sides of the frame in mortar 



mix of 1:3. 



3.3.6 Valves 
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Valves for pipeline installation shall comply with the relevant provisions of the appropriate 



British Standard, as set out below: 



 



 



Type  BS 



Check and Gate Valves  



 



5154 



 



Valve parts to be in contact with water shall meet the relevant provisions as set out below 



Type  BS 



Metallic 6920 



Non-Metallic 6920 



Valve Boxes 



The sole purpose of a valve box shall be to protect the control valve from undesirable 



tampering which could upset the hydraulic balance of the system and hence disrupt flows. 



A strong and secure cover, which is not readily opened, shall protect the valve from damage 



by the users. The cover shall be bolted down, nailed down, buried, or welded. The method 



used shall be at the discretion of the Client or his authorized representative. 



The valve box shall be free draining. No valve box shall have a solid floor so that any leakage 



or ground seepage can drain away quickly. A bed of gravel shall be used for the flooring. 



The valve box shall be adequately large enough. This will enable the valves to be removed 



and replaced without tearing down the valve box during maintenance. 



3.4 Pipes for Land Drainage and Temporary Drains 



Pipes, joints and fittings for land drainage and temporary drains shall comply with the 



relevant provisions of the appropriate British Standard, as set out below: 



Type         BS 



Plastic pipes for use as light duty sub-soil drains             4962 



Perforated or Surface water vitrified clay pipes and fitting    65 



 



3.4.1 Storage of Pipes 
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PVC pipes crack when subjected to high temperatures. They shall hence be stacked over 



supports and stored in a shed, which shall be erected by the Contractor. 



Galvanized iron pipes are susceptible to rusting and hence ought not to be stored in the 



open. They should similarly be stored in a shade, which shall be erected by the Contractor 



HDPE Pipes 



Laying of HDPE pipes shall be in accordance with the appropriate British Standards or ISO 



norm. Pipe lengths are to be butt welded. All fitting and specials shall be of HDPE to match 



the rating of the piping on which they are being installed. 



All HDPE pipework installed above ground level shall be supported continuously on pipe 



supports provided by the Civil Contractor. 



Branches are to be socket or butt welded. Reducers shall have weld ends to suit the 



manufacturer's range. 



Flanges are to be used at flanged valves, equipment items, at intervals of 30m for straight 



pipe lengths or as directed by the Engineer. 



The Contractor is required to make appropriate arrangements to deal with thermal 



expansion of the pipework. These arrangements shall require written approval of their 



suitability by the Engineer before installation. 



3.5 Tolerances in Pipe laying 



3.5.1  Water Mains 



For sections permanently exposed above ground the deviation from the specified line and 



level shall not exceed 5 mm if the section is no longer than 30 metres and 1O mm for longer 



sections. For buried pipelines the deviation shall not exceed 15 mm. 



The deflection at any joint shall never exceed the maximum recommended by the 



manufacturer and should in general be less than three-quarters of that deflection except 



with the permission of the Engineer. 



3.5.2 Cutting of Pipes 



Cut pipes shall be used only where permitted by the Engineer and the ends which have been 



cut shall be dressed square and to a smooth even finish, which shall not be inferior to that 



of the uncut pipe.  The finished dimensions of the ends cut at Site must be within the 



tolerances applicable to the joint. 



Unless billed separately, the cost of all cutting and trimming, and where necessary screwing, 



shall be included in the rates for laying and jointing of the pipes. 



3.5.3 Concrete Protection to Pipelines and Existing Services 
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Where the Engineer directs, pipes will be laid on a concrete mat, or haunched, encased or 



surrounded with Grade C10/20 concrete. The Contractor shall receive payment based on 



the quantity of concrete required, calculated from the exact specified geometric sectional 



area of the concrete and the exact length haunched or surrounded, and this shall apply also 



to concrete in drops or ramps. Where haunch or surround is discontinued at flexible joints, 



no payment will be made for forming the discontinuity, but no deduction will be made from 



the volume of concrete. 



Where any new pipe passes under an existing service, the Contractor shall consult the 



Engineer who will determine whether a reinforced concrete supporting beam shall be 



provided under the service prior to backfilling. Any work of this kind will be paid for at agreed 



rates unless separately billed. 



The rates quoted for concrete protection shall allow for all the associated excavation and 



shuttering. 



3.5.4 Setting Valves and Pipe Fittings in Position 



All valves and fittings are to be set correctly into positions indicated and supported on 



concrete supporting stools as shown on the Drawings. Valve spindle guide brackets and stays 



shall be secured to concrete work and shall be set and carefully adjusted to give true vertical 



alignment of the spindle wherever possible. 



3.5.5 Inspection of Pressure Pipelines 



Before being filled with water, pipelines shall be inspected externally and, where large 



enough to permit it (normally 600 mm nominal internal diameter and above), internally by 



the Engineer or his designated Representative/Inspector, and the Contractor shall provide 



all necessary attendance including lighting and other facilities for this purpose except 



transport and inspecting trolleys. 



3.6 Filling and Testing Pressure Pipelines 



3.6.1 Filling 



In rainy weather or where the ground is wet, suitable arrangements shall be made to prevent 



pipes from floating before they are filled and each portion of the pipeline shall be filled with 



water as soon as possible after it has been laid, the water being obtained solely from the 



well, unless otherwise agreed by the Engineer. 



Before filling any section of the pipeline with water, the Contractor shall ensure that all pipes 



and valves are properly anchored to prevent movement. The main shall then be cleaned and 



flushed with water so that it is completely clear of all foreign material, silt, dirt, rags, or other 



objects.   Filling shall be carried out carefully to avoid shock and prevent the entrapment of 



air anywhere in the main, and for this purpose suitable arrangements shall be made for the 



escape of air and for introducing water into the pipeline at a rate of flow approved by the 
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Engineer. All filling shall be carried out strictly in accordance with the instructions of the 



Engineer who shall be warned well before filling takes place. 



Suitable blank flanges capable of withstanding the test pressure and provided with 40 mm 



diameter nipples at crown and invert of the pipe are to be supplied and installed at the ends 



of each section under test. In the event of air and scour valves not being available by the 



time testing is due to commence the Contractor will be required to provide suitable blank 



flanges for all scour and air valve branches within the section under test. Blank flanges for 



air valve branches shall be provided with a 19 mm diameter nipple and stop cock for the 



release of air during filling. Items are provided in the Bill of Quantities for the supply of all 



necessary blank flanges. 



Testing of pipelines shall be included in the rates for laying pipelines unless separate items 



are provided in the Bill for this. The Contractor must make his own arrangements for 



obtaining water for flushing and filling of each pipeline for test purposes, and for refilling the 



main for retesting as necessary 



3.7 Testing 



3.7.1 Pre-testing 



After filling, but before the application of the specified field test pressure, the test section 



shall be allowed to stand for a minimum of 24 hours. In the case of asbestos-cement and 



concrete pipes the objective is to ensure saturation of the pipe and coupling surfaces. In 



addition, and irrespective of the type of pipe and coupling, the entire test section shall be 



inspected to check for: - 



(a) Visual leaks or sweating at couplings, flanges or through pipe walls 



(b) Signs of pipe, fitting or anchor block movement 



(c) Air discharge 



(d) Leakage of any kind 



Any faults thus found shall be made good prior to the application of the specified/detailed 



Field Test Pressure. 



3.7.2 Failure to Pass Test 



If the specified pressure is not attained or maintained, or if the rate of pumping or leakage 



is excessive, or in the event of any weakness, defect, leakage, or fracture occurring in the 



pipes under test, the Engineer may order the test to be discontinued or repeated, and the 



Contractor shall thereupon search for and rectify any weakness or defect in the pipes under 



test.  
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The work of rectification is to consist of repair or replacement or both to the order and 



satisfaction of the Engineer; the pipework shall thereafter be refilled with water and 



retested in the manner specified. This process shall be repeated until a satisfactory test is 



obtained, and no section of a pipeline will be accepted unless it has withstood the hydraulic 



test under the specified conditions. Where the work fails test due to the act or omission of 



the Contractor, all the work of rectification shall be done entirely at his expense. 



4.0 CONCRETE WORKS 



Concrete shall be used for troughs and trough hardstands, bases of reservoirs, tap stands 



and for foundations of pump houses. 



4.1 Materials 



Concrete shall be composed of cement, sand and coarse aggregate, water as required and 



well mixed and brought to the proper consistency. In general, cement will be accepted on 



manufacturer's certification of compliance with specification requirements. Concrete shall 



except where otherwise described in the contract, be produced transported and assessed 



for compliance with the specification in compliance with the relevant provisions of BS 5328 



Parts 3 and 4. 



4.2 Cement 



Unless otherwise specified the cement used in the Works shall be ordinary Portland cement 



(OPC) complying with BS 12 at the time of use. 



The Contractor shall supply samples of cement, when requested by the Engineer, both from 



the Contractor 's store on Site and from the place of manufacture. 



For the purpose of BS 12, the Site shall be deemed to have a tropical climate. 



Where specified or ordered, sulphate resisting cement (SRC) shall comply with BS 4027, and 



the provisions for samples, tests and test certificates specified above for Portland cement 



shall apply for sulphate resisting cement. 



4.3 Storage of Cement 



Cement easily absorbs moisture from the air and as a result loses strength during long 



periods of storage. Typical loses are given in the table below. 



Period of Storage Loss of Strength 



3 Months 20% 



6 Months 30% 



12 Months 40% 
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Cement on a project site shall be stacked in a closely packed pile, not greater than 10 bags 



high (to prevent bottom bags from bursting). Close packing reduces air circulation between 



the bags.  The cement pile shall be raised on a platform above the floor. Aged cement forms 



lumps.  All lumps should be screened out of the cement before use; lumps, which cannot 



crumple by fingers, should not be used. 



4.4 Water 



Water in the concrete mix serves two purposes. First to take part in the hydration reaction 



of the cement and secondly to make the mix fluid and plastic enough so that it can easily be 



worked and placed. Water shall be free from objectionable quantities of silt, organic matter, 



salts, and other impurities. 



4.5 Sand and Coarse Aggregate 



Sand and coarse aggregate shall be furnished by the contractor from any approved source. 



The sand particles shall be clean, hard, dense, durable, uncoated rock fragments that will 



pass a screen having 4 - 6.50 mm openings. The sand shall be well graded from fine to coarse 



and shall be free from injurious amounts of dirt, organic matter, and other deleterious 



substances. 



The coarse aggregate shall consist of natural gravel or crushed rock and shall be clean, hard, 



dense, 



durable, uncoated rock fragments, free from injurious amounts of thin pieces, organic 



matter, or other deleterious substances. The coarse aggregate shall be reasonably well 



graded from 5 - 37.5 mm and shall be separated into two sizes by an intermediate screen 



having 20 mm square openings. Screens having openings of other sizes and shapes may be 



used if equivalent results are obtained. 



The Client or his authorized representative reserves the right to test the sand and coarse 



aggregate and, if required, the Contractor shall submit, for preliminary tests and approval, 



representative samples of the sand and coarse aggregate proposed for use in the concrete 



works. 



4.6 Composition 



Sand and coarse aggregate shall be mixed in proportions as directed by the Client or his 



authorized representative. 



The slump of concrete shall not exceed 50 mm for slabs, and 75 mm for all other concrete. 



4.7 Batching and Mixing 



The sand and coarse aggregate shall be weighed and proportioned based on integral bags of 



cement unless the cement is weighed. Weighing equipment of the beam type shall be used. 



The Contractor shall provide equipment and shall maintain and operate the equipment as 
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required to accurately determine and control the amount of each ingredient entering the 



concrete. 



All concrete shall be thoroughly mixed in mechanical batch mixers of approved type, size, 



and design to ensure positively that the mixing operation gives a uniform distribution of all 



the ingredients throughout the mass. Each mixer and its operation shall be approved by the 



Engineer, and, if in his opinion any mixer is producing unsatisfactory results, the Contractor 



shall discontinue its use until such time as it is repaired or replaced temporarily or 



permanently with an approved mixer, as required by the Engineer. The total capacity of the 



mixing plant on the job must be enough to permit any reasonable pour that may be ordered 



to be satisfactorily completed in one operation in daylight. 



Batching shall be such that the combined inaccuracies in feeding and measurement of 



materials will not exceed 1.5% for water and weighed cement and 2% for sand and each size 



of coarse aggregate. 



The concrete shall be uniform in composition and consistency throughout the mixed batch, 



and from batch to batch, except where changes in composition or consistency are directed. 



The mixing time shall be at least 1.5 minutes. 



Excessive over-mixing requiring the addition of water to preserve the consistency will not 



be permitted. The mixers will and their operation are such that the concrete throughout the 



mixed batch and from batch to batch is uniform with respect to both consistency and 



grading. Any concrete retained in truck mixers so long as to require additional water to 



permit satisfactory placing shall be wasted. 



Where a mixing pad is used it shall be as close to the final placing point as possible to prevent 



segregation (heavier aggregate sinking to the bottom and water rising to the surface). 



Concrete shall be re-mixed with a steel trowel prior to placing. 



4.8 Additives 



Concrete shall be made from cement, aggregates and water as specified. No additives shall 



be mixed with the concrete without the Engineer's approval. 



4.9 Concrete Blinding 



Where specified, a concrete screed or blinding layer in Grade 10 concrete is to be laid on the 



trimmed foundation to give an even working surface. The screed must be laid immediately 



following the completion of trimming and cleaning the foundation and is to be level or 



graded to a fall as shown on the drawings. 



Unless otherwise specified, blinding shall be 50 mm thick. 



4.10 Forms, Preparations for Placing, and Placing 











   



 



Page 19 of 48 
 



Forms shall be used to shape the concrete to the required lines the surfaces of construction 



joints shall be clean, rough, and surface dry when covered with fresh concrete or mortar. 



Cleaning shall consist of the removal of all laitance, defective concrete, coatings, sand, 



sealing compound if used, and other foreign material. 



The methods and equipment used for transporting the concrete, and the time that elapses 



during transportation, shall be such as will not cause appreciable segregation or slump loss 



more than 25mm in the concrete as it is delivered to work. Re-tempering of concrete will 



not be permitted. Any concrete, which has become so stiff that proper placing cannot be 



assured, shall be wasted. Formed concrete shall be placed in continuous approximate 



horizontal layers, the depth of which shall not exceed 500mm. 



Concrete shall be vibrated until it has been consolidated to the maximum practicable 



density, is free from rock pockets of coarse aggregate, and closes snugly against all surfaces 



of forms and embedded materials. 



All porous and fractured concrete shall be removed by chipping openings into the concrete 



shall be filled with dry pack, mortar or concrete as directed. 



Exposed unformed surfaces of concrete shall be brought to uniform surfaces and worked 



with suitable tools to a reasonably smooth wood float or steel trowel finish as directed. 



4.11 Reinforcement and Binding Wire 



Steel reinforcement bars shall be placed in the concrete as shown on the drawings. Before 



reinforcement is placed, the surfaces shall be cleaned of heavy flaky crust, dirt, grease, or 



other foreign substances. Reinforcement shall be accurately placed and secured in position 



so that it will not be displaced during the placing of concrete. 



Reinforcement will be inspected for compliance with requirements as to size, shape, length, 



splicing, position, and amount after it has been placed. 



Binding wire for the steel reinforcement shall be 1.6mm diameter finally annealed mild steel 



wire complying with BS 105. 



Steel reinforcement shall comply with the relevant provisions of the appropriate British 



Standard, as set 



out below: 



Type                   BS 



Carbon steel bars    4449 



Cold reduced steel wire   4482 



Spacing of the Reinforcement 
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Spacing of the steel in the concrete should distribute the cross-sectional area of the steel 



uniformlyy for a floor slab the bar area should not exceed 0.23% of the total cross-sectional 



area.  Reinforcement should be free from oil, grease, dirt, or rust and properly fixed to the 



approval of the Engineer. 



4.12 Mortar 



Mortar for masonry and plaster shall be mixed only and when as required in the relevant 



proportions indicated in the Bill of Quantities for various masonry and plaster works. The 



mixing of the different ingredients (Cement, Sand and Water) shall be done until its colour 



and consistency are uniform. The constituent materials shall be accurately gauged allowing 



for the bulking of sand. 



4.13 Concrete/Mortar Placing 



To be placed as soon as mixing of constituents with water is complete, and to be carefully 



placed to avoid segregation. 



Where reinforced concrete is used, the reinforcements are supposed to have a minimum 



cover as specified in the table below or as indicated on drawings. Spacer blocks shall be 



applied to achieve the nominal concrete cover. 



The concrete will be compacted using a concrete vibrator. 



4.14 Concrete Cover 



Table 1: Concrete cover recommendations 



 



 



Member 



Cover (mm) 



Below water or in corrosive 



exposure 



Above water table or non- 



corrosive exposure 



Bases and footings 50 40 



Columns 40 32 



Beams 32 25 



Slabs 20 15 



 



4.15 Concrete Mixes Table 2: Concrete mixes 



Mix by Volume 



Cement: Sand: Aggregate 



Use in 
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1:1.5:3 Concrete column footings, stud column for 



water reservoir (Tank) stand 



1:2:4 Column Stud, Stub bases for solar 



mounting structures 



1:3:6 Ground floor slabs, wall strip footings 



1:4:8 Blinding Concrete 



 



NOTE: Contractors must use batching boxes in mixing mortar and concrete. The 



recommended size of batching boxes shall be 300mm x 300mm x 400mm, internally. 



4.16 Form work/shuttering 



The formwork shall be constructed to prevent deflection and leakage. Formwork should be 



struck after written consent of the Engineer. If Pozzolanic cement is used, the formwork 



should be removed after 28 days, however, for ordinary Portland cement the formwork can 



be removed after 14days. 



4.17 Reinforced Concrete stands for the Tank (Reservoir). 



Erected on a 1000X1000mm pad foundation, the RCC tank stand shall be well constructed 



to carry plastic reservoir (tank) elevated to 5000 - 6000mm as per the attached technical 



drawings. Where applicable as detailed in the drawings, the columns shall be well braced by 



an intermediate and ground beam (230x300mm), and 175mm thick RCC slab at intermediate 



and top levels (floors) of the RCC stand.  The pad footing should be constructed on 



structurally stable strata at a depth not exceeding 1500mm from ground level.  



A 230mm thick wall plinth wall spanning the columns shall be constructed with excellent 



quality burnt clay bricks, plastered, and rendered with 1:4 sand mortar mix to a wooden 



float finish.   



350mm access steel ladder (man way) anchored to the steel post should be provided to 



facilitate access to the reservoir and the solar panels elevated on the steel frame fastened 



on the RC columns by means of bolts. Ref drawing no. 1 for structural and construction 



details of all the elements of the RCC tank stands. 



4.18 Surface Finishes Produced without Formwork 



1. Screed Finish 



The concrete shall be levelled and screeded to produce a uniform plain or ridged surface as 



required. No further work shall be applied to the surface unless it is a first stage for a wood 



float or steel trowel finish. 



2. Wood Float Finish 
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The screeded finish shall be wood floated under light pressure to eliminate surface 



irregularities. 



3. Steel Trowel Finish 



When the moisture film has disappeared, and the concrete has hardened sufficiently to 



prevent laitance from being worked to the surface. The surface to the wood float finish shall 



be steel trowelled under firm pressure to produce a dense, smooth, uniform surface free 



from trowel marks.  



Where the type of finish is not given, it shall be wood float finish. 



 



4.19 Surface Finishes Produced with Formwork 



1. Rough Finish 



This finish shall be obtained using moulds or properly designed forms of closely jointed sawn 



boards. The surface shall be free from substantial voids, honeycombing or other large 



blemishes. 



2. Fair Finish 



This finish shall be obtained from forms designed to produce a hard-smooth surface with 



true clean arises. Only very minor blemishes shall be permitted and there shall be no 



staining. 



3. Fair Worked Finish 



This finish shall be obtained by first producing a fair finish and then filing all the surface 



blemishes with fresh, specially prepared cement and fine aggregate paste while the concrete 



is still green where possible. After the concrete has been properly cured the faces shall be 



rubbed down, if required to produce a smooth and even surface. If the surface is to be 



exposed during the final work, every effort shall be made to match the colour of the 



concrete. 



4.20 Curing of Concrete Work 



The Contractor must allow in his rates for adequate curing, of all concrete work. After 



concrete has been placed it is to be prevented, in a manner approved by the Engineer, from 



drying out too rapidly.  The contractor should also allow for flooding, spraying with water or 



covering with sacks, sheeting or sand and keeping the work damp for a period of six, eight 



or ten days after placing, when ambient temperatures are over 18°C. 



All vertical surfaces are to be thoroughly rubbed down immediately after stripping to 



remove all fins and marks from formwork. Small vertical members such as columns may be 



wrapped in plastic sheeting into which water shall be regularly introduced at the upper end 
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of the member to make good the loss of water from the member to the inner surface of the 



sheeting and to supply the additional water required for curing. Larger members may be 



covered with hessian which shall be frequently watered. 



Floors and roofs are to be cured by flooding with water to a minimum depth of 15mm and 



for this purpose a nib of mortar shall be constructed around each panel or section of the 



work and all drains or openings sealed. 



None of this work is billed and the rates for concrete must allow for curing. 



4.21 Hardcore Material Below Building Floors/Tank Platform 



Where hardcore material is specified below building floors, the material shall consist of 



durable gravel, broken stone or crushed concrete with a particle size not exceeding 100 mm. 



The grading of the material shall be such that there is no migration of fines into the fill and 



not more than 10% of material shall pass a BS sieve with 5 mm apertures. 



The method of placing shall be to the approval of the Engineer and shall ensure that fines 



separating out during transportation are discarded or selectively placed. 



The material shall be compacted in an approved manner to give a stable fill and shall then 



be blended with sand to the level. 



Sand used as blending above fill shall be clean and free from all impurities. The material shall 



pass a BS sieve with 5 mm apertures and shall be compacted in an approved manner to the 



final level of the underside of the slab. 



4.22 Weather 



All the concrete/mortar is to be protected from the inclement weather by the contractor. 



5.0 Painting 



The internal paint in the rooms shall be off white or any equivalent colour while the external 



wall shall not be painted by the brickwork pointed. Below are details for the workmanship 



for internal wall painting clean surfaces to be painted before applying paint. Remove oil and 



grease prior to mechanical cleaning. Programme cleaning and painting so that contaminates 



from cleaning process will not fall onto wet, newly painted surfaces. 



Sandpaper smooth finished surfaces to view and dust off. Scrap and clean small, dry, 



seasoned knot sealer before application of priming coat. 



After priming fill holes and imperfections in finish surface with putty or plastic wood-filler. 



Sandpaper smooth when dried. 



5.1 Preparation of Materials 



Mix and prepare painting materials in accordance with manufacture's direction of use 
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Stir materials before application to a mixture of uniform density and stir as required during 



application. Do not stir surface film into material. Remove film and, if necessary, strain 



material before using. 



Apply paint in accordance with manufacturer's directions. Do not apply the final coat of 



paint, until film is of uniform finish, colour, and appearance. 



Apply first-coat material to surfaces that have been cleaned pre-treated or otherwise 



prepared for painting as soon as practical after preparation and before subsequent surface 



deterioration.  Allow enough time between successive coatings to permit proper drying. Do 



not recoat until paint has dried to where it feels firm, and application of another coat of 



paint does not cause lifting or lose of adhesion of the undercoat. 



6.0 Plumbing 



6.1 Materials and Workmanship 



All materials and workmanship shall be of best quality and comply with the relevant British 



Standards and Code of Practice 305 - Sanitary Appliances and 310 Water Supply where 



applicable. 



6.1.1 Coupling Unions 



Coupling unions shall be installed at reasonable intervals on vertical and horizontal pipe runs 



to facilitate erection and dismantling of the pipework without interference to the structure. 



Similar union connect ions shall be provided for connecting the pipework to all valves, 



cisterns, electric heaters, etc. 



6.1.2 Brackets 



Pipework shall be fixed to walls using an approved pattern plastic brackets for screwing into 



walls or concrete. The brackets shall be such that the pipe is held 25 mm clear of the finished 



wall surface. Brackets shall be fixed at regular intervals appropriate to the pipe diameter to 



ensure that the pipe is securely fixed to the wall. 



6.1.3 Pipe Sleeves 



In all cases where pipes pass through floors or walls, rigid PVC sleeves shall be provided, 



extending the full thickness of the floor or wall and of bore just sufficiently large for the pipe 



to pass through. 



6.1.4 Valves 



Stop valves to BS 1010 shall be used on rising mains; gate valves full way pattern to BS 1952, 



Type "a", shall be used on pipework to be supplied from water storage tanks. All valves shall 



be gunmetal. 



6.1.5 Manhole Cover and Frames 
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Cast concrete covers and frames shall be manufactured in accordance with the 



requirements of BS 49 and shall generally fall into the following categories. 



6.1.6 Draw-off Taps 



Draw-off tap shall be chromium plated or natural finished gunmetal high-pressure screw 



down easy clean pattern, threaded for union with crutch handles as BS 1010, fitted with 



hose union. 



6.1.7 Overflow Pipes 



Overflows to water storage tank shall be in PVC tubing as specified for service pipes. 



Overflow pipes shall be visible externally and shall incorporate a vertical drop of 300 mm as 



a barrier. They shall project 60 mm beyond, and discharge clear of the wall face. All external 



overflow pipes shall be painted and fitted with a mosquito proof filter. 



6.1.8 Ball Float Valves 



Ball float valves shall be suitable for use with the tank specified and the pressure of the 



mains served and shall he unplasticized PVC pipes in accordance with BS 4576. 



6.2 Pipework and Fittings 



Pipework and fittings of nominal bore 50 mm and less shall be galvanised steel (GS) to BS  



1387 medium weight. Fittings shall be galvanised malleable cast iron to BS 143. Screwed 



threads shall be clear taper threaded to BS 21. 



Pipework and fittings of nominal bore greater than 50 mm diameter shall be UPVC to BS 



4514 and of the spigot and socket push fit type, with suitable connections to GS pipework. 



Bends shall be used where practicable in preference to elbows. Square elbows will not be 



accepted. Pipelines shall be straight except at changes of direction, which shall be made 



using standard fittings. Eccentric reducing sockets shall be used (to facilitate air venting and 



draining) where changes of diameter are made in runs of normally horizontal pipework. 



Pipes passing through walls, partitions and ceilings shall be provided with pipe sleeves. 



Sleeve sizes shall allow for the free movement of the pipes. Sleeves passing through finished 



surfaces or exposed to view shall be flush with the surface of the partition through which 



they pass, and they shall be provided with suitable end covers of approved pattern and 



finish. 



7.0 STEEL WORKS 



7.1 Materials and Workmanship 



Unless otherwise approved, steel and other metal work shall comply with the following 



British Standard Specifications: 
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(a) BS 4, Structural Steel Sections, Part 1, Hot-rolled sections. 



(b) BS 639, Covered Electrodes for the Manual Metal-Arc Welding of Mild Steel. 



(c) BS 916, Black Bolts, Screws and Nuts. 



(d) BS 1083, Precis ion Hexagonal Bolts, Screws and Nuts. 



(e) BS 1775, Steel Tubes for Structures. 



(f) BS 1856, Metal-Arc Welding of Mild Steels. 



(g) BS 2642, Arc Welding of Carbon Manganese Steels. 



(h) BS 4395, High Strength Friction Grip Bolts. 



(i) BS 4604, High Strength Friction Grip Bolts; and 



(j)         BS 4360, Weldable Structural Steels. 



Working Drawings 



The Contractor shall be responsible for the correctness of his shop details and for shop 



fittings and site connections. 



Welding 



Welding shall be metal-arc welding complying with the requirements of BS  1856 or BS  2642, 



as appropriate. All welds shall be continuous. Electrodes shall comply with BS 639. 



Welding shall be carried out only under the direction of an experienced and competent 



supervisor and only certified welders qualified in this class of work shall be employed. 



Nuts and Bolts 



External bolts and filing rag bolts, nuts and washers shall be sherardized steel. Assembly 



nuts, bolts and washers on galvanised fittings or equipment shall be galvanised. Sherardizing 



shall be in accordance with BS 729: Part 2. 



Nuts and bolts shall comply with BS 1494 and BS 916 and shall have Whitworth threads to 



BS 84 unless otherwise approved. 



Works Erection 



If required by the Engineer, the steel and other metal work shall be temporarily assembled 



at the place of manufacture for inspect ion by the Engineer and, if considered necessary, for 



testing before delivery. 



 Site Erection 
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The Contractor shall fix the steel and other metal work complete and shall provide and erect 



all temporary staging and bracing necessary for carrying out the Works. 



The Contractor shall be responsible for the accuracy of setting out of all steel and other 



metal work. He may use shop details and other necessary drawings provided by the supplier. 



The approval of the Engineer for any such drawings shall not relieve the Contractor of 



responsibility for the correct fitting of all material. 



Before any work on erection is begun on the Site, the Contractor shall submit to the Engineer 



for his approval the methods he proposes to use for the erection of the steel and other metal 



work and shall make any arrangements and take any precautions directed by the Engineer. 



 



7.2 Marking of Parts 



Steel and other metal work shall be uniquely and indelibly marked to indicate the position 



and direction in which it is to be fixed. 



7.3 Connections 



The ends of all columns shall be machined perfectly square and special precautions shall be 



taken to ensure good bearing at all column splices, etc. 



Connections of metal members shall be bolted or welded as shown on the Drawings or 



approved by the Engineer. 



Bolted joints subject to vibration shall be securely locked. 



In general, bolted, or welded joints shall not be weaker than the connected members.  



Members meeting at a point shall, wherever practicable, have their gravity axis meeting at 



a point to avoid eccentricity. 



All steel bases shall be positioned 50 mm above the concrete foundations on steel wedges 



and after the stanchions have been plumbed and levelled, the intervening space shall be 



filled with a stiff mixture of cement mortar 2:1. 



The contractor shall be responsible for the perfect fitting of all materials supplied and shall 



replace at his own expense all materials which do not fit. 



7.4 General Requirements for Plant and Components 



All component parts of the tank/tank platform shall be new, unused, in current production 



and shall comply with the latest relevant British Standard and other specified standards. 



7.4.1 Means of Lifting 



All items to be raised shall be provided with adequate means for lifting, and heavy covers 



and other similar components shall be drilled and tapped for lifting eyes. Parts having spigot 
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joints or otherwise likely to be difficult to separate be drilled and tapped for starting screws 



unless other easy means of separation are provided. 



7.4.2 Design for Low Maintenance 



The design of the tank and its accessories shall be governed by the need for long periods of 



operational service without frequent maintenance and attention being necessary. 



7.4.3 Wearing Parts 



Components subject to wear shall be indelibly marked with their part number and maker's 



name and address and be easily accessible. Provision shall be made for taking-up wear in 



bearings and other wearing parts and for easy replacement if adjustment is not practicable. 



If during the Defects Liability Period any parts show, in the opinion of the Engineer, signs of 



undue wear, corrosion or erosion they shall be replaced at the Contractor's expense 



notwithstanding that they may be working otherwise in a satisfactory manner. 



7.4.4 Suitability for Duty 



Except as otherwise specified or app roved, all the tank, stand and accessories shall be rated 



for continuous service under the most onerous duty conditions that may occur under normal 



circumstances and shall be effectively protected against damage in the event of overloading 



arising from the incidence of abnormal working conditions. 



Except as otherwise prescribed or approved, all apparatus and components thereof which 



comprise the Works shall be of tried and proved design and construction which experience 



has shown to be entirely suitable for service according to the Contract. 



7.4.5 Access and Safety Protection 



The tank shall include such guards, hand railing, access steel work, walkways, etc., as may 



be required to meet the current relevant regulations for the safety of personnel and of the 



tank, and to afford adequate and safe access to all parts of it for maintain ace purposes. 



7.4.6 Fixings 



The tank and tank stand shall be provided with all the necessary supporting steelwork, 



holding-down bolts, cleats, fixing. etc., whereby it shall be secured to the structures, the 



cost of them being included in the prices of the items with which they are associated. 



7.4.7 Resistance to Vermin 



All supplies under the Contract shall be suitably resistant to or protected against termites 



and vermin. No organic material shall be used and all seals, grommets, etc., shall be made 



of neoprene or alternative suitable material. 



7.4.8 Identification Labels 
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Each item the supply (tank, tank stand & accessories) and each sub-assembly for which spare 



parts may be required, shall have attached to it an un-tarnishable metal or equal approved 



form of plate clearly showing the manufacture's name, serial number, and basic information 



as to rating etc, in sufficient detail to allow the component or assembly to be readily 



identified in correspondence and when ordering spare parts. The foregoing information shall 



be secured by threaded screws and nuts or equal approved method. Self-tapping screws or 



soft threaded rivets will not be accepted. 



External labels shall be engraved on black plastic with light infill and shall be secured by non-



ferrous screws. Internal labels may be like external labels or may be painted and varnished. 



Adhesive labels shall not be used. 



7.4.9 Lubrication 



Adequate, and as far as possible means of lubrication shall be provided for all moving parts. 



Lubricating grease points shall comprise hexagon headed nipples to BS 1486, Part 1. 



All lubrication points shall be fitted with engraved plastic labels. Each label shall bear an 



approved identifying mark showing the frequency of attention required and the lubricant to 



be employed. Labels shall be so placed as to be clearly visible. 



The Contractor shall supply enough quantities of all necessary oils, greases, and electrolytes 



for the first filling, for use during commissioning and site acceptance trials and for twelve 



months operation of the plant and shall provide a list of various grades of oil and suppliers 



for them in Uganda. 



7.4.10 Resistance to Corrosion and Abrasion 



Where corrosion or abrasion of materials may be expected from contact with water or 



sediment or from any other cause, the Contractor shall supply suitable resistant materials. 



Any material showing signs of corrosion or pitting before the expiry of the Defects Notice 



Period shall be replaced by the Contractor at his own expense with materials to the 



Engineer's approval. 



7.4.11 Noise and Vibration 



The Contractor shall make all reasonable provision to reduce noise and vibration to a 



minimum. All rotating parts of the plant shall be statically and dynamically balanced so that 



they operate over all specified conditions without undue vibration. 



 



7.4.12 Flanges 



All flanges shall comply with BS 4504, unless otherwise stated. The machined faces of flanges 



shall be coated with a suitable protective composition to prevent their being affected by 



corrosion. 
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7.4.13  Protective Coatings 



Paint and protective coatings shall be sufficiently durable to withstand normal wear and tear 



without excessive deterioration or damage and without frequent maintenance painting or 



other treatment being necessary. 



Non-ferrous valves and parts which are to be built into the structure shall not be painted. 



Before leaving the Contractor's works the surface condition of all painted items shall be 



checked and any defect made good. 



Bright surfaces shall be covered with a suitable lacquer which shall he removed by the 



Contractor on site, machine finished surface shall be coated with preservative before 



shipment or being exposed to the open air. 



On completion of erection and test the external surfaces of all items not painted to finish in 



the works shall be cleaned and finishing coats applied. 



Damaged stove (baked) enamelled surfaces shall be made good to the satisfaction of the 



Engineer and enough "touching in" paint shall be supplied by the manufacturer of the 



equipment at the time of shipment. 



If in the opinion of the Engineer, the painting is unsatisfactory, the paint shall be removed, 



and the surfaces thoroughly cleaned and repainted at the expense of the Contractor. Only 



approved non-toxic and odour free paint shall be used for coating of internal surfaces of 



water pipelines and similar equipment. 



7.4.14 Suppliers of Materials 



Before ordering an item of any description under this contract, intended for the Permanent 



Works, the Contractor shall submit for the approval of the Engineer the name of the 



manufacturer or supplier proposed and the details of the place of origin and specification of 



the material. If requested by the Engineer, the Contractor shall supply to the Engineer for 



his retention a copy of each order placed. 



The Contractor shall confirm with the Engineer the length of the pipe straight specials before 



placing order for the items. 



7.4.15 Natural Materials 



The Contractor shall make all arrangements for locating, selecting, and processing natural 



materials to comply with the specification and shall submit to the Engineer for approval, full 



information regarding the proposed location well in advance of commencement of working 



of the material. Approval of a source does not imply that all material in that source is 



approved. 



7.4.16 Compatibility of Materials 
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It shall be the Contractor 's responsibility to ensure that all materials supplied under this 



Contract are compatible with each other unless specific adjacent materials have been 



specified herein or shown on the drawings. For example, form oil and curing compounds 



used shall be compatible to the damp proofing materials and paints that are applied shall 



also be compatible with the original parts that are being painted over. 



The Contractor shall be required to correct at his own expense any defective work cause by 



the non - compatibility of materials. 



7.4.17 Sampling and Testing of Construction Materials 



The Contractor shall provide for the approval of the Engineer samples of all construction 



materials and manufactured items required for the Permanent Works, if ordered. All 



material rejected by the Engineer shall be removed from Site. All approved samples shall be 



stored by the Engineer for the duration of the Contract, and any materials or manufactured 



items subsequently delivered to Site for incorporation in the Permanent Works shall be of a 



quality at least equal to the approved sample. 



7.4.18 Inspection, Rejection and Protection of Materials and Equipment 



The Contractor shall submit to the Engineer full information as to materials, fittings and 



fixtures and arrangements which the Contractor proposes to finish or make.  This 



information shall be submitted in a form approved by the Engineer to determine if the 



proposed materials, equipment, and arrangements will meet the Contract requirements. 



Insofar as practicable, inspection of material, plant and equipment will be conducted jointly 



by the Contractor and Engineer before delivery to the site. Costs associated with much 



inspection shall be included in the Contractor's rates. 



In addition, the materials supplied by the Contractor for the performance of the work shall 



be inspected by the Engineer at the time of delivery to the Contractor and at such other 



times before use, as the Engineer may elect, and materials rejected after delivery to the 



Contractor shall be returned to the point of delivery by and at the expense of the Contractor. 



All work done by the Contractor shall also be subject to the inspection of the Engineer and 



defective work repaired or replaced as directed.  Facilities for the handling and inspection 



of materials and work shall, always, be furnished by and at the expense of the Contractor, 



who shall provide suitable and adequate storage room for materials during the progress of 



work and be responsible for any loss of or damage to materials stored therein. 



The Contractor shall also be responsible for any loss or damage to materials or equipment 



until the final acceptance of the completed work. 



Any work done by the Contractor prior to a review by the Engineer, or the construction 



methods, materials, and equipment to be employed by the Contractor, or not in accordance 
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with the Contractor's approved construction schedule, shall be considered to have been 



done without the consent of the Engineer. 



The review of the information covering materials, equipment and arrangements by the 



Engineer shall in no way release the Contractor from his responsibility for the proper design, 



installation and performance of any material, equipment, or arrangement or from the 



liability to replace same should it prove defective or deficient. 



7.4.19 Coatings 



Cleaning ffollowing fabrication, parts will be thoroughly cleaned by a power wash-rinse 



process followed immediately by hot air drying. 



Surface Preparation 



Following the wash-rinse and drying, the parts will be steel grit-blasted to the equivalent of 



a near-white finish SSPC-SP10-63T. 



The surface anchor pattern will not be less than 1.0 mil (25 microns) 



Coating 



All parts must be coated within 30 minutes after blasting and no shaping, bending, punching, 



flanging, or grinding may be done on the steel after blasting and before coating. Interior 



coatings must be certified for potable water usage. 



Inspection 



All coated parts are to be inspected prior to shipment and marked with a part number which 



will correspond to the appropriate tank erection drawings to clarify and simplify tank 



assembly. 



All coated sheets and parts are to be inspected for colour uniformity. 



A representative sampling of coated sheets is to be inspected in accordance with AWWA 



D103, Section 10.5.3 to verify minimum coating dry film thickness. 



All scratches or defects in the factory applied coating that are noted in the field are to be 



removed and repaired at the discretion of the engineer. 



7.4.20 Steel doors for Pump house. 



Pump House. 



The door for pump house shall be steel grilled door (2000x2650mm) double leaf with 



permanent vent over. All these shall be welded with Hollow Section mild steel. With frame 



of 60x60x3mm and the grills with 30x20mm. The louvres shall be 1.5mm. This will be 



provided with a locking mechanism that will be such that one can easily bolt from inside and 



from outside as shown in the drawings number 6. 
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7.4.21    Elevated Tank 



The levels of the finished tanks must be precisely in accordance with the levels shown on 



the drawings. All support towers shall be set on concrete foundation slabs which also 



support all fittings and valves at ground level. Support towers shall be of RC Columns and 



slabs as specified below. 



All tanks shall be fitted with pipes as shown on the drawings. The overflow shall be fitted 



below the level of the supply valve. The tank drain may be connected to the overflow drain 



via an appropriate gate valve. All tanks shall be fitted with a drain to allow them to be 



completely emptied. 



Flow into the tank shall be controlled by a float-operated valve. Outlet services shall be taken 



from the bottom of the tank, and the outlet opening(s) shall be situated higher than the 



drain opening. 



All tanks shall be fitted with float level indicators which shall be easily readable from the 



ground Covers: 



All tanks shall be equipped with covers to protect the contents. The covers shall be suitable 



for all loading types including those imposed by men on maintenance and other duties. 



Covers shall be adequately ventilated to prevent the build-up of pressure or vacuum inside 



the tank. Ventilation shall be mosquito proof. Covers shall be of such dimensions as to allow 



entry into the tanks for servicing and maintenance. 



Ref drawings no. 6 for tank and tank installation details. 



Water Tanks (storage reservoir) 



High density Polyethylene tanks of 8,000ltrs capacity (132kgs and 2430x2170mm) shall be 



installed as reservoirs for water storage. The tank shall have an overflow, inlet, and outlet; 



installed as per the drawings in number 6   



Appurtenances 



Unless otherwise noted, standard appurtenances will be as follows: 



Nozzles 



Tank nozzles will be bolt-on for field installation and will include all necessary hardware and 



gaskets for attachments to tank. Nozzles will have a minimum 150mm projection from tank 



wall. 



Outside Tank Ladder 



Outside tank ladders will be vertical and in accordance with applicable safety standards. All 



required rest platforms and safety cages will be included. Ladder and safety cages will be 



hot dipped galvanized. 
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Overflow 



Provide a tank overflow to ground level, supported at proper intervals with suitable 



brackets.  The overflow pipe will terminate with an elbow at the bottom. 



7.4.22   Permanent Fencing 



Fencing for the intake and reservoir/water tank shall be chain-link of gauge 10 and barbed 



wire G14 as per drawing number 7. The pole (100x100) shall be made of concrete of mix 1:  



1.5:  3/ 15mm aggregates. Effective height (above the ground) of the pole shall be 1800mm 



with a 45° bent of 300mm for razor wires of gauge 24 blade shall be provided.in three lines 



as per the drawings. The spacing of the concrete pole shall be 2000mm centre to centre 



Gate 



The gate for the intake and for reservoir shall be 2000mm in width and height of 2300mm. 



The Main frame of the gate shall be hollow section 100x100mm of 6mm thick and the 



secondary members shall be hollow section of 50mm galvanized steel tubing; refer to 



drawing no. 4 for details of the same. The whole gate shall be hinged on hollow section steel 



post of 100x100mm and 6mm thick erected vertically in concrete of 1:2:4/20mm aggregate. 



The steel post shall be embedded in a 420x420mm RCC as per the drawings number 2. 
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10.0 ENERGY PACKAGE COMPONENTS 



10.1 Solar-PV System Specifications 



10.1.1 General introduction 



This section covers the specification of works for the abstraction of water from the source 



using solar energy related equipment here collectively referred to as Solar Photovoltaic 



[SPV] water pumping system/plant. The modules, panels and array shall be referred to as 



Solar-PV modules, -panels and - array respectively. 



 When designing and installing the system, the following precautions shall be considered. 



• The proposed pump site shall be examined to determine its suitability for the 



installation. 



• It should be noted that Uganda lies within the tropics; hence the solar panels require 



a south/north facing location pointing to the equator. 



• Suitable locations shall be found for the water pump (surface), controllers, storage 



tank and other system components. 



• The solar array shall be as close to the pump as much as possible to minimize wire size 



[voltage drop precautions] and installation cost. 



General specifications for SPV plants 



Structural Robustness: All components of the Solar-Photovoltaic (SPV) power plant shall be 



robust, neatly assembled, firmly fixed supports in ground and designed to allow easy access 



using adequate tools. The SPV power plant shall have a minimum useful life of 20 years, with 



solar modules warranted for 25 years. 



Protection against Corrosion and rusting: All components and accessories shall be made 



from corrosion resistant material and made good to be rust-free by galvanizing and or 



painting of all surfaces. that are exposed to the ambient conditions. All materials shall be 



resistant to effects of excessive moisture, water, and ambient temperature. Resistance to 



corrosion shall be according to DIN 8985 standards. 



Protection against thefts: All equipment, parts and accessories shall be well designed and 



fastened against theft, with considerable difficulty to un-screw the solar modules or metal 



parts from the entire assembly. 



Abbreviations 



For the purposes of these Technical Specifications, the following abbreviations shall apply: 



A.C: Alternating Current D.C:  Direct Current DOD: Depth of discharge 



e.m.i.: Electromagnetic interference 
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kWp: Kilo Watt-Peak 



MCB: Miniature circuit-breaker 



NOCT: Normal Operating Cell Temperature (irradiance level: B00W/m2, Ambient 



temperature: 200C, 



AM1 .5 spectrum, wind velocity: 1m/s) 



PV: Photovoltaic 



SOC: State of charge 



STC: Standard Test conditions (irradiance level: 1000Wl m2, Ambient temperature: 25°C, 



AM1.5 spectrum) 



SPV: Solar Photovoltaic 



SPVP: Solar Photovoltaic Power 



Wp: Watt-Peak 



10.2 Specifications of Solar-PV Modules, Panels and Array 



10.2.1  General Electrical and Mechanical Performance 



The following forms a guide on the equipment specifications required for this project. The 



bidder MUST provide on supply, the equipment datasheets detailing equipment 



characteristics and features. 



Only certified Polycrystalline and Mono-crystalline silicon modules are generally acceptable. 



The modules should be certified for compliance with the following specifications: 



• International Electro-technical Commission (IEC) 61215/61646 - 1993, Crystalline 



silicon terrestrial photovoltaic (PV) modules - Design qualification and type approval (or 



most recent edition) 



1 Number of tthunderstorm days per year  



• Uganda standard US-469: Crystalline silicon terrestrial photovoltaic (PV) module -



Design qualification and type approval (US-469:2005, 1st edition) 



• Uganda standard US-564: Crystalline silicon terrestrial photovoltaic (PV) module -   



Design qualification   and   type   approval (US-564:2005,  1st edition) 



10.2.2 Solar-PV Modules 



These shall be constructed from high efficiency mono or multi-crystalline silicon with 



minimum cell efficiency of 16%. Crystalline silicon cells and modules to be supplied shall be 



approved to IEC 61215 standards with an EN-ISO certificate, JCRC-ISPRA 503, PV-GAP, UL 
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listing 1703, NEC 2008 compliant or similar quality type approval. The pertinent conditions 



are solar irradiance of 1000W/m2, Normal Testing Conditions (STC), Normal Operating Cell 



Temperature (NOCT) of 25°C. 



The PV modules shall have a minimum warranty of Twenty (20) years on performance and 



materials, with 10% degradation after 10-years (90% nameplate rated power capacity 



available after 10-years) and 20% degradation after 25 years (80% nameplate rated power 



capacity available after 25-years). 



The entire laminate of the module shall be installed in an anodised aluminium frame for 



structural strength and ease of installation. 



The PV Modules shall be clearly labelled and permanently marked with a data plate 



containing the following information: manufacturer's name and physical address, 



type/model number, the watt-peak power rating at STC, open circuit voltage and short 



circuit current, voltage and current _at maximum power point, tolerance and temperature 



coefficient, country of manufacture, certification, e.g: UL listing, IEC 61215, ISO certification, 



with fool-proof +ve/-ve connectors. 



NOTE: 



I) The Engineer reserves the right to test the modules for qualification and performance 



characteristics with respect to these specifications. Performance characteristics established 



by the methods set out in the above specifications shall be used to verify the output of the 



modules to meet the system performance requirements. 



11) Each module shall have a unique serial number inside the module encapsulation (i.e.  stickers 



with serial number are not acceptable). Also, to be included within the encapsulation is the 



name of the project, name of client and date of manufacture of the solar module. 



The acceptable tolerance shall be +5%-3% respectively for all modules supplied under this 



contract.  The modules to be supplied shall comply with or even perform better to the 



following temperature coefficients: 



• aPmpp: - 0.6%/°C 



• aVmpp: - 100mV/°C 



• al sc: +2mN °C 



• aV oc: -1 00mV/°C SPV cells in each module 



Each module shall be assumed to deliver nominally 1000VDC with the maximum power DC 



voltage of minimum 37.6VDC. 
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Modules shall be suitable for operation in high temperature environment. The minimum 



number of series-connected cells in each mono- or poly-crystalline module shall be 72 cells 



for 1000VDC modules and 60/72 cells for 24V modules. 



10.3 PV Module Installation and Accessories 



10.3.1 PV module interconnection 



Wiring shall be permanently shaded from UV radiation. Wiring shall be 'Flexible multi-strand 



copper conductor cables in flexible UV resistant (e.g., Neoprene) sheath compatible with 



gland seals', with array junction boxes as may be required. 



The arrangement of modules on the structure and their interconnection shall be designed 



to enhance servicing and inspection: 
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10.3.2 Module or Array Mounting 



10.3.3 Structure Assembly 



The solar Modules shall be supported on a welded structure erected above the tank and 



shall slope at 15°C facing the equator. Lock shall be provided to check on theft. Please refer 



to drawings Number 6 



10.4 Installation of Array Structure 



10.4.1 Orientation and tilt of the PV array 



The structure shall be orientated to the south, although this might not be critical.  The 



installer shall note the deviation of magnetic north from true north. The array shall tilt at 



least 10-15 degrees and not more than 15 degrees from horizontal, to allow water and dust 



to freely wash off the array.  



 



The figure 2 below shows the tilt and orientation of ground-mounted solar arrays. 



 



 



Figure 2: Tilt and orientation of solar arrays 



10.4.2 Quality of installation 



Ground Mounting structure: Ground mount structures shall be reinforced concrete as 



specified in sections 2.20 and as shown in the append ices 
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Roof mount structures: Roof mount structures shall be attached to purlins using through-



roof J-bolts. J-bolts to penetrate roof only on high point of corrugations, and to use sealed 



compression glands on both inside and outside to prevent leakage. 



Alternatively, anchored threaded studs to be drilled to maximum 10mm (do not understand 



10mm) so as not to pierce roof shield, and cause leakage. 



Repairing damage made: Any surface damage to galvanising shall be treated with either 



Galvadip™, Adensotape TM or Petrotape TM systems, or other approved cold-galvanising 



treatments. 



Any holes made in the roof material shall be sealed and made waterproof with approved UV 



resistant material. 



Array junction box and wiring: The array junction box must be mounted squarely and 



accessibly on the array mounting structure. 



Wiring shall be UV resistant and should be shaded where possible, or protected with UV-



resistant or 



painted conduit. 



Array structure earthing: PV module frames and array structures shall be properly earthed 



in accordance with specifications of Section 2.2.8 



10.4.3 Solar array (PV) disconnect switch 



For PV-direct systems, a two-pole disconnect switch must be installed between the solar 



array and the controller. The loading of the switch shall not exceed 70% of the nominal 



capacity-this will allow for system expansion. The switch shall comply with relevant clauses 



of the IEEC/IEC and UNBS (Uganda National Bureau of Standards) standards for DC electrical 



systems. 



10.5 Electrical wiring 



All electrical wiring shall be in accordance with the IEC/IEE and UNBS (Uganda National 



Bureau of Standards) standards for Photovoltaic systems. Specific clauses of US152: 2000 



sections 4.0 and 5.0, shall respectively apply to all DC-wiring requirements, including all 



cabling, terminations and voltage drops. A voltage drops exceeding 3% of nominal supply 



voltage across each input/output system component shall not be permissible. 



10.5.1 Cables and Interconnections 



[a] Cables 



All cables shall be UL type TC, 600V, 90°C with PVC sunlight resistant jacket and include 



corrosion resistant, non-metallic, liquid-tight cable strain relief connectors or approved 



UNBS/IEC equal, with overall lengths pre-sized for best appearance. 
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Two-wire cable assemblies are red and black conductors used for 12V system parallel 



connections on 24V or 48V systems.  Three-wire assemblies red/black/blue conductors used 



for   24/48V series/parallel connection of the last module in a 4-panel assembly. Four-wire 



assemblies red/yellow/blue/black used for 415VAC 3-phase system. 



[b] Submersible cable 



Use of a good grade of 4-conductor submersible pump cable is recommended. Each wire 



must be sealed 100% watertight. A high quality, waterproof connection between the pump 



wires and supply cable is especially important. Electrical cable tables can be used to select 



the appropriate cable size for use with respect to the distance, voltage and current values 



involved. 



[c] Interconnections 



An important part of the system wiring is proper module connection that exhibits the highest 



degree of reliability and performance in severe climates and environmental conditions. 



 



 



FIG.3: Cable Interconnects - illustrates a standard module interconnection accessory. 



 



Figure 3: Cable Interconnects 



All such interconnections shall be pre-assembled, featuring tin-plated copper folk terminals 



for stud, crimped, and soldered to AWG stranded copper wire with adhesive "melt-wall" 



shrink tubing heat sealed 



over the crimp connection or an equally approved interconnection. 



10.5.2 Guarantee and Warranty requirements 



The contractor shall issue the water pumping system guarantee certificate for a period of 



two (2) years, under which defects liability conditions shall be applied as required by the 



General Conditions of Contract. 



Further still, as a contract requirement, the contractor shall as well furnish warranty 



certificates for each major component (solar-PV modules, Inverter, Water Pump) obtained 



from the equipment manufacturers. The warranty certificates for solar-PV modules, 



inverters and pumps shall be Twenty-Five (25) years, five (5) years and Two (2) years 



respectively 
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It should be noted that solar-PV modules shall have guaranteed capacity for minimum 25-



years, such that, 10% degradation is expected after 10-years (available power output is 90% 



of rated capacity after 10years) and 20% degradation is expected after 25 years (available 



power output is 80% of rated capacity after 25 years). 



 



10.6 Specifications of Pumps for water abstraction 



10.6.1 Ground Water Pumps 



The borehole pump shall be of solar submersible-multistage-centrifugal type, made up of an 



AC motor constructed from high grade Marine Bronze and 304 Stainless steel or approved 



equivalent metal material. All metal material used for pump construction shall be corrosion 



resistant, permanently lubricated and maintenance free. Please see details in the PV & Pump 



Sizing Report 



For solar systems, a water pump equipped with a variable frequency/speed induction motor 



is highly recommended. 



10.6.2 Motor end 



The motor end of the water pump shall be constructed with the following features: 



• corrosion-resistant, all stainless-steel exterior construction 



• stainless steel splined shaft 



• NEMA mounting dimensions 



• hermetically sealed windings 



• water lubrication 



• pressure equalizing diaphragm 



• Refer to the PV and Pump sizing reports (together with the Design Drawings), attached for 



the respective locations, for details of the submersible pump. 



10.6.3 Pump end 



The Pump end of the water pump shall be constructed with the following features 



• centrifugal multistage direct-coupled pump end 



• non-return valve 



• material: stainless steel (AISI 304), rubber 



• dry running protection (a must) 
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• Able to withstand maximum sand content: 50 g/m3, a higher content will wear the pump 



and reduce its life span considerably 



• Refer to the PV and Pump simulation report for details of the submersible pump. 



• high life expectancy and very low maintenance requirements 



10.7 Grounding and lightning surge protection 



10.7.1 Grounding and bonding 



All the structural components and electrical enclosures shall be bonded together to a 



common earth connection. When connecting dissimilar metals, connectors that are 



approved for the materials involved should be used. (Example: at the aluminium framework 



of the solar array, connectors labelled "AL/CU" are used). 



10.7.2 Earth connection 



An effective discharge path for the surge should be created. One or more 8-foot (2.5m) 



copper-plated ground rods, preferably in moist earth, should be installed. Where the ground 



gets very dry (poorly conductive, #6 (16 sq. mm) or double #8 (10 sq. mm) or larger bare 



copper wire shall be buried in a trench at least 100 feet (30m) long. Connection to one end 



to the array structure and controller should be done or, the ground wire should be cut in 



half and spread in two directions. The figure 3.4 below shows how grounding and lightning 



protection can be implemented on a solar-PV site. 
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10.8.1 Grounding the pump 



The ground wire shall be connected to one of the ground connections in the controller, or 



to the controller enclosure. Grounding helps to prevent shock hazard if there is a fault in the 



motor. 



Additional grounding measures or surge protection devices are recommended under any of 



the following conditions: 



• Isolated location on high ground in a severe lightning area 



• Dry, rocky, or otherwise poorly conductive soil 



• Long wire run (more than 100 feet/ 30m) from the controller to the pump, or from the 



controller to the float switch. 
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 10.8.4 Lightning Protection 



The lightening arrestor and associated equipment supplied for this purpose shall be in 



accordance with the IEC/IEE regulations. The external and the internal protection require a 



good earthing system to evacuate the lightning currents, and equal potentiality within the 



earthing system, both protection system and of the electrical circuits to be protected. 



Lightning arrestors of type Fast response Silicon Oxide Varistor in potted PVC case may as 



appropriate be used or copper arrestor with the copper tape and ground rod are 



recommended for use. 



10.8.5 Surge protection 



For the electrical system has to be implemented by using a single-pole surge arrestor with 



rated line­ neutral operating voltage of 275Vac, voltage protection level at 5kA is 1kV, with 



25ns response time; certified to IEC 61643-1 standard. The surge arrestor system is 



implemented as shown in the diagram in figure 3.5 below in accordance with EDIN VOE 



0675-6:1989 -11, -6/A1:1996-03, and -6/A2 :1996-10 standards. 



10.9 Other Balance of System equipment 



10.9.1 Wellhead assembly for borehole wells 



The well seal is a plate that fits on top of the well casing. It shall be used to provide a seal 



against contamination of the well, and it supports the weight of the in-well assembly. 



Use of metal pipe components above ground, for strength is recommended. A tee and a plug 



shall be used instead of an elbow because the plug allows direct observation of water level 



and flow. It also provides a place to attach a lifting device. 



Figure 5: Well head assembly  



 



10.9.2 Well Probe for dry run protection 



The purpose of the well probe is to sense the loss of water just above the pump, so that the 



pump will shut off and not run dry. Runn ing dry damages the pump. The submersible pump 
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supplied shall be installed with this accessory included. It shall be made from corrosion free 



and algae resistant material. 



 



 



Figure 6: Well Probe for dry run protection 



 



Dry-run protection monitor (optional): Electronic device that provides for monitoring of 



current, voltage and motor temperature using three integrated current transformers. A 



digital display provides current and voltage readings for all three legs and allows the user to 



set up the monitor quickly and easily. Data can be downloaded to a PC. 



The monitor can protect the pump against adverse conditions such as low-yielding wells, 



pump damage, clogging, bound pumps, and power mishaps. It is designed to protect three-



phase motor and pump systems with ratings between 3 and 200 hp with 3 seconds response 



time. An example of such a monitor is the Franklin Electric "SubMonitor ". 



10.9.3 Draw Pipe 



Larger pipe sizes shall be used to reduce friction loss on long horizontal runs.  Larger sizes 



shall be avoided in vertical runs because sand in the water may settle and cause blockage.  



Smaller sizes should not be used because of high friction losses. Plastic pipe is preferred for 



all pumps because the smooth surface of the pipe reduces friction losses and provides a 



cushioning effect. 



10.9.4 Sand Shroud 



This device is used when dirty water conditions are experienced. The sand shroud eliminates 



destructive sand intrusion and is constructed of rugged PVC and Polyethylene for long life. 



10.9.5 Photovoltaic Modules 



The solar modules to be supplied and the overall solar-array installation shall be in 



accordance with the relevant clauses of section 3.1 and 3.2 above. 
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10.9.6 Solar (PV) array disconnect switch 



The PV disconnect switch supplied for use with PV systems shall bear manufacturer's PV 



quality mark, PV GAP, UL, or any other accredited testing laboratory PV Quality mark. The 



fuses shall be appropriately sized (defined as 1.25 x IMAX@ STC] for fault protection, arising 



from the array. 



10.10.3 Power Controller/Regulators 



The power controller or regulator refers to the complete charge/discharge regulator system 



unless specific reference is made to the separate parts. It shall be used for purposes of 



controlling charging arid discharging of Battery. 



Compatibility: The regulator shall be compatible with the batteries offered for optimal 



battery cycling life. The regulator function shall protect the battery from over-charging and 



over-discharging. 



Charge control: The regulator to be supplied shall have the multi-stage (boost/float) method 



of charge control as required for flooded batteries. 



The load-shed settings shall be dependent on the battery type specified, load and system 



design. The Engineer prior to approval shall confirm set points. 



Voltage set-points: The voltage set-points shall be adjustable in the factory before dispatch.  



The voltage set-point adjustment applies particularly to load-shed disconnect, and load-shed 



reconnect set­ points. This is critical to ensure that the 'dual-priority load-shedding and 



subsequent reconnection occurs in the intended manner. Load shedding shall be set at 



maximum battery DOD of 60%. 



Protection: The regulator shall be protected against the following electrical occurrences: 



• Over-voltage conditions if the battery is disconnected, 



• Lightning induced surges, with protection either internal or external. 



• Regulators shall be mechanically robust and corrosion proof. 



• Reverse polarity protection is desirable 



Efficiency and energy consumption: The charge regulator energy efficiency shall be high 



under all operating conditions. The energy loss through the charge regulator from the array 



input to the battery terminals of the regulator rated current shall not exceed 3% of the 



nominal input value during system operation and load shading. 
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10.10 Quality Assurance 



A. The CONTRACTOR shall provide a vertical, high density cross-linked polyethylene tank 



with full drain capability and ability to attach pipe fittings and connections. The flat bottom, 



upright, cylindrical tanks molded in one-piece seamless construction by rotational molding 



furnished under this Section shall be supplied by Poly Processing Company or approved 



equivalent, who has been regularly engage in the design and manufacture of storage tanks 



for over 10 years. 



B. Tanks shall be manufactured from virgin materials. 



C. Tanks shall be manufactured from materials certified BS/European standards for 



chemical /water storage. 
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Parameter
Location: Uganda, Mbale (1° North; 34° East) Water temperature: 25 °C



Required daily output: 40 m³; Sizing for January Dirt loss: 5.0 % Motor cable: 35 m



Pipe type: plastic, drawn/pressed, new: 0.007 mm Static head: 22 m Pipe length: 27 m



Products Quantity Details



PS2-1800 C-SJ5-12 1 pc. Submersible pump system including controller with DataModule, motor and pump end



LC200-Portable Kit 3 pc. 600 Wp; 3 x 1 modules; 15 ° tilted



Motor cable 35 m 4 mm² 3-phase cable for power and 1-phase cable for ground



Pipeline 27 m 45 mm (inner diameter) Pipeline



CONNECTED products 1 set PS Communicator 3G, LC20-12M for PS Communicator application



Accessories 1 set Well Probe V2, Float Switch, SunSwitch, Surge Protector2, Water Level Measurement Solution, 
PV Disconnect 400-50-1-S



Daily output in January 28 m³



Daily values Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Av.



Output [m³]



Energy [kWh] 3.5 3.5 3.2 2.9 2.7 2.6 2.5 2.8 3.2 3.2 3.2 3.4 3.1



Irradiation [kWh/m²] 6.7 6.9 6.3 5.6 5.1 4.8 4.8 5.3 6.1 6.1 6.1 6.6 5.9



Ambient temp. [°C] 23 24 25 23 22 21 21 21 21 22 22 23 22



Hourly values 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00



Output [m³/h]



Energy [kWh] 0 0.12 0.23 0.34 0.40 0.45 0.46 0.44 0.39 0.33 0.22 0.12 0



Irradiation [kWh/m²] 0 0.21 0.42 0.63 0.77 0.88 0.91 0.88 0.77 0.63 0.42 0.21 0



Ambient temp. [°C] 18 18 19 21 23 25 27 28 28 28 28 27 27



SunSwitch setting requirements min. 10 %
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System characteristic



Min. 800 W/m², 20 °C Max./STC*



PV generator Cell temperature [°C] 46 25



Temperature loss [%] 8.8 -



Dirt loss [%] 5.0 -



Pmax [Wp] 416 600



Vmp [V] 101 110



Imp [A] 4.1 5



Voc [V] 124 136



Isc [A] 4.5 6



Pout [W] 416 -



Vout [V] 101 -



Iout [A] 4.1 -



Motor cable Power loss [%] 1.3 2.3 3.3



Pump systems Motor power [W] 32 397 1,495



Motor voltage [V EC] 26 73 120



Motor current [A] 1.2 5.4 13



Motor speed [rpm] 1,640 1,980 3,080



Flow rate [m³/h] 0 3.2 7.4



Efficiency [%] 0 47 57



Pipeline Flow speed [m/s] 0 0.56 1.3



Friction loss [m] 0.001 0.23 1.0



*STC: Standard test conditions for photovoltaic modules, 1000 W/m² solar iradiance, 25 °C cell temperature
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Wiring diagram
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System Layout



1: PS2 Controller



2: Submersible Pump



3: Flow Sleeve



4: Well Probe



5: Cable Splice Kit



6: Grounding Rod



7: Surge Protector*



8: Safety Rope



9: Water Meter



10: Pressure Sensor



11: Float Switch



12: Sun Switch



13: PV Disconnect



14: Lightning Surge Protector



15: PV Generator



*It is recommended to install a Surge Protector at each 
controller sensor input.
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Sizing Layout



H (Static head): Vertical height from the dynamic water level to the highest point of delivery.



B (Drawdown): Lowering of water level depending on flow rate and recovery rate of the well.



D (Pipeline inner diameter)  



L (Pipe length): Entire pipeline from the pump outlet to the point of delivery. Ellbows and armatures must be added as an 
equivalent length of pipeline.



M (Motor cable): The cable between controller and pump unit.



T (Tilt angle): Angle of the PV generator surface from the horizontal plane.
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Head max. 70 m
Flow rate max. 7.6 m³/h



Controller PS2-1800
▪   Controlling and monitoring
▪   Control inputs for dry running protection, remote control etc.
▪   Protected against reverse polarity, overload and overtemperature
▪   Integrated MPPT (Maximum Power Point Tracking)
▪   Battery operation: Integrated low voltage disconnect
▪   Integrated Sun Sensor



Power max. 1.8 kW
Input voltage max. 200 V
Optimum Vmp** > 102 V
Motor current max. 14 A
Efficiency max. 98 %
Ambient temp. -40...50 °C
Enclosure class IP68



Motor ECDRIVE 1200-C / ECDRIVE 1800-C
▪   Maintenance-free brushless DC motor
▪   Water filled
▪   Premium materials, stainless steel: AISI 304/316
▪   No electronics in the motor
Rated power 1.7 kW
Efficiency max. 92 %
Motor speed 900...3,300 rpm
Insulation class F
Enclosure class IP68
Submersion max. 150 m



Pump End PE C-SJ5-12
▪   Non-return valve
▪   Premium materials, stainless steel: AISI 304
▪   Centrifugal pump
Efficiency max. 65 %



Standards
2006/42/EC, 2004/108/EC, 2006/95/EC



IEC/EN 61702:1995, IEC/EN 62253 Ed.1



The logos shown reflect the approvals that have been granted for this product family.  Products are ordered and supplied with the approvals specific to the market 
requirements.



Pump Unit PU1800 C-SJ5-12 (Motor, Pump End)
Borehole diameter min. 4,0 in
Water temperature max. 50 °C



Technical Data



System Overview



**Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature
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Solar Submersible Pump System for 4" wells



PS2-1800 C-SJ5-12











H1 =
H2 =
W1 =
W2 =
W3 =
D1 =



352 mm
333 mm
207 mm
170 mm
164 mm
124 mm



Controller



A =
B =
C =
D =
E =
S =



611 mm
185 mm
426 mm
96 mm
98 mm
1.5 in



Pump Unit



Net weight



Controller 6.0 kg



Pump Unit 14 kg



Motor 7.0 kg



Pump End 6.5 kg



*Vmp: MPP-voltage under Standard Test Conditions (STC): 1000 W/m² solar irradiance, 25 °C cell temperature



Dimensions and Weights



Pump Chart Vmp* > 102 V
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Solar Submersible Pump System for 4" wells



PS2-1800 C-SJ5-12
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PS Communicator 3G 
Communication device for remote monitoring and management of 
LORENTZ Pump Systems 
 



ORDER INFORMATION 



• Item no.: 19-000297 product name: PS Communicator 3G without battery 



FEATURES 
• Self-contained controller and 2G/3G cellular terminal 
• Automatically pairs with up to eight LORENTZ PS2 or PSk2 



controllers within Bluetooth range 
• Connects to each controller in turn and sends current 



running data and status via mobile Internet to a central  
LORENTZ server 



• All data is encrypted and secure 
• Only for use in combination with LORENTZ pumpMANAGER 



cloud based service, which provides: 
 Remote monitoring configuration and management 



of LORENTZ pumps 
 Active reporting of any alerts or problems 
 Ability to switch on, switch off, monitor external 



sensors and control pump speed remotely 
 Inclusive monthly fee for cellular data access, 



application updates and web service 
 



PRODUCT CONTENT 
The required battery and PV module must be ordered 
separately. Locally purchased parts must meet the 
following characteristics.  
 
Battery: 
• Sealed 12V AGM lead acid battery 
• Min. capacity: 5Ah 
• Max. dimensions (LxWxH): 151 x 70 x 100 mm 



 
PV module: 
• Max. Voc: 40 V 
• Max. ISC: 2.5 A 
Accurate local irradiation measurement only with 
LORENTZ module LC20-12M. 



 



TECHNICAL DATA 
• Global SIM card preinstalled 
• Enclosure class: IP54 
• Ambient temperature: -15 to 50°C 
• Bluetooth standard: class 1 
• 2G/3G Terminal with R&TTE, GCF, CE, FCC, PTCRB, 



IC, UL and AT&T approvals 
• Manual with further information is available on 



LORENTZ PartnerNet 
• Meets the requirements for CE 



 



DIMENSION/WEIGHT 



• Packing dimensions: 270 x 250 x 230 mm 
        10.6 x 9.8 x 9.1 in 



• Weight:          2.8  kg / 6.2 lbs 
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LC20-12M for  
PS Communicator application 
PV module LC20-12M, pre-wired, with fixture, for power supply and 



irradiation measurement of the PS Communicator 
 



ORDER INFORMATION 



 Item no.: 23-000255 product name: LC20-12M, PV-Module, Pre-wired, with Fixture 



can be ordered in connection with PS Communicator only 



FEATURES 



 Only for use in combination with PS Communicator: 
 Reliable battery charging 
 Accurate irradiation measurement 



 Sturdy, clear-anodized aluminum frame 



 Pre-wired cable for easy installation 



 Fixture device included 



 
TECHNICAL DATA 



Peak Power 20 Wp 



Max. power current 1.2 A 



Max. power voltage 17.2 V 



Short circuit current 1.3 A 



Open circuit voltage 21.6 V 
 



 Meets the requirements for IEC and CE 
 



DIMENSION/WEIGHT 



 Packaging dimensions: 750 x 310 x 40 mm 



    29.5 x 12.2 x 1.6 in 



 Total weight:   3.5 kg / 7.7 lbs 





http://www.lorentz.de/








BERNT LORENTZ GmbH  
Siebenstuecken 24, 24558 Henstedt-Ulzburg, Germany 
Tel +49 (0)4193 8806-700, www.lorentz.de 
 
All specifications and information are given with good intent, errors are possible and products may be subject to change without notice. 
Pictures may differ from actual products depending on local market requirements and regulations. 



V1
81



10
7 



Well Probe V2 
Mechanical float switch for dry run protection of LORENTZ solar pumps 



The well probe provides a reliable method of run dry protection for LORENTZ pumps. The well probe 
detects that water is present within a well, tank or other water source. The well probe is typically 
attached to the riser pipe above the pump and connected to the controller. When the well probe 
becomes dry (water level is below the probe) the pump switches off to avoid dry running. 



Order Information 



Item no.: 19-000005 Product name: Well probe sensor V2 



Features 



 Reliable dry run protection
 Simple to install using 3 cable ties
 Improved tolerance to dirt
 Splicing kit and cable ties for fixing are included



Technical Data 



 Max. operating temperature 55°C
 Enclosure class: IP68
 Submersion depth: max 50 m (164 ft)
 Cable length: 1.5 m
 Wire size: 2 x 0.50 mm² or AWG 20, waterproofed
 Must be mounted in a vertical position
 Meets the requirements for CE



Dimensions / Weight 



 Packaging dimensions:  255 x 170 x 40 mm
10.0 x 6.7 x 1.6 in 



 Total weight: 0.1 kg / 0.2 lbs 
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Float Switch 
Mechanically Activated Device for Water Level Detection in Applications 



with LORENTZ Solar Pump Systems 



The switch can be used to detect the water level within a tank. When the water level in the tank 



reaches the maximum, the LORENTZ Controller will stop the pump and indicates Tank Full LED.  



ORDER INFORMATION 



• Item no.: 19-000030 product name: Float Switch 



FEATURES 



• N.O. (normally open) and N.C. (normally closed) function 



• Reliable water level detection 



• Simple to install 



• Trouble free operation 



• Not sensitive to rotation 



• Corrosion-free 



 



TECHNICAL DATA 



• Operating temperature: -10°C to 55°C 



• Storage temperature: : -10°C to 55°C 



• Enclosure class: IP68 



• Cable length: 3m, waterproof 



• Wire size: 3x 1.0mm² or AWG 18 



• Meets the requirements for CE 



 



DIMENSION/WEIGHT 



• Packaging dimensions: 230 x 160 x 55 mm 



9.1 x 6.3 x 2.2 in 



• Total weight:   0.8 kg / 1.8 lbs 
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SunSwitch 
Automatic Solar Level Switching Device 



The SunSwitch can be used for any application where you need to switch depending on the solar 



intensity. It is an autonomous working unit that supplies itself with power from the PV-module on its 



rear side.  



ORDER INFORMATION 



• Item no.: 19-000050 product name: SUN SWITCH Light-Sensor 



FEATURES 



• Trouble free operation 



• Pump will only run when minimum flow rates or 



pressure levels can be achieved which are required 



by certain applications 



• Reduced wear on the pump and motor since the 



pump only starts when it will continue to run 



TECHNICAL DATA 



• Contact rating: 



▪ Max. voltage 250 VAC / 220 VDC 



▪ Max. current 2A 



▪ Max. power 60 W / 62.5 VA 



• Enclosure class: IP54 



• Cable length: 4 m 



• Wire size: 3x 1.0mm² or AWG 18, waterproofed 



• Mounted close to the solar array 



• Manual with further information 



is available in PartnerNet 



• Meets the requirements for CE 



DIMENSION/WEIGHT 



• Packaging dimensions: 230 x 115 x 90 mm 



9.1 x 4.5 x 3.5 in 



• Total weight:   1.2 kg / 0.6 lbs 
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Surge Protector2 
Device to Protect LORENTZ Pump Accessories from Voltage Spikes 



 
ORDER INFORMATION 



• Item no.: 19-005210 product name: Surge Protector2 



 
FEATURES/COMPATIBILITY 



• Reliable surge protection device for any switched, pulse or  
analogue (4-20 mA) inputs sensors including: 



o Well Probe Sensor 19-000000 
o Water Sensor 19-000001 
o Float Switch 19-000030 
o Pressure Switch 19-000310 
o Liquid Level (all types, e.g. 19-005040) 
o Liquid Pressure Sensor (all types, e.g. 19-004460)  
o Water Meter (all types, e.g. 19-002160) 
o Sun Switch (19-000050) 



• The device must be installed inside the PS2 or PSk2 controller. 



 
TECHNICAL DATA  



• Max. voltage: 30 V DC 
• Max current 8/20µs: 500 A 
• Enclosure class: IP20 
• Ambient temperature: max. 80°C (176°F) 
• Wire size: 2 x 1.5mm² (AWG 16) 
• Meets the requirements for CE 



 



 
DIMENSION/WEIGHT 



• Packing dimensions: 56 x 26 x 120 mm 
2.2 x 1.02 x 0.47 in 



• Total weight   0.1 kg / 0.2 lbs 
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Water Level Measurement Solution
Features



	½ Measures water levels in tank, well 
or other water source



	½ Provides pump run dry run 
protection 



	½ Absolute pressure sensor - 
complete with plug in barometer



	½ Control of pump based on sensor 
data



	½ Very simple configuration and high 
customer value



	½ Real time and historic level data 
is viewed locally via LORENTZ 
CONNECTED apps (PumpScanner 
or Assistant or remotely via 
LORENTZ Global



Compatibility



	½ for use with LORENTZ PS2 
controllers and LORENTZ PSk3 
controllers



The LORENTZ Water Level 
Measurement Solution (WLMS) 
accurately measures water levels 
in boreholes and tanks. WLMS is a 
combination of pressure sensor and 
plug in barometer to provide water 
level measurement for PS2 and PSk3 
systems. Used in conjunction with 
inbuilt software WLMS allows you to 
record and monitor water levels in 
your tank and control your system 
based on these levels.



The sealed sensor comes with a plug-
in barometer placed in the controller 
and measures the pressure based on 
the difference between the submersed 
sensor and the barometer.



This solution allows control of the 
pump based on the water level in the 
source or tank. It delivers not only 
information about the current water 
level but also about trends related to 
water usage. Predicting and planning 
for low water levels is possible with 
this solution.



The WLMS can also provide dry 
run protection for the pump and 
is a very good alternative to a well 
probe in any water source that is 
prone to calcium scaling, snails, 
algae or other contaminants that can 
effect operation of mechanical float 
switches.



Technical Data



Sensor type absolute pressure sensor



Enclosure class IP68



Sensor housing high tech polymer



Measuring range 25 m / 82 ft water level



Accuracy +/- 0.35 m / 1.15 ft



Diaphragm material stainless steel AISI316L



O-ring material FKM



Overpressure max 75m / 246 ft water column



Min shut off level 0.5 m / 1.6 ft



Output signal 4-20mA



Power supply 12-28V DC



Cable jacket PVC



Cable length 35 m / 114.8 ft



Application temperature -10 to 80° C / 14 to 176° F



Meets the requirements for CE
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Water Level Measurement Solution WLMS Ordering Information



Order information



Item number Description



19-005347
Water Level Measurement Solution, 
measurement range 25 m / 82 ft
cable length 35 m / 115 ft



Dimensions



Packing Dimensions Weight
225 x 205 x 70 mm / 8.9 x 8 x 2.8 in 1.5 kg / 3.3 lbs



Shipping Items



Sensor with 35m (115 ft) cable on a cable drum



Plug-in barometer



Balancing valve



Splice kit
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PV Disconnect 400-50-1-S



Description



The LORENTZ PV Disconnect 400-
50-1-S is a PV connection box with 
an integrated DC disconnect switch 
and equipped with a Surge Protection 
Device (SPD), for use with LORENTZ 
PS2 pump systems.



The SPD will provide an increased 
level of protection from electrical 
surges (for example caused by indirect 
lightning strikes). For operation it 
requires a reliable ground connection.



The product can connect one (1) string 
of PV Modules through the enclosed 
DC disconnect switch safely to a solar 
pump system.



Designed to be installed between the 
solar generator and the controller 
meeting the electrical requirements of 
the connected devices. 



Technical Data 



Product name PV Disconnect 400-50-1-S
Built-in protection Surge protection device (SPD)
Ambient temperature -30 °C to 50 °C [-22 °F  to 120 °F]
Max. Voltage 400 V DC
Max. current per string 50 A
Max. total current 50 A
Max. no. of strings 1
Input cable size 2.5 - 4 mm² / AWG 14 - 12
Output cable size 4 -10 mm²   / AWG 12 - 8
Ground cable size ≥ 6 mm²      / AWG 10
PG glands (input) 2 x M16
PG glands (output) 2 x PG-11
PG gland GND 1 x M16
Enclosure class IP 68
Housing material Polycarbonate
Approvals and standards EN 60204-1 / EN 60947-3



Features



	½ DC rated disconnect to provide 
safe isolation of the system



	½ Built-in Surge Protection Device 
(SPD) 



	½ Robust weatherproof housing 
designed to make installation 
simple



	½ Lockable to secure the system 
during maintenance (power locked 
off)



	½ Internal touch protection with 
screws



	½ Required for a professional 
installation of solar pumping 
systems



Order and Packaging information 
 
Item number 19-001950
Product name PV Disconnect 400-50-1-S
Packed gross weight 2.3 kg [5.0 lbs]
Packed volume 0.0125 m3 [0.44 ft3]
Packaging dimensions  
[LxWxH] 



250 x 250 x 200 mm [9.8 x 9.8 x 7.8 in]



PV Disconnect 400-50-1-S



Compatibility



	½ For use with LORENTZ PS2 
controllers [PS2-150 to PS2-4000].



Product dimensions and 
weight



Dimensions 
[LxWxH]



218 x 139 x 197 mm
[8.6 x 5.4 x 7.8 in]



Net Weight 1.7 kg [3.7 lbs]



Mounting options



	½ Wall mount using 4 holes with 
weather protection.



	½ Designed for optional pole 
mounting. Mounting points are 
pre-marked inside the housing.



Mounting hole distances  
[WxH, Hole diameter]



160 x 150, Ø6 mm  
[6.3 x 5.9, Ø0.236 in]



Connection Box with DC Disconnect Switch and Surge Protection Device Connection Box with DC Disconnect Switch and Surge Protection Device



V220802
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All specifi cations and information are given with good intent, errors are possible and products may be subject to change without notice. 
Pictures may diff er from actual products depending on local market requirements and regulations.
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LC200-Portable 
Folding PV-module kit 200Wp for PS2-100



Features



	� Kit including 2 x sets of 2 x 50W hinged PV 
modules (master and slave)



	� Master and slave module sets fold for transport 
and include a carry handle



	� Master set (100W) has a mounting point 
and connections for PS2-100 controller and 
connection to slave unit. Slave unit has cable to 
connect to master unit.



	� Folding legs allow the modules to be used  
directly on the ground



	� Bypass diodes included to prevent overheating 
(hot spot effect) and to minimise power loss by 
shading



	� Manufactured in ISO 9001:2000-certified 
factory



Specifications



Electrical Data (per kit)



Peak power	 Pmax	 [Wp]	 200



Tolerance			   [%]	 +5/-5



Max. power current	 Imp	 [A]	 5.46



Max. power voltage	 Vmp	 [V]	 36.66



Short circuit current	 Isc	 [A]	 5.88



Open circuit voltage	 Voc	 [V]	 45.22



Temperature co-efficient for Pmax		  [%/°C]	 -0.42



Temperature co-efficient for Voc		  [%/°C]	 -0.33



Temperature co-efficient for Isc		  [%/°C]	 0.04



Max. system voltage		  [VDC]	 1,000



All technical data at standard test condition: 
AM = 1.5, E = 1,000 W/m², cell temperature: 25 °C



Warranty



	� Warranty: 2 years



	� Performance guarantee: 
up to 10 years (90% power output) 
up to 20 years (80% power output)



Details according to warranty 
issued by LORENTZ
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Standards



LC200-portable is certified by TUV NORD 
to IEC 61215 and 61730 and meets the 
requirements for CE.



Order details



Item number 23-000600 
Packaged 32 kits per palletized box
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Tel. +49 (0) 4193 8806 - 700, www.lorentz.de  



All specifi cations and information are given with good intent, errors are possible and products may be subject to change without notice. 
Pictures may diff er from actual products depending on local market requirements and regulations.
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Physical Specifications mm



Weight (per set)	 [kg]	 8.2



Weight (per kit)	 [kg]	 16.4



Dimension per set (open)	 [mm]	 1,330 × 535 × 30



Dimension per set (closed)	 [mm]	 665 x 535 x 60



Connectors		  XT60 for PS2-100



Front side view



Rear side view of 
master



Rear side view of 
slave



Folding legs



PS2-100 mounting  holes, 
allows modules to be 
folded with the controller 
attached 
(Controller not included)



Plug connection
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ENGINEER'S ESTIMATE, JULY 2019	




Summary



				Community Tap stand (CTS) Project to be constructed in Jabusiba Community Butaleja   District

				NOTE: 
1. GOAL shall be constructing 2No Community Tap Stands, (CTS) in Butaleja District - Eastern Uganda.  These are conversions (Already existing handpumps that shall be motorised).  
2. This unpriced Bill of Quantities is for One CTS only
3. The currency shall be in Uganda Shillings (UGX)

				 GRAND SUMMARY 

				ITEM NO.		DESCRIPTION		AMOUNT (UGX)





				1		BOREHOLE AND PUMP HOUSE		- 0



				2		RESERVOIR/TANK		- 0



				3		ELECTROMECHANICAL		- 0



				4		DISTRIBUTION 		- 0













						SUB-TOTAL 1		- 0



						ADD  18% VAT		- 0





						GRAND TOTAL		- 0
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Borehole and Pump House



				Community Tap stand(CTS) Project to be constructed in Jabusiba Community in Butaleja  District.



						BILL NO. 1 BOREHOLE AND PUMP HOUSE

				ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

						BOREHOLES AND PUMP HOUSE



						Galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes:  (Transmission line and Wash out)



				1.1.1		50mm(2") ND Transmision line		m		10				- 0



				1.1.2		50mm(2") ND for Pump wash out		m		3				- 0



				1.1.3		GMS double socketed long radius 90 degrees bends to BS 3601 of  50mm(2") ND		nr		1				- 0



				1.1.4		GMS socketed bends 45 degrees 50(2")mm ND		nr		1				- 0



				1.1.5		Double socketed brasss gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr		2				- 0



				1.1.6		Socketed GMS Non-Return Valve to ISO 2441 to PN 10 for ND 50mm(2")		nr		1				- 0



				1.1.7		Socketed Pressure Gauge N30 Series for ND 25mm(1")		nr		1				- 0



				1.1.8		Socketed Air valve ND 25mm(1")		nr		1				- 0



				1.1.9		GMS  Equal Tee ND 50x50x50mm (2x2x2")		nr		1				- 0



				1.1.10		GMS Reducing Tee ND 50X50X25mm(2x2x1")		nr		2				- 0



				1.1.11		GMS Reducing Socket ND50x40mm(2X1½")		nr		1				- 0



				1.1.12		GMS ND 5Omm(2") Nipple		nr		6				- 0



				1.1.13		GMS ND 40mm(1½") Nipple		nr		1				- 0



				1.1.14		GMS ND 25mm(1") Nipple		nr		1				- 0



				1.1.15		GMS ND50mm(2") socketed union		nr		1				- 0



				1.1.16		GMS ND 50mm(2") Elbow		nr		2				- 0



				1.1.17		GMS ND 50mm(2") Soceket		nr		3				- 0



				1.1.18		Supply,Install and do Welding of the third plate as well cover for the borehole and all its accessories for the purpose of securing the pump and all installations in the well (the client has the third plate)		nr		1				- 0

						BUILDING WORKS

				1.1.19		Construct a chain linked fence; 100x100mm Concrete post of C25 concrete and wire galvanised wire chain link fence of gauge 10 to BS 1722, with triple row of galvanised barbed wire gauge 10 on top, anchored into blockwork dwarf wall as per drawings number 2(Page 2 of 2), height 2.075m.		M		38				- 0



						Construct hollow bricks to close off the open area on the tower, as per attached drawings		m²		21.9				- 0



				1.1.20		Supply and fix gate to BS 3470, painted to
Engineer's approval, of 2X2.075M as per attached  detailed drawing number 2 (Page 2 of 2),  Mild steel plates - 23 of 1mm welded over the existing Pump House door and Provide heavy duty pud lock(Mindy Guard-Medium Size 50mm) for the gate		Item		1				- 0



				1.1.21		Provide and lay machine crushed stone aggregate of size 25mm, at the entrance of the pump house done to specifications and satisifaction of the Engineer  		m²		2.47				- 0

				1.1.22		Plant paspalum grass in the compound of pump house/intake and provide watering during time of construction. See  detailed drawings number 2( page 1 of 2)		m²		24.39				- 0





						TOTAL TO GRAND SUMMARY								- 0
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Reservoir

		Community Tap stand(CTS) Project to be constructed in Jabusiba Community in Butaleja District



				BILL NO.2  8000LITRES RESERVOIR/PLASTIC TANKS

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)



		2		Element NO.1: Substructure

		2.1		Site Preparation

		2.1.1		Excavate over site to reduced levels commencing from stripped site level		m²		36.00				- 0

		2.1.2		Dig out any existing termite mount, destory queen and apply approved anti-termite spray to the entire site		m²		81.00				- 0

		2.1.3		Anti- termite treatment to sides and bottoms of foundation		m²		28.00				- 0

		2.1.4		Ditto but stripped surfaces of the ground		m²		7.84				- 0

		2.1.5		Ditto but blinded surface of hardcore		m²		7.84				- 0

		2.2		Trees								- 0

		2.2.1		Cut and dispose of trees of the following girth; include removal of stump								- 0

		2.2.2		Girth 500mm - 1000mm (0.5m-1m)		nr		1.00				- 0

		2.2.3		Girth 1000mm - 2000mm(1m-2m)		nr		1.00				- 0

		2.3		Stumps								- 0

		2.3.1		Remove and dispose of stumps of the following diameter; include for grabbing up the roots and backfilling the hole left with top soil								- 0

		2.3.2		Diameter 150mm - 500mm		nr		1.00				- 0

		2.3.3		Diameter 500mm - 1m		nr		1.00				- 0

		2.4		Earthworks and Excavation								- 0

		2.4.1		Excavate foundation trench not exceeding 1.5m deep commencing from reduced level		m³		7.50				- 0

		2.4.2		Ditto but column bases		m³		6.00				- 0

		2.4.3		Extra over excavations: breaking up rock met with in excavations		m³		0.80				- 0

		2.5		Disposal of excavated materials								- 0

		2.5.1		Return, fill in and ram selected excavated material around the foundation around foundations and walling; placed in 200mm layers, watered and compacted to 95% MDD		m³		8.50				- 0

		2.5.2		Load, wheel and evenly spread out surplus soil on site		m³		5.80				- 0

		2.6		Fillings								- 0

		2.6.1		125mm murram filling: well watered and compacted to 95% MDD 95%: to make up levels under floor bed		m²		6.60				- 0

		2.6.2		150mm Hardcore bed:  in broken stone  well compacted, consolidated and blinded with and including 20mmlayer of lake/river sand well watered ready to receive concrete		m²		6.60				- 0

		2.6.3		Ditto: Under splash aprons		m²		4.00				- 0



		2.7		Concrete works								- 0

		2.7.1		Mass concrete mix 1:4:8/38mm aggregate; 50mm thick blinding to foundations		m²		27.25				- 0

		2.7.2		Mass concrete mix 1:3:6/20mm aggregate, in foundation trenches		m³		2.11				- 0

		2.7.3		Reinforced  concrete in mix 1:1.5:3/20mm aggregate vibrated in 								- 0

		2.7.4		Column and Column Base [Plinth Structure]		m³		2.25				- 0

		2.7.5		Ditto but to Bracing ground beam		m³		1.39				- 0

		2.7.6		Reinforced concrete in mix 1:3:6/20mm aggregate vibrated in 100mm thick ground floor		m²		10.87				- 0

		2.8		Sawn Form work								- 0

		2.8.1		Ditto  Slab		m²		10.87				- 0

				ditto to ground beam		m²		31.27				- 0

		2.9		Reinforcement								- 0

		2.9.1		Mild steel bar reinforcement to BS 4483								- 0

		2.9.2		Mesh A98 in  floor slab weighing 1.58kg/m²		m²		7.84				- 0

		2.9.3		8mm bars(shear reinforcement to column)		Kg		48.00				- 0

		2.9.4		8mm bar as a chair/spacer for the column base		Kg		2.00				- 0

		2.10		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and chair/ spacer blocks								- 0

		2.10.1		16mm bars		Kg		170.00				- 0

		2.11		Sawn Form work								- 0

		2.11.1		Ditto but Columns		m²		12.00				- 0

		2.12		Foundation/Plinth Walls								- 0

		2.12.1		Hard burnt clay bricks to BS 3921(3.5N/mm² compressive strength) bedded and jointed in cement and sand(1:3) mortar 								- 0

		2.12.2		230mm wall		m²		16.80				- 0

		2.13		Damp Proof Membrane								- 0

		2.13.1		1000 Gauge polythene sheet damp proof membrane in one layer with 300mm end laps: laid on blinded hardcore		m²		6.60				- 0

		2.13.2		Horizontal  Damp Proof Course(DPC) and Ant Proof Course(APC): hessian based bitumen felt: lapped 150mm on ends laid on cement and sand (1:3) mortar bed. APC average thickness of 25mm								- 0

		2.13.3		 230mm wide: APC laid along the main layout of wall		m		11.20				- 0

		2.13.4		DPC		roll 		2.00				- 0

		2.14		Plinth wall finishes								- 0

		2.14.1		15mm cement and sand(1:3) render: steel trowelled smooth		m²		18.23				- 0

		2.14.2		Prepare and apply three coats bituminous or other approved water resistant paint to: rendered plinth wall		m²		18.23				- 0

		2.15		Element NO.2: Building Frame[Super structure]								- 0

		2.15.1		Reinforced in-situ concrete mix 1:1.5:3/14-20mm aggregate (machine crush-aggregate) in								- 0

		2.15.2		Columns		m³		2.05				- 0

		2.15.3		Ring beams		m³		2.50				- 0

		2.15.4		Slab but concrete mix 1:2:4/14-20mm aggregate		m³		1.78				- 0

		2.16		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and spacer blocks								- 0

		2.16.1		16mm bars for columns and ring beam		Kg		367.90				- 0

		2.16.2		8mm bars(shear reinforcement to column and beams)		Kg		257.25				- 0

		2.16.3		10mm bars for slabs		Kg		74.55				- 0

		2.17		Sundries								- 0

		2.17.1		Binding wires(2mm diameter)		roll 		1.00				- 0

		2.17.2		Assorted Nails		Kg		15.00				- 0

		2.18		Sawn Form work to:								- 0

		2.18.1		Sides and soffites: Beam		m²		95.76				- 0

		2.18.2		Vertical sides: Column		m²		88.32				- 0

		2.18.3		Soffites: Slab		m²		9.18				- 0

		2.19		Element NO.3: Walls								- 0

		2.19.1		Provide Eucalyptus poles (75mm[3"] to 100mm[4"]) in size and length between 15 to 20feet) @) as a temporary structure for scaffolding		No.		10.00				- 0



		2.19.2		Hard burnt clay bricks to BS 3921(3.5N/mm² compressive strength) bedded and jointed in cement and sand(1:3) mortar 								- 0

		2.19.3		230mm Wall		m²		17.00				- 0

		2.19.4		Square Hollow Section mild steel SHS MS 30x20x2mm, primed with one coat of red oxide primer before fixing: complete with lugs  built into wall, see drawings. Spacing of 200mm c/c including cutting and welding, 		m		36.00				- 0

		2.19.5		Concrete: Mass concrete of mix 1:2:4/20mm aggregate; 75mm  cast on wall ready to receive  RHS MS 30x20x2mm		m³		0.07				- 0

		2.20		Wall finishes								- 0

		2.20.1		Internal Wall								- 0

		2.20.2		Cement/lime putty/sand(1:2:9)								- 0

		2.20.3		15mm Plaster to wall: Walls and concrete surfaces: Steel trowelled smooth		m²		20.14				- 0

		2.20.4		Prepare surfaces: apply three coats vinyl silk soft white emulsion paint: on steel trowelled plaster: to								- 0

		2.20.5		Walls and concrete surfaces internally		m²		17.00				- 0

		2.20.6		External Walls								- 0

		2.20.7		12mm cement and sand(1:4) wall rendering in two coats steel trowelled hard and smooth on wall externally		m²		20.14				- 0

		2.20.8		Provide rough cast to external wall. See drawings; cement and sand (1:3)		m²		17.00				- 0

		2.20.9		Prepare and apply three coats of plastic emulsion paint on rough cast  walls externallly		m²		17.00				- 0

		2.20.10		Ditto but  on steel tube grills of 30x20x2mm RHS MS		m²		62.50				- 0

		2.20.11		supply and fix on the wall inside the pump house a lockable cage measuring (1m x0.5m) as housing for the PV Disconnect and Charge Controller for the PV generator		Item		1.00				- 0

		2.21		Floor Finishes								- 0

		2.21.1		25mm cement and sand (1:4) screed finished smooth		m²		7.82				- 0

		2.21.2		20x100 mm skirting with rounded top edge and coved at the jucntions with floor screed(mix of 1:3)		m		12.18				- 0

		2.21.3		Prepare and apply three coats of gloss paint on skirting 100-200mm girth		m		10.28				- 0

		2.22		Splash Apron								- 0

		2.22.1		600mmx75mm thick concrete of mix 1:3:6/25mm aggregate with all the necessary brick work and formwork. See drawings		m²		7.44				- 0

		2.23		Door								- 0

		2.23.1		Purpose made doors to the Enginer's Details. See detailed  in drawings 1(Page 10 of 11).  Primed with red oxide paint before delivery to site, painted blue on site complete with and including all the necessary hinges, metallic spikes, lugs and locking devices. Provide a heavy duty pud lock (Mindy Guard-Medium Size 50mm) for the door.		Item		1.00				- 0

		2.24		Solar Mounting Structure								- 0

		2.24.1		Solar Array mounting frame for 4 no. Solar panels each measuring 1956x992mm, to be fabricated using galvanised rust-free/resistant steel metal supported by galvanised steel pipes/angle sections mounted onto a reinforced concrete tower constructed to specifications. Special bolts and nuts with arren-keys shall be supplied for fastening modules, enhanced for theft-proof and spot welded, Ref to drawing nos: GKA [- -]12, RCT-GKA [- -]03 & 04, RCT-GKA [- -]01 & 02 and RCT-GKA [- -] 05) attached.		Item		1.00				- 0

		2.24.2		Solar Array mounting frame for 10no. Solar panels each measuring 1956x992mm, to be fabricated using galvanised rust-free/resistant steel metal supported by galvanised steel pipes/angle sections onto a reinforced concrete base constructed to specifications. Special bolts and nuts with arren-keys shall be supplied for fastening modules, enhanced for theft-proof and spot welded, Ref drawing attached.		Item		1.00				Rate only

		2.25		Water Tank and  Plumbing System

		2.25.1		Supply and Install Gentex tank  of 8000litres plastic tank  with a 0.35m steel wide access man way, ball float valve, fixed inlet (50mm diam), outlet (50mm diam ), overflow and washout (50mm dia)GMS pipes connection complete with internal pipe work and fittings, bracings as detailed in the drawings  number 1(Page 3 of 11)		Item		1.00				- 0

		2.25.2		Supply and fix iron sheet gauge 28 prepainted on the four vertical sides of the tank to protect the tank from sun radiation		m²		29.84				- 0

		2.25.3		Using  self-tapping screws of size 8" and its bits and socket, and hand drill, fix the iron sheet on all the four vertical sides of the tank. No iron sheet should be fix with binding wires. Fixing will only be done using self-tapping screws.		m²		29.84				- 0

				Supply of foldable access ladders								- 0

				Stainless steel - Material: 304 Stainless Steel or 316 Stainless Steel - width 500mm and height 4000mm		No		1.0				- 0

		2.26		Supply and fix galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes

		2.26.1		50mm ND drop down pipe		m		7				- 0

		2.26.2		GMS double socketed long radius 90 degrees bends to BS 3601, flanges to ISO 2441 of ND 50mm(2")		nr.		2				- 0

		2.26.3		All socketed gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr.		1				- 0

		2.26.4		Socketed nipples ND 50mm(2")		nr.		2				- 0

		2.26.5		Socketed connecting Union/ connector ND50mm(2")		nr.		2				- 0



		2.26.6		HDPE PN6 ND 50mm(2") male adapter		nr.		1				- 0



				TOTAL TO GRAND SUMMARY								- 0



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Electro-Mechananical

		Community Tap stand(CTS) Project to be constructed in Jabusiba Community in Butaleja  District

				BILL NO.3  ELECTROMECHANICAL

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				ELECTRO-MECHANICAL WORKS



				Submersible pump

				NB. 1. Contractors are to quote for Lorentz pump of PS2-1800-C-SJ5-12 series of Max flow rate of 7.6m3/hr and Max.head; total head (H) of 70m; with Controller PS-1800, Max.Power of 1.8KW. During construction. A Pump and PV sizing shall be done and PS2-1800C-SJ5-12 pump that shall be selected for a particular site, shall not exceed the characteristic(Flow rate and Head) mentioned.

2. Further, Contractors are also to quote for Lorentz PV panels of Peak Power (P max) of 200Wp, OR Soleil Power Solar Panels of similar wattage. Maximum number of Solar Panels to be used per site will be 4.

3. The well casing, internal is 5 inches

		3.1.1		Lorentz pump as  PS2-1800-C-SJ5-12 series  Pumpset Q = 7.6m3/hr(Max.), H = 70m(Max.) total head, with controller    PS-1800, Max. power of 1.8KW with a high efficiency EC Drive Brushless Motor; Model Lorentz ECDRIVE 1800-HRE, rated Power 1.8kw and Motor cable of 6mm2 for 40m. (Please check Page 18-19 of 31 of the combined drawings)		nr		1				- 0

				ELECTRICAL WORKS



				Solar PV System 

		3.1.2		1.Lorentz PV as LC200-Portable Kit, Polycrystalline or monocrystalline solar panels,  @200Wp, 8.84Imp, 37.3 Vmp, See details in PV and Pump Sizing Report attached OR

2. Soleil power solar panels monocrystalline or Polycrystalline of Module of similar wattage. See  details  in attached sheets of typical soleil power solar panel  data sheets together with the drawings		nr		4				- 0



		3.1.3		PV Disconnect 440 - 40- 1 box connection with DC Disconnect Switch and Lightning surge protection with maximum voltage of 440V and maximum current of 40A, See details in PV and Pump Sizing report				1				- 0



		3.1.4		Surge protectors2 (See details in PV & Pump sizing report attached)		nr		1				- 0

												- 0

		3.1.5		Supply and fix a 3G PS-Communicator  compartible with PS2 Pumps				1				- 0

												- 0

				Float switch (See details in PV & Pump sizing report attached)		nr.		1				- 0

												- 0

		3.1.6		Well Probe V2 ( see details in PV & Pump Sizing  report attached)		nr		1				- 0

												- 0

		3.1.7		Assortment of electrical cables, interconnects, concrete nails & Screws and accessories for complete system wiring, including where necessary, underground cables, wired in full conduit technique; supplied and installed to specifications.		sum		1				- 0

												- 0

		3.1.8		Weld to permanent lock of 30x20x2mm angle bars for 8000mm total length as per attached drawings and instruction by GOAL Engineer. The weld shall be completed on all edges not to provide for opening.		LS		1.0				- 0

												- 0

				Wiring, Riser Pipe and Pump Installation

		3.1.9		Motor cable (water resistent Cable),6mm²		m		0				Rate only

												- 0

		3.1.10		Heavy duty white column Upvc pipes riser pipe ND50mm PN10 of square threads, 6.4mm min. thickness and able to withstand 35kg/sq cm		nr		8				- 0

												- 0

		3.1.11		PPR adaptor set ND50mm(1½") PN10		set		2				- 0



		3.1.12		Provide a safetyline(A polypropylene rope or a stainless steel braided cable) for future maintenance of the pump		m		40

				Earthing and Lightening Protection								- 0

		3.1.13		Using  self-tapping screws of size 8" and its bits and socket, and hand drill, fix the iron sheet on all the four vertical sides of the tank. No iron sheet should be fix with binding wires. Fixing will only be done using self-tapping screws.		nr		1				- 0

												- 0

		3.1.14		Provide a plastic conduit of 32mm for the copper rod. The copper rod should be inserted into the 32mm conduit and fix with the necessary fixing accessories to wall.		m		11				- 0



				Water Monitoring system

												- 0

		3.1.15		Bulk Meter, WP Water meter DN50mm(2"), See details in the PV & Pump Sizing report attached (Page 21-23 of 31 of the combined drawings)		nr		1				- 0

												- 0

				Carried to Summary								- 0



				Page 1								- 0





				TOTAL TO GRAND SUMMARY								- 0
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Distribn



		Community Tap stand (CTS) Project to be constructed in Jabusiba Community in Butaleja  District



				BILL NO.5  DISTRIBUTION SYSTEM

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				NB: Contractors Should note that there is going to be no provision for construction a  a Public Tap stand/Standpipe. Only a meter chamber shall be constructed.  Distribution pipe ending after the meter chamber to be fitted with a Female Adapter(PE) and pluged with End Cap(PE)

		5.1		DEMOLITION & SITE CLEARANCE



		5.1.1		General clearance along pipeline		m2		226				- 0



		5.2		Plastic PE pressure pipes to BS 5114 OR its equivalent, all to PN6 and fittings  all to PN 10, laid in trench to  adepth n.e 1.5m. Rate should include cost of excavation, laying and backfilling of trench



		5.2		PE Pressure Pipes

		5.2.1		OD50mm		m		6				- 0

		5.2.2		OD40mm		m		243				- 0

		5.2.3		OD63mm		m		508				- 0



		5.3		PE Straight Coupling - PN10



		5.3.1		OD50mm		nr		1



		5.3.2		OD40mm		nr		3				- 0



		5.3.3		OD63mm		nr		6				- 0



		5.4		PIPEWORK-FITTINGS AND VALVES



		5.4.1		HDPE Tee



				Equal Tee - PN6

				63x63mmOD		nr		1				- 0



		5.4.2		Reducing Tee - PN6



		5.4.2.1		50x40 mm OD		nr.		1				- 0



		5.4.3		Reducing Connector - PN6

		5.4.3.1		63x50mmOD		nr		2



		5.4.3.2		50X40mm OD		nr.		2				- 0





		5.4.4.0		PE Adaptor



		5.4.4.1		Male Adaptor



		5.4.5.1		50mmOD		nr		1				- 0



		5.4.6.0		PE End Cap



		5.4.6.1		40mm OD		nr.		3				- 0



		5.5.0		Air Release Valve

		5.5.1		Supply and install a 40mmOD air release valve with all its fittings,along the PN6 pipeline, well secured by 230mm thick,1000x1000mm masonry manhole, well finished and covered with a reinforced concrete cover cast insitu using 10mm rebars at 150mm spacing, to be constructed in consultation with the GOAL Engineer onsite.		nr.		1				- 0



				Collection 1 to Summary								- 0



		5.6.1		Marker post for pipelines as per drawings Number 3 (Page 1 of 1). Painted white and writing painted black		nr.		4				- 0

												- 0

		5.6.2		Construct  a reinforced concrete meter chamber with a precast reinforced concrete concrete cover raising above the ground level by 300m as in the drawing number 5 (Page 1 of 1) including all earthwork, concrete works, plumbing, all relevant fitings( Gate Valve, meter,etc.); galvanized iron pipe and fitting all to PN 6 		nr		3				- 0



				Collection 2 to Summary								- 0





		5.6.1		Page 1: Collection 1 to Summary 								- 0



		5.6.2		Page 2: Collection 2 to Summary								- 0



				TOTAL TO GRAND SUMMARY								- 0
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ENGINEER'S ESTIMATE, JULY 2019	




Summary



				Community Tap stand (CTS) Project to be constructed in Namulo Community Butaleja   District

				NOTE: 
1. GOAL shall be constructing 2No Community Tap Stands, (CTS) in Butaleja District - Eastern Uganda.  These are conversions (Already existing handpumps that shall be motorised).  
2. This unpriced Bill of Quantities is for One CTS only
3. The currency shall be in Uganda Shillings (UGX)

				 GRAND SUMMARY 

				ITEM NO.		DESCRIPTION		AMOUNT (UGX)





				1		BOREHOLE AND PUMP HOUSE		- 0



				2		RESERVOIR/TANK		- 0



				3		ELECTROMECHANICAL		- 0



				4		DISTRIBUTION 		- 0













						SUB-TOTAL 1		- 0



						ADD  18% VAT		- 0





						GRAND TOTAL		- 0
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Borehole and Pump House



				Community Tap stand(CTS) Project to be constructed in Namulo Community in Butaleja  District.



						BILL NO. 1 BOREHOLE AND PUMP HOUSE

				ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

						BOREHOLES AND PUMP HOUSE



						Galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes:  (Transmission line and Wash out)



				1.1.1		50mm(2") ND Transmision line		m		10				- 0



				1.1.2		50mm(2") ND for Pump wash out		m		3				- 0



				1.1.3		GMS double socketed long radius 90 degrees bends to BS 3601 of  50mm(2") ND		nr		1				- 0



				1.1.4		GMS socketed bends 45 degrees 50(2")mm ND		nr		1				- 0



				1.1.5		Double socketed brasss gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr		2				- 0



				1.1.6		Socketed GMS Non-Return Valve to ISO 2441 to PN 10 for ND 50mm(2")		nr		1				- 0



				1.1.7		Socketed Pressure Gauge N30 Series for ND 25mm(1")		nr		1				- 0



				1.1.8		Socketed Air valve ND 25mm(1")		nr		1				- 0



				1.1.9		GMS  Equal Tee ND 50x50x50mm (2x2x2")		nr		1				- 0



				1.1.10		GMS Reducing Tee ND 50X50X25mm(2x2x1")		nr		2				- 0



				1.1.11		GMS Reducing Socket ND50x40mm(2X1½")		nr		1				- 0



				1.1.12		GMS ND 5Omm(2") Nipple		nr		6				- 0



				1.1.13		GMS ND 40mm(1½") Nipple		nr		1				- 0



				1.1.14		GMS ND 25mm(1") Nipple		nr		1				- 0



				1.1.15		GMS ND50mm(2") socketed union		nr		1				- 0



				1.1.16		GMS ND 50mm(2") Elbow		nr		2				- 0



				1.1.17		GMS ND 50mm(2") Soceket		nr		3				- 0



				1.1.18		Supply,Install and do Welding of the third plate as well cover for the borehole and all its accessories for the purpose of securing the pump and all installations in the well (the client has the third plate)		nr		1				- 0

						BUILDING WORKS

				1.1.19		Construct a chain linked fence; 100x100mm Concrete post of C25 concrete and wire galvanised wire chain link fence of gauge 10 to BS 1722, with triple row of galvanised barbed wire gauge 10 on top, anchored into blockwork dwarf wall as per drawings number 2(Page 2 of 2), height 2.075m.		M		38				- 0



						Construct hollow bricks to close off the open area on the tower, as per attached drawings		m²		21.9				- 0



				1.1.20		Supply and fix gate to BS 3470, painted to
Engineer's approval, of 2X2.075M as per attached  detailed drawing number 2 (Page 2 of 2),  Mild steel plates - 23 of 1mm welded over the existing Pump House door and Provide heavy duty pud lock(Mindy Guard-Medium Size 50mm) for the gate		Item		1				- 0



				1.1.21		Provide and lay machine crushed stone aggregate of size 25mm, at the entrance of the pump house done to specifications and satisifaction of the Engineer  		m²		2.47				- 0

				1.1.22		Plant paspalum grass in the compound of pump house/intake and provide watering during time of construction. See  detailed drawings number 2( page 1 of 2)		m²		24.39				- 0





						TOTAL TO GRAND SUMMARY								- 0
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Reservoir

		Community Tap stand(CTS) Project to be constructed in Namulo Community in Butaleja District



				BILL NO.2  8000LITRES RESERVOIR/PLASTIC TANKS

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)



		2		Element NO.1: Substructure

		2.1		Site Preparation

		2.1.1		Excavate over site to reduced levels commencing from stripped site level		m²		36.00				- 0

		2.1.2		Dig out any existing termite mount, destory queen and apply approved anti-termite spray to the entire site		m²		81.00				- 0

		2.1.3		Anti- termite treatment to sides and bottoms of foundation		m²		28.00				- 0

		2.1.4		Ditto but stripped surfaces of the ground		m²		7.84				- 0

		2.1.5		Ditto but blinded surface of hardcore		m²		7.84				- 0

		2.2		Trees								- 0

		2.2.1		Cut and dispose of trees of the following girth; include removal of stump								- 0

		2.2.2		Girth 500mm - 1000mm (0.5m-1m)		nr		1.00				- 0

		2.2.3		Girth 1000mm - 2000mm(1m-2m)		nr		1.00				- 0

		2.3		Stumps								- 0

		2.3.1		Remove and dispose of stumps of the following diameter; include for grabbing up the roots and backfilling the hole left with top soil								- 0

		2.3.2		Diameter 150mm - 500mm		nr		1.00				- 0

		2.3.3		Diameter 500mm - 1m		nr		1.00				- 0

		2.4		Earthworks and Excavation								- 0

		2.4.1		Excavate foundation trench not exceeding 1.5m deep commencing from reduced level		m³		7.50				- 0

		2.4.2		Ditto but column bases		m³		6.00				- 0

		2.4.3		Extra over excavations: breaking up rock met with in excavations		m³		0.80				- 0

		2.5		Disposal of excavated materials								- 0

		2.5.1		Return, fill in and ram selected excavated material around the foundation around foundations and walling; placed in 200mm layers, watered and compacted to 95% MDD		m³		8.50				- 0

		2.5.2		Load, wheel and evenly spread out surplus soil on site		m³		5.80				- 0

		2.6		Fillings								- 0

		2.6.1		125mm murram filling: well watered and compacted to 95% MDD 95%: to make up levels under floor bed		m²		6.60				- 0

		2.6.2		150mm Hardcore bed:  in broken stone  well compacted, consolidated and blinded with and including 20mmlayer of lake/river sand well watered ready to receive concrete		m²		6.60				- 0

		2.6.3		Ditto: Under splash aprons		m²		4.00				- 0



		2.7		Concrete works								- 0

		2.7.1		Mass concrete mix 1:4:8/38mm aggregate; 50mm thick blinding to foundations		m²		27.25				- 0

		2.7.2		Mass concrete mix 1:3:6/20mm aggregate, in foundation trenches		m³		2.11				- 0

		2.7.3		Reinforced  concrete in mix 1:1.5:3/20mm aggregate vibrated in 								- 0

		2.7.4		Column and Column Base [Plinth Structure]		m³		2.25				- 0

		2.7.5		Ditto but to Bracing ground beam		m³		1.39				- 0

		2.7.6		Reinforced concrete in mix 1:3:6/20mm aggregate vibrated in 100mm thick ground floor		m²		10.87				- 0

		2.8		Sawn Form work								- 0

		2.8.1		Ditto  Slab		m²		10.87				- 0

				ditto to ground beam		m²		31.27				- 0

		2.9		Reinforcement								- 0

		2.9.1		Mild steel bar reinforcement to BS 4483								- 0

		2.9.2		Mesh A98 in  floor slab weighing 1.58kg/m²		m²		7.84				- 0

		2.9.3		8mm bars(shear reinforcement to column)		Kg		48.00				- 0

		2.9.4		8mm bar as a chair/spacer for the column base		Kg		2.00				- 0

		2.10		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and chair/ spacer blocks								- 0

		2.10.1		16mm bars		Kg		170.00				- 0

		2.11		Sawn Form work								- 0

		2.11.1		Ditto but Columns		m²		12.00				- 0

		2.12		Foundation/Plinth Walls								- 0

		2.12.1		Hard burnt clay bricks to BS 3921(3.5N/mm² compressive strength) bedded and jointed in cement and sand(1:3) mortar 								- 0

		2.12.2		230mm wall		m²		16.80				- 0

		2.13		Damp Proof Membrane								- 0

		2.13.1		1000 Gauge polythene sheet damp proof membrane in one layer with 300mm end laps: laid on blinded hardcore		m²		6.60				- 0

		2.13.2		Horizontal  Damp Proof Course(DPC) and Ant Proof Course(APC): hessian based bitumen felt: lapped 150mm on ends laid on cement and sand (1:3) mortar bed. APC average thickness of 25mm								- 0

		2.13.3		 230mm wide: APC laid along the main layout of wall		m		11.20				- 0

		2.13.4		DPC		roll 		2.00				- 0

		2.14		Plinth wall finishes								- 0

		2.14.1		15mm cement and sand(1:3) render: steel trowelled smooth		m²		18.23				- 0

		2.14.2		Prepare and apply three coats bituminous or other approved water resistant paint to: rendered plinth wall		m²		18.23				- 0

		2.15		Element NO.2: Building Frame[Super structure]								- 0

		2.15.1		Reinforced in-situ concrete mix 1:1.5:3/14-20mm aggregate (machine crush-aggregate) in								- 0

		2.15.2		Columns		m³		2.05				- 0

		2.15.3		Ring beams		m³		2.50				- 0

		2.15.4		Slab but concrete mix 1:2:4/14-20mm aggregate		m³		1.78				- 0

		2.16		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and spacer blocks								- 0

		2.16.1		16mm bars for columns and ring beam		Kg		367.90				- 0

		2.16.2		8mm bars(shear reinforcement to column and beams)		Kg		257.25				- 0

		2.16.3		10mm bars for slabs		Kg		74.55				- 0

		2.17		Sundries								- 0

		2.17.1		Binding wires(2mm diameter)		roll 		1.00				- 0

		2.17.2		Assorted Nails		Kg		15.00				- 0

		2.18		Sawn Form work to:								- 0

		2.18.1		Sides and soffites: Beam		m²		95.76				- 0

		2.18.2		Vertical sides: Column		m²		88.32				- 0

		2.18.3		Soffites: Slab		m²		9.18				- 0

		2.19		Element NO.3: Walls								- 0

		2.19.1		Provide Eucalyptus poles (75mm[3"] to 100mm[4"]) in size and length between 15 to 20feet) @) as a temporary structure for scaffolding		No.		10.00				- 0



		2.19.2		Hard burnt clay bricks to BS 3921(3.5N/mm² compressive strength) bedded and jointed in cement and sand(1:3) mortar 								- 0

		2.19.3		230mm Wall		m²		17.00				- 0

		2.19.4		Square Hollow Section mild steel SHS MS 30x20x2mm, primed with one coat of red oxide primer before fixing: complete with lugs  built into wall, see drawings. Spacing of 200mm c/c including cutting and welding, 		m		36.00				- 0

		2.19.5		Concrete: Mass concrete of mix 1:2:4/20mm aggregate; 75mm  cast on wall ready to receive  RHS MS 30x20x2mm		m³		0.07				- 0

		2.20		Wall finishes								- 0

		2.20.1		Internal Wall								- 0

		2.20.2		Cement/lime putty/sand(1:2:9)								- 0

		2.20.3		15mm Plaster to wall: Walls and concrete surfaces: Steel trowelled smooth		m²		20.14				- 0

		2.20.4		Prepare surfaces: apply three coats vinyl silk soft white emulsion paint: on steel trowelled plaster: to								- 0

		2.20.5		Walls and concrete surfaces internally		m²		17.00				- 0

		2.20.6		External Walls								- 0

		2.20.7		12mm cement and sand(1:4) wall rendering in two coats steel trowelled hard and smooth on wall externally		m²		20.14				- 0

		2.20.8		Provide rough cast to external wall. See drawings; cement and sand (1:3)		m²		17.00				- 0

		2.20.9		Prepare and apply three coats of plastic emulsion paint on rough cast  walls externallly		m²		17.00				- 0

		2.20.10		Ditto but  on steel tube grills of 30x20x2mm RHS MS		m²		62.50				- 0

		2.20.11		supply and fix on the wall inside the pump house a lockable cage measuring (1m x0.5m) as housing for the PV Disconnect and Charge Controller for the PV generator		Item		1.00				- 0

		2.21		Floor Finishes								- 0

		2.21.1		25mm cement and sand (1:4) screed finished smooth		m²		7.82				- 0

		2.21.2		20x100 mm skirting with rounded top edge and coved at the jucntions with floor screed(mix of 1:3)		m		12.18				- 0

		2.21.3		Prepare and apply three coats of gloss paint on skirting 100-200mm girth		m		10.28				- 0

		2.22		Splash Apron								- 0

		2.22.1		600mmx75mm thick concrete of mix 1:3:6/25mm aggregate with all the necessary brick work and formwork. See drawings		m²		7.44				- 0

		2.23		Door								- 0

		2.23.1		Purpose made doors to the Enginer's Details. See detailed  in drawings 1(Page 10 of 11).  Primed with red oxide paint before delivery to site, painted blue on site complete with and including all the necessary hinges, metallic spikes, lugs and locking devices. Provide a heavy duty pud lock (Mindy Guard-Medium Size 50mm) for the door.		Item		1.00				- 0

		2.24		Solar Mounting Structure								- 0

		2.24.1		Solar Array mounting frame for 4 no. Solar panels each measuring 1956x992mm, to be fabricated using galvanised rust-free/resistant steel metal supported by galvanised steel pipes/angle sections mounted onto a reinforced concrete tower constructed to specifications. Special bolts and nuts with arren-keys shall be supplied for fastening modules, enhanced for theft-proof and spot welded, Ref to drawing nos: GKA [- -]12, RCT-GKA [- -]03 & 04, RCT-GKA [- -]01 & 02 and RCT-GKA [- -] 05) attached.		Item		1.00				- 0

		2.24.2		Solar Array mounting frame for 10no. Solar panels each measuring 1956x992mm, to be fabricated using galvanised rust-free/resistant steel metal supported by galvanised steel pipes/angle sections onto a reinforced concrete base constructed to specifications. Special bolts and nuts with arren-keys shall be supplied for fastening modules, enhanced for theft-proof and spot welded, Ref drawing attached.		Item		1.00				Rate only

		2.25		Water Tank and  Plumbing System

		2.25.1		Supply and Install Gentex tank  of 8000litres plastic tank  with a 0.35m steel wide access man way, ball float valve, fixed inlet (50mm diam), outlet (50mm diam ), overflow and washout (50mm dia)GMS pipes connection complete with internal pipe work and fittings, bracings as detailed in the drawings  number 1(Page 3 of 11)		Item		1.00				- 0

		2.25.2		Supply and fix iron sheet gauge 28 prepainted on the four vertical sides of the tank to protect the tank from sun radiation		m²		29.84				- 0

		2.25.3		Using  self-tapping screws of size 8" and its bits and socket, and hand drill, fix the iron sheet on all the four vertical sides of the tank. No iron sheet should be fix with binding wires. Fixing will only be done using self-tapping screws.		m²		29.84				- 0

				Supply of foldable access ladders								- 0

				Stainless steel - Material: 304 Stainless Steel or 316 Stainless Steel - width 500mm and height 4000mm		No		1.0				- 0

		2.26		Supply and fix galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes

		2.26.1		50mm ND drop down pipe		m		7				- 0

		2.26.2		GMS double socketed long radius 90 degrees bends to BS 3601, flanges to ISO 2441 of ND 50mm(2")		nr.		2				- 0

		2.26.3		All socketed gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr.		1				- 0

		2.26.4		Socketed nipples ND 50mm(2")		nr.		2				- 0

		2.26.5		Socketed connecting Union/ connector ND50mm(2")		nr.		2				- 0



		2.26.6		HDPE PN6 ND 50mm(2") male adapter		nr.		1				- 0



				TOTAL TO GRAND SUMMARY								- 0



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Electro-Mechananical

		Community Tap stand(CTS) Project to be constructed in Namulo Community in Butaleja  District

				BILL NO.3  ELECTROMECHANICAL

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				ELECTRO-MECHANICAL WORKS



				Submersible pump

				NB. 1. Contractors are to quote for Lorentz pump of PS2-1800C-SJ5-12 series of Max flow rate of 7.6m3/hr and Max.head; total head (H) of 70m; with Controller PS-1800, Max.Power of 1.8KW. During construction. A Pump and PV sizing shall be done and PS2-1800C-SJ5-12 pump that shall be selected for a particular site, shall not exceed the characteristic(Flow rate and Head) mentioned.

2. Further, Contractors are also to quote for Lorentz PV panels of Peak Power (P max) of 600Wp, OR Soleil Power Solar Panels of similar wattage. Maximum number of Solar Panels to be used per site will be 4.

3. The well casing, internal is 5 inches

		3.1.1		Lorentz pump as  PS2-1800C-SJ5-12 series  Pumpset Q = 7.6m3/hr(Max.), H = 70m(Max.) total head, with controller    PS-1800, Max. power of 1.8KW with a high efficiency EC Drive Brushless Motor; Model Lorentz ECDRIVE 1800C-SJ5-12, rated Power 1.8kw and Motor cable of 4mm2 for 35m. (Please check Page 18-19 of 31 of the combined drawings)		nr		1				- 0

				ELECTRICAL WORKS



				Solar PV System 

		3.1.2		1.Lorentz PV as LC200-Portable Kit Polycrystalline or monocrystalline solar panels,  @200Wp, 8.84Imp, 37.3 Vmp, See details in PV and Pump Sizing Report attached OR

2. Soleil power solar panels monocrystalline or Polycrystalline of Module of similar wattage. See  details  in attached sheets of typical soleil power solar panel  data sheets together with the drawings		nr		3				- 0



		3.1.3		PV Disconnect 440 - 40- 1 box connection with DC Disconnect Switch and Lightning surge protection with maximum voltage of 440V and maximum current of 40A, See details in PV and Pump Sizing report				1				- 0



		3.1.4		Surge protectors2 (See details in PV & Pump sizing report attached)		nr		1				- 0

												- 0

		3.1.5		Supply and fix a 3G PS-Communicator  compartible with PS2 Pumps				1				- 0

												- 0

				Float switch (See details in PV & Pump sizing report attached)		nr.		1				- 0

												- 0

		3.1.6		Well Probe V2 ( see details in PV & Pump Sizing  report attached)		nr		1				- 0

												- 0

		3.1.7		Assortment of electrical cables, interconnects, concrete nails & Screws and accessories for complete system wiring, including where necessary, underground cables, wired in full conduit technique; supplied and installed to specifications.		sum		1				- 0

												- 0

		3.1.8		Weld to permanent lock of 30x20x2mm angle bars for 8000mm total length as per attached drawings and instruction by GOAL Engineer. The weld shall be completed on all edges not to provide for opening.		LS		1.0				- 0

												- 0

				Wiring, Riser Pipe and Pump Installation

		3.1.9		Motor cable (water resistent Cable),4mm²		m		0				Rate only

												- 0

		3.1.10		Heavy duty white column Upvc pipes riser pipe ND50mm PN10 of square threads, 6.4mm min. thickness and able to withstand 35kg/sq cm		nr		7				- 0

												- 0

		3.1.11		PPR adaptor set ND50mm(1½") PN10		set		2				- 0



		3.1.12		Provide a safetyline(A polypropylene rope or a stainless steel braided cable) for future maintenance of the pump		m		35

				Earthing and Lightening Protection								- 0

		3.1.13		Using  self-tapping screws of size 8" and its bits and socket, and hand drill, fix the iron sheet on all the four vertical sides of the tank. No iron sheet should be fix with binding wires. Fixing will only be done using self-tapping screws.		nr		1				- 0

												- 0

		3.1.14		Provide a plastic conduit of 32mm for the copper rod. The copper rod should be inserted into the 32mm conduit and fix with the necessary fixing accessories to wall.		m		11				- 0



				Water Monitoring system

												- 0

		3.1.15		Bulk Meter, WP Water meter DN50mm(2"), See details in the PV & Pump Sizing report attached (Page 21-23 of 31 of the combined drawings)		nr		1				- 0

												- 0

				Carried to Summary								- 0



				Page 1								- 0





				TOTAL TO GRAND SUMMARY								- 0
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Distribn



		Community Tap stand (CTS) Project to be constructed in Namulo Community in Butaleja  District



				BILL NO.5  DISTRIBUTION SYSTEM

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				NB: Contractors Should note that there is going to be no provision for construction a  a Public Tap stand/Standpipe. Only a meter chamber shall be constructed.  Distribution pipe ending after the meter chamber to be fitted with a Female Adapter(PE) and pluged with End Cap(PE)

		5.1		DEMOLITION & SITE CLEARANCE



		5.1.1		General clearance along pipeline		m2		214				- 0



		5.2		Plastic PE pressure pipes to BS 5114 OR its equivalent, all to PN6 and fittings  all to PN 10, laid in trench to  adepth n.e 1.5m. Rate should include cost of excavation, laying and backfilling of trench



		5.2		PE Pressure Pipes

		5.2.1		OD50mm		m		263				- 0

		5.2.2		OD40mm		m		152				- 0

		5.2.3		OD63mm		m		296				- 0



		5.3		PE Straight Coupling - PN10



		5.3.1		OD50mm		nr		1



		5.3.2		OD40mm		nr		3				- 0



		5.3.3		OD63mm		nr		6				- 0



		5.4		PIPEWORK-FITTINGS AND VALVES



		5.4.1		HDPE Tee



				Equal Tee - PN6

				63x63mmOD		nr		1				- 0



		5.4.2		Reducing Tee - PN6



		5.4.2.1		50x40 mm OD		nr.		1				- 0



		5.4.3		Reducing Connector - PN6

		5.4.3.1		63x50mmOD		nr		2



		5.4.3.2		50X40mm OD		nr.		2				- 0





		5.4.4.0		PE Adaptor



		5.4.4.1		Male Adaptor



		5.4.5.1		50mmOD		nr		1				- 0



		5.4.6.0		PE End Cap



		5.4.6.1		40mm OD		nr.		3				- 0



		5.5.0		Air Release Valve

		5.5.1		Supply and install a 40mmOD air release valve with all its fittings,along the PN6 pipeline, well secured by 230mm thick,1000x1000mm masonry manhole, well finished and covered with a reinforced concrete cover cast insitu using 10mm rebars at 150mm spacing, to be constructed in consultation with the GOAL Engineer onsite.		nr.		1				- 0



				Collection 1 to Summary								- 0



		5.6.1		Marker post for pipelines as per drawings Number 3 (Page 1 of 1). Painted white and writing painted black		nr.		4				- 0

												- 0

		5.6.2		Construct  a reinforced concrete meter chamber with a precast reinforced concrete concrete cover raising above the ground level by 300m as in the drawing number 5 (Page 1 of 1) including all earthwork, concrete works, plumbing, all relevant fitings( Gate Valve, meter,etc.); galvanized iron pipe and fitting all to PN 6 		nr		3				- 0



				Collection 2 to Summary								- 0





		5.6.1		Page 1: Collection 1 to Summary 								- 0



		5.6.2		Page 2: Collection 2 to Summary								- 0



				TOTAL TO GRAND SUMMARY								- 0
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ENGINEER'S ESTIMATE, JULY 2019	




Summary



				Community Tap stand (CTS) Project to be constructed in Naryamoi South Community in Kaabong District

				NOTE: 
1. GOAL shall be constructing 2No Community Tap Stands, (CTS) in Kaabong District - Northern Uganda.  These are conversions (Already existing handpumps that shall be motorised).  
2. This unpriced Bill of Quantities is for One CTS only
3. The currency shall be in Uganda Shillings (UGX)

				 GRAND SUMMARY 

				ITEM NO.		DESCRIPTION		AMOUNT (USHS.)



				1		BOREHOLE AND BOREHOLE SOURCE		- 0



				2		RESERVOIR/TANK		- 0



				3		TRANSMISSION		- 0



				4		DISTRIBUTION 		- 0



				5		ELECTROMECHANICAL		- 0



						SUB-TOTAL 1		- 0



						ADD  18% VAT		- 0



						GRAND TOTAL		- 0
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Borehole and Source



				Community Tap stand (CTS) Project to be constructed in Naryamoi South Community in Kaabong District



						BILL NO. 1 BOREHOLE SOURCE

				ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				1		BOREHOLES AND BOREHOLE SOURCE



				1.1		Galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes:  



				1.1.1		ND50mm(2") ND Transmision line		m		10				- 0



				1.1.2		ND50mm(2") ND for Pump wash out		m		2				- 0



				1.1.3		GMS double socketed long radius 90 degrees bends to BS 3601 of  50mm(2") ND		nr		1				- 0



				1.1.4		GMS socketed bends 45 degrees 50(2")mm ND		nr		2				- 0



				1.1.5		Double socketed brasss gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr		2				- 0



				1.1.6		Socketed GMS Non-Return Valve to ISO 2441 to PN 10 for ND 50mm(2")		nr		1				- 0



				1.1.7		Socketed Pressure Gauge N30 Series for ND 25mm(1")		nr		1				- 0



				1.1.8		Socketed Air valve ND 25mm(1")		nr		1				- 0



				1.1.9		GMS  Equal Tee ND 50x50x50mm (2x2x2")		nr		1				- 0



				1.1.10		GMS Reducing Tee ND 50X50X25mm(2x2x1")		nr		2				- 0

														- 0

				1.1.11		GMS Reducing Socket ND50x40mm(2X1½")		nr		1				- 0

														- 0

				1.1.12		GMS ND 5Omm(2") Nipple		nr		6				- 0

														- 0

				1.1.13		GMS ND 40mm(1½") Nipple		nr		1				- 0

														- 0

				1.1.14		GMS ND 25mm(1") Nipple		nr		1				- 0

														- 0

				1.1.15		GMS ND50mm(2") socketed union		nr		2				- 0

														- 0

				1.1.16		GMS ND 50mm(2") Elbow		nr		2				- 0

														- 0

				1.1.17		GMS ND 50mm(2") Soceket		nr		3				- 0



				1.1.18		Supply,Install and do Welding of the third plate as well cover for the borehole and all its accessories for the purpose of securing the pump and all installations in the well (the client has the third plate)		nr		1				- 0



				1.2.0		BUILDING WORKS

				1.2.1		Construct a chain linked fence; 100x100mm Concrete post of C25 concrete and wire galvanised wire chain link fence of gauge 10 to BS 1722, with triple row of galvanised barbed wire gauge 10 on top, anchored into blockwork dwarf wall as per
drawings number 2(Page 2 of 2), height 2.075m		M		38				- 0



				1.2.2		Supply and fix gate to BS 3470, painted to
Engineer's approval, of 2X2.075M as per attached  detailed drawing number 2 (Page 2 of 2) and Provide heavy duty pud lock(Mindy Guard-Medium Size 50mm) for the gate		Item		1				- 0



				1.2.3		Plant paspalum grass in the compound of pump intake and provide watering during time of construction. See  detailed drawings number 2( page 1 of 2)		m²		24.39				- 0



				1.3.0		Earth Works

						Excavation of Foundation

				1.3.1		 Excavation for pad foundations in soft/rock material commencing from relatively horizontal ground level to a minimum depth of 800mm		m³		2.646				- 0

				1.3.2		 Selected excavated material other than top soil or rock backfilled and compacted  to sides of foundations 		m³		1.61				- 0



				1.4.0		Insitu Concrete incl. Placing

				1.4.1		Provision and placing of concrete, design mixes to BS 5328 with Oridnary portland cement to BS 12 or BS 146 and aggregate 10mm dia mahine crushed to the following grade:

				1.4.2		Concrete class 15; Blinding		m³		0.16632				- 0

				1.4.3		Concrete Class 25: 600x600x250mm thick Pad footing		m³		0.8316				- 0

				1.4.4		Concrete Class 25:250x250mm stub Column		m³		0.63525				- 0



				1.4.5		Concrete Ancilliaries

				1.4.5.1		Formwork - fair finish to pad footing and stub column 		m		38.4				- 0



				1.4.6		 Reinforcement in concrete

				1.4.6.1		Steel fabric reinforcement to BS4483 , fabric reference A252, and of the following mass

				1.4.6.2		T-10 bars (Nominal mass 0.5-2 kg/m)		kg		51.744				- 0



				1.4.6.3		Supply and spread a 50mm layer of machine crushed aggregates in the fenced area.		item		1				- 0



				1.4.7		Sundries

				1.4.7.1		Binding Wire (2mm diam)		Kg		2.5				- 0



				1.4.7.2		Assorted nails		Kg		4				- 0



				1.5.0		Inspection Chamber

				1.5.1		Construct  a reinforced concrete meter chamber 1.5x1.5m as detailed in drawings, with vents to specs and a precast reinforced concrete cover raising 300mm above ground, to protect the Bulk meter, Valves and flash out connection, including all earthwork, placing of concrete works and installation of plumbing fittings. Provide a top sleeve to protect the ND50mm GMS pipes at wall crossing with the chamber. 		item		1.00				- 0



				1.5.2		Anchorage

				1.5.2.1		Cast 300x300mm anchorage concrete block using C30 concrete, around the ND50mm GMS pipe at the Manhole as protection against vibration.		Item		1				- 0



				1.6		 Riser Pipe and Pump Installation

				1.6.1		Motor cable (water resistent Cable), 6 mm² - 3-phase cable for power and 1-phase cable for ground		m		0				Rate only



				1.6.2		Heavy duty white column Upvc pipes riser pipe ND50mm PN10 of square threads, 6.4mm min. thickness and able to withstand 35kg/sq cm		nr		15				- 0



				1.6.3		Provide a safetyline(A polypropylene rope or a stainless steel braided cable) for future maintenance of the pump		m		50				- 0



				1.7		Platform Construction

				1.7.1		Supply and cast a telescopic pedestal in concrete mix 1:2:4, as detailed in the drawings and specification.		item		1

						TOTAL TO GRAND SUMMARY								- 0
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Reservoir

		Community Tap stand (CTS) Project to be constructed in Naryamoi South Community in Kaabong District



				BILL NO.2  8000LITRES RESERVOIR/PLASTIC TANKS

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)



		2		Element NO.1: Substructure

		2.1		Site Preparation

		2.1.1		Excavate over site to reduced levels commencing from stripped site level		m²		36.00				- 0

		2.1.2		Dig out any existing termite mount, destory queen and apply approved anti-termite spray to the entire site		m²		81.00				- 0

		2.1.3		Anti- termite treatment to sides and bottoms of foundation		m²		28.00				- 0

		2.1.4		Ditto but stripped surfaces of the ground		m²		7.84				- 0

		2.1.5		Ditto but blinded surface of hardcore		m²		7.84				- 0

		2.2		Trees

		2.2.1		Cut and dispose of trees of the following girth; include removal of stump

		2.2.2		Girth 500mm - 1000mm (0.5m-1m)		nr		1.00				- 0

		2.2.3		Girth 1m - 2m		nr		1.00				- 0

		2.3		Stumps

		2.3.1		Remove and dispose of stumps of the following diameter; include for grabbing up the roots and backfilling the hole left with top soil

		2.3.2		Diameter 150mm - 500mm		nr		1.00				- 0

		2.3.3		Diameter 500mm - 1m		nr		1.00				- 0

		2.4		Earthworks and Excavation								- 0

		2.4.1		Excavate foundation trench not exceeding 1.5m deep commencing from reduced level		m³		7.50				- 0

		2.4.2		Ditto but column bases		m³		6.00				- 0

		2.4.3		Extra over excavations: breaking up rock met with in excavations		m³		0.80				- 0

		2.5		Disposal of excavated materials

		2.5.1		Return, fill in and ram selected excavated material around the foundation around foundations and walling; placed in 200mm layers, watered and compacted to 95% MDD		m³		8.50				- 0

		2.5.2		Load, wheel and evenly spread out surplus soil on site		m³		5.80				- 0

		2.6		Fillings

		2.6.1		125mm murram filling: well watered and compacted to 95% MDD 95%: to make up levels under floor bed		m²		6.60				- 0

		2.6.2		150mm Hardcore bed:  in broken stone  well compacted, consolidated and blinded with and including 20mmlayer of lake/river sand well watered ready to receive concrete		m²		6.60				- 0

		2.6.3		 Excavation for pad foundations in soft/rock material commencing from relatively horizontal ground level to a minimum depth of 800mm		m³		1.62				- 0

		2.6.4		 Selected excavated material other than top soil or rock backfilled and compacted  to sides of foundations 		m³		1.61				- 0

				Insitu Concrete incl. Placing

		2.6.5		Provision and placing of concrete, design mixes to BS 5328 with Oridnary portland cement to BS 12 or BS 146 and aggregate 10mm dia machine crushed to the following grade:

		2.6.5.1		Concrete class 15; Blinding to pad bases		m³		0.11088				- 0

		2.6.5.2		Concrete Class 25: 600x600x250mm thick Pad footing		m³		0.5544				- 0

		2.6.5.3		Concrete Class 25:250x250mm stub Column		m³		0.385				- 0



				Concrete Ancilliaries

		2.6.6		Formwork - fair finish to pad footing and stub column 		m2		25.6				- 0



		2.7		Concrete to foundation trenches

		2.7.1		Mass concrete mix 1:4:8/38mm aggregate; 50mm thick blinding to foundations		m²		3.54				- 0

		2.7.2		Mass concrete mix 1:3:6/20mm aggregate, in foundation trenches		m³		2.74				- 0

				Reinforced  concrete in mix 1:1.5:3/20mm aggregate vibrated in:								- 0

		2.7.3		Column and Column Base [Plinth Structure]		m³		2.93				- 0

				Ditto to ground beam		m³		1.386				- 0

		2.8		Sawn Form work

		2.8.1		Sawn formwork to ground beam		m²		26.4				- 0

		2.9		Reinforcement

		2.9.1		Mild steel bar reinforcement to BS 4483

		2.9.2		8mm bars(shear reinforcement to column)		Kg		48.00				- 0

		2.9.3		8mm bar as a chair/spacer for the column base		Kg		2.00				- 0

		2.1		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and chair/ spacer blocks

		2.10.1		16mm bars		Kg		176.87				- 0

		2.10.2		10mm bars for ground beam		Kg		32.58				- 0

		2.11		Sawn Form work

		2.11.1		Ditto but Columns		m²		19.50				- 0

		2.12		Foundation/Plinth Walls

		2.12.1		Hard burnt clay bricks to BS 3921(3.5N/mm² compressive strength) bedded and jointed in cement and sand(1:3) mortar 

		2.12.2		230mm wall		m²		7.28				- 0

		2.13		Damp Proof Membrane

		2.13.1		1000 Gauge polythene sheet damp proof membrane in one layer with 300mm end laps: laid on blinded hardcore		m²		6.60				- 0

		2.13.3		 230mm wide: APC laid along the main layout of wall		m		11.20				- 0

		2.13.4		DPC		roll 		2.00				- 0

		2.14		Plinth wall finishes

		2.14.1		15mm cement and sand(1:3) render: steel trowelled smooth		m²		15.40				- 0

		2.15		Element NO.2: Building Frame[Super structure]

		2.15.1		Reinforced in-situ concrete mix 1:1.5:3/20mm aggregate (machine crush-aggregate) in

		2.15.2		Columns		m³		2.05				- 0

		2.15.3		Ring beams		m³		2.50				- 0

		2.15.4		Slab but concrete mix 1:2:4/20mm aggregate		m³		1.78				- 0

		2.16		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and spacer blocks

		2.16.1		16mm bars for columns and ring beam		Kg		367.90				- 0

		2.16.2		8mm bars(shear reinforcement to column and beams)		Kg		257.25				- 0

		2.16.3		10mm bars for slabs		Kg		74.55				- 0

		2.17		Sundries

		2.17.1		Binding wires(2mm diameter)		roll 		1.00				- 0

		2.17.2		Assorted Nails		Kg		15.00				- 0

		2.18		Sawn Form work to:								- 0

		2.18.1		Sides and soffites: Beam		m²		95.76				- 0

		2.18.2		Vertical sides: Column		m²		88.32				- 0

		2.18.3		Soffites: Slab		m²		9.18				- 0

		2.19		Element NO.3: Walls								- 0

		2.19.1		Provide Eucalyptus poles(75mm/3" to 100mm/4" in size and length between 15 to 20feet) @) as a temporary structure for scaffolding		No.		20.00				- 0



		2.25		Water Tank and  Plumbing System

		2.25.1		Supply and Install Gentex tank  of 8000litres plastic tank  with a 0.35m steel wide access man way, ball float valve, fixed inlet (50mm diam), outlet (50mm diam ), overflow and washout (50mm dia)GMS pipes connection complete with internal pipe work and fittings, bracings as detailed in the drawings  number 1(Page 3 of 11)		Item		1.00				- 0

		2.25.2		Supply and fix iron sheet gauge 28 prepainted on the four vertical sides of the tank to protect the tank from sun radiation		m²		8.14				- 0

		2.25.3		Supply of foldable ladder

		2.25.3.1		Stainless steel material 304 stainless steel withdth 500mm and height 4000m		nr.		1.00				- 0

		2.26		Supply and fix galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes - Tank WashOut.

		2.26.1		50mm ND drop down pipe		m		6				- 0

		2.26.2		GMS double socketed long radius 90 degrees bends to BS 3601, flanges to ISO 2441 of ND 50mm(2")		nr.		2				- 0

		2.26.3		All socketed gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr.		1				- 0

		2.26.4		Socketed nipples ND 50mm(2")		nr.		2				- 0

		2.26.5		Socketed connecting Union/ connector ND50mm(2")		nr.		2				- 0



		2.26.6		HDPE PN6 ND OD63 X 2" Female adapters		nr.		1				- 0



		2.27		Supply and fix galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes - rising main.



		2.27.1		ND50mm(2") ND Transmision line		m		8				- 0



		2.27.2		GMS double socketed long radius 90 degrees bends to BS 3601 of  50mm(2") ND		nr		2				- 0



		2.27.3		GMS straight socket ND50(2")mm 		nr		2				- 0



		2.27.4		GMS ND50mm(2") socketed union		nr		2				- 0



		2.27.5		Socketed GMS ND 50mm(2") long screw fitted with a bucknut		nr		1				- 0



		2.28.0		Fencing

		2.28.1		Construct a chain linked fence; 100x100mm Concrete post of C25 concrete and wire galvanised wire chain link fence of gauge 10 to BS 1722, with triple row of galvanised barbed wire gauge 10 on top, anchored into blockwork dwarf wall as per
drawings number 2(Page 2 of 2), height 2.075m		M		38				- 0



		2.28.2		Supply and fix gate to BS 3470, painted to
Engineer's approval, of 2X2.075M as per attached  detailed drawing number 2 (Page 2 of 2) and Provide heavy duty pud lock(Mindy Guard-Medium Size 50mm) for the gate		Item		1				- 0



				TOTAL TO GRAND SUMMARY								- 0
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Electro-Mechananical

		Community Tap stand (CTS) Project to be constructed in Naryamoi South Community in Kaabong District

				BILL NO.3  ELECTROMECHANICAL

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				ELECTRO-MECHANICAL WORKS



				Submersible pump

				NB. Contractors are to quote for Lorentz pump of PS2 - 4000-C-SJ8-15 series of Max flow rate of 13m3/hr and Max.head; total head (H) of 80m; with Controller PS- 4000, Max.Power of 4KW. During construction. A Pump and PV sizing shall be done and PS2-4000  pump that shall be selected for a particular site, shall not exceed the characteristic(Flow rate and Head) mentioned.

Further, Contractors are also to quote for Lorentz PV panels of Peak Power(P max) of 330Wp, Maximum number of Solar Panels to be installed is 10.

The well casing, internal is 5 inches

		3.1.1		Lorentz pump as  PS2-4000-C-SJ8-15 series  Pumpset Q = 13m3/hr(Max.), H = 80m(Max.) total head, with controller    PS-4000, Max. power of 4KW with a high efficiency EC Drive Brushless Motor; Model Lorentz ECDRIVE 4000-HRE, rated Power 4kw and Motor cable of 2.5mm2 for 35m. Refer to the PV drawings attached		nr		1				- 0

				ELECTRICAL WORKS



				Solar PV System 

		3.1.2		Lorentz PV as LC330-P72, Polycrystalline Solar Panels,  @330Wp, 8.84Imp, 37.3 Vmp, See details in PV and Pump Sizing Report attached		nr		6				- 0



		3.1.3		PV Disconnect 400 - 50- 1-s box connection with DC Disconnect Switch and Lightning surge protection with maximum voltage of 400V DC and maximum current of 50A, See details in PV and Pump Sizing report		nr		1				- 0

				Solar Mounting Structure								- 0

		3.1.4		Solar Array mounting frame for 10no. Solar panels each measuring 1956x992mm, to be fabricated using galvanised rust-free/resistant steel metal supported by galvanised steel pipes/angle sections onto a reinforced concrete base constructed to specifications. Special bolts and nuts with arren-keys shall be supplied for fastening modules, enhanced for theft-proof and spot welded, Ref drawing GKA [- -]12, RCT-GKA [- -]03 & 04, RCT-GKA [- -]01 & 02 and RCT-GKA [- -] 05) attached.		item		1				- 0



		3.1.5		Surge protectors2 (See details in PV & Pump sizing report attached)		nr		1				- 0

												- 0

		3.1.6		Supply and fix a 3G PS-Communicator compartible with PS2 Pumps		 		1				- 0



		3.1.7		Well Probe V2 ( see details in PV & Pump Sizing  report attached)		nr		1				- 0



		3.1.8		Pressure/Float switch (See details in PV & Pump sizing report attached) - provide all the necessary connections and high pressure ball valve at the reservoir and install the pressure switch to the satisfaction of the engineer onsite.		Item		1				- 0



		3.1.9		Assortment of electrical cables, interconnects and accessories for complete system wiring, including where necessary, underground cables, wired in full conduit technique; supplied and installed to specifications.		sum		1				- 0



				Wiring, Riser Pipe and Pump Installation

		3.1.10		Motor cable (water resistent Cable), 2.5mm²		m		0				- 0



		3.1.11		PPR riser pipe ND50mm(1½")  PN10		nr		0				- 0



		3.1.12		Stainless steel adaptor set ND50mm(1½")		set		2				- 0



		3.1.13		Provide a safetyline(A polypropylene rope or a stainless steel braided cable) for future maintenance of the pump		m		50				- 0

				Earthing and Lightening Protection

		3.1.14		Complete with copper rod 16mm² earth wire , copper wire, copper clamp, charcoal, damp salt for earthing . Ligtening complete with copper rod, copper tape , copper spike , copper bolt at the solar structure		nr		1				- 0



				Water Monitoring system



		3.1.15		Bulk Meter, WP Water meter DN50mm(2"), See details in the PV & Pump Sizing report attached (Page 21-23 of 31 of the combined drawings)		nr		1				- 0



				Carried to Summary								- 0



				TOTAL TO GRAND SUMMARY								- 0
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Transmission main



		Community Tap stand (CTS) Project to be constructed in Naryamoi South Community in Kaabong District



				BILL NO.4  DISTRIBUTION SYSTEM

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

		4		DEMOLITION AND SITE CLEARANCE

		4.1		General Site Clearance

		4.1.1		General site clearance for pipe trench		m2		240				- 0



		4.2		PE pressure pipes to ISO 4427, PN10 and fittings conforming to BS 12201, all to PN 10, laid in trench to a depth n.e 1.5m. Rate should include cost of fittings (connectors), excavation, laying and backfilling of trench

		4.2.1		OD63mm PE PN10 		m		800				- 0



		4.3		PE Straight Couplers - PN10

		4.3.1		OD63mm		nr		5				- 0



		4.5		PE Adapter - PN10

		4.5.1		OD63X 2" Female adapters		nr		2				- 0



		4.5.2		OD63 X 1½" Male adapters		nr		1				- 0



				Air Release Valve								- 0

		4.5.3		Supply and install a 63mmOD air release valve with all its fittings,along the PN6 pipeline, well secured by 230mm thick,1000x1000mm masonry manhole, well finished and covered with a reinforced concrete cover cast insitu using 10mm rebars at 150mm spacing, to be constructed in consultation with the GOAL Engineer onsite.		nr		1				- 0



		4.6		Marker posts

		4.6.1		Marker post for pipelines as per drawings. Painted white and writing painted black.  This should be provided every 200m.		nr		4				- 0

				TOTAL TO GRAND SUMMARY								- 0

















Distribution main



		Community Tap stand (CTS) Project to be constructed in Naryamoi South Community in Kaabong District



				BILL NO.5  DISTRIBUTION SYSTEM

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				NB: Contractors Should note that there is going to be no provision for construction a  a Public Tap stand/Standpipe. Only a meter chamber shall be constructed.  Distribution pipe ending after the meter chamber to be fitted with a Female Adapter(PE) and pluged with End Cap(PE)

		5.1		DEMOLITION & SITE CLEARANCE



		5.1.1		General clearance along pipeline		m2		402				- 0



		5.2		Plastic PE pressure pipes to BS 5114 OR its equivalent, all to PN6 and fittings  all to PN 10, laid in trench to  adepth n.e 1.5m. Rate should include cost of excavation, laying and backfilling of trench



		5.2		PE Pressure Pipes

		5.2.1		OD63mm HDPE PN6		m		200

		5.2.2		OD40mm HDPE PN6		m		705				- 0

		5.2.3		OD50mm HDPE PN6		m		420

		5.2.4		ND 50mm GI class C		m		6

		5.2.5		OD32mm HDPE PN6		m		15				- 0



		5.3		PE Straight Coupling - PN10



		5.3.1		OD40mm		nr		2				- 0



		5.2.2		OD63mm 		m		2



		5.2.3		OD50mm 		m		4



		5.3.4		OD32mm		nr		3				- 0



		5.4		PIPEWORK-FITTINGS AND VALVES



		5.4.1		HDPE Tee



		5.4.2		Reducing Tee - PN6



		5.4.2.1		40x32 mm OD		nr.		3				- 0



		5.4.3		Reducing Connector - PN6

		5.4.3.1		40X32mm OD		nr.		3				- 0



		5.4.3.2		50x40mmOD		nr.		3				- 0



		5.4.3.3		63x50mmOD		nr.		3				- 0



		5.4.4.0		PE Adaptor



		5.4.4.1		Male Adaptor



		5.4.5.1		40mmOD		nr		3				- 0



		5.4.6.0		PE End Cap



		5.4.6.1		32mm OD		nr.		3				- 0



		5.5.0		Air Release Valve

		5.5.1		Supply and install a 40mmOD air release valve with all its fittings,along the PN6 pipeline, well secured by 230mm thick,1000x1000mm masonry manhole, well finished and covered with a reinforced concrete cover cast insitu using 10mm rebars at 150mm spacing, to be constructed in consultation with the GOAL Engineer onsite.		nr.		3				- 0



				Collection 1 to Summary								- 0





		5.6.1		Marker post for pipelines as per drawings Number 3 (Page 1 of 1). Painted white and writing painted black		nr.		6				- 0



		5.6.2		Construct  a reinforced concrete meter chamber with a precast reinforced concrete concrete cover raising above the ground level by 300m as in the drawing number 5 (Page 1 of 1) including all earthwork, concrete works, plumbing, all relevant fitings( Gate Valve, meter,etc.); galvanized iron pipe and fitting all to PN 6 		nr		3				- 0





				Collection 2 to Summary								- 0





		5.6.1		Page 1: Collection 1 to Summary 								- 0



		5.6.2		Page 2: Collection 2 to Summary								- 0



				TOTAL TO GRAND SUMMARY								- 0
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ENGINEER'S ESTIMATE, JULY 2019	




Summary



				Community Tap stand (CTS) Project to be constructed in Leteruwa Community in Kaabong District

				NOTE: 
1. GOAL shall be constructing 2No Community Tap Stands, (CTS) in Kaabong District - Northern Uganda.  These are conversions (Already existing handpumps that shall be motorised).  
2. This unpriced Bill of Quantities is for One CTS only
3. The currency shall be in Uganda Shillings (UGX)

				 GRAND SUMMARY 

				ITEM NO.		DESCRIPTION		AMOUNT (USHS.)



				1		BOREHOLE AND BOREHOLE SOURCE		- 0



				2		RESERVOIR/TANK		- 0



				3		TRANSMISSION		- 0



				4		DISTRIBUTION 		- 0



				5		ELECTROMECHANICAL		- 0



						SUB-TOTAL 1		- 0



						ADD  18% VAT		- 0



						GRAND TOTAL		- 0
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Borehole and Source



				Community Tap stand (CTS) Project to be constructed in Leteruwa Community in Kaabong District



						BILL NO. 1 BOREHOLE SOURCE

				ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				1		BOREHOLES AND BOREHOLE SOURCE



				1.1		Galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes:  



				1.1.1		ND50mm(2") ND Transmision line		m		10				- 0



				1.1.2		ND50mm(2") ND for Pump wash out		m		2				- 0



				1.1.3		GMS double socketed long radius 90 degrees bends to BS 3601 of  50mm(2") ND		nr		1				- 0



				1.1.4		GMS socketed bends 45 degrees 50(2")mm ND		nr		2				- 0



				1.1.5		Double socketed brasss gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr		2				- 0



				1.1.6		Socketed GMS Non-Return Valve to ISO 2441 to PN 10 for ND 50mm(2")		nr		1				- 0



				1.1.7		Socketed Pressure Gauge N30 Series for ND 25mm(1")		nr		1				- 0



				1.1.8		Socketed Air valve ND 25mm(1")		nr		1				- 0



				1.1.9		GMS  Equal Tee ND 50x50x50mm (2x2x2")		nr		1				- 0



				1.1.10		GMS Reducing Tee ND 50X50X25mm(2x2x1")		nr		2				- 0

														- 0

				1.1.11		GMS Reducing Socket ND50x40mm(2X1½")		nr		1				- 0

														- 0

				1.1.12		GMS ND 5Omm(2") Nipple		nr		6				- 0

														- 0

				1.1.13		GMS ND 40mm(1½") Nipple		nr		1				- 0

														- 0

				1.1.14		GMS ND 25mm(1") Nipple		nr		1				- 0

														- 0

				1.1.15		GMS ND50mm(2") socketed union		nr		2				- 0

														- 0

				1.1.16		GMS ND 50mm(2") Elbow		nr		2				- 0

														- 0

				1.1.17		GMS ND 50mm(2") Soceket		nr		3				- 0



				1.1.18		Supply,Install and do Welding of the third plate as well cover for the borehole and all its accessories for the purpose of securing the pump and all installations in the well (the client has the third plate)		nr		1				- 0



				1.2.0		BUILDING WORKS

				1.2.1		Construct a chain linked fence; 100x100mm Concrete post of C25 concrete and wire galvanised wire chain link fence of gauge 10 to BS 1722, with triple row of galvanised barbed wire gauge 10 on top, anchored into blockwork dwarf wall as per
drawings number 2(Page 2 of 2), height 2.075m		M		38				- 0



				1.2.2		Supply and fix gate to BS 3470, painted to
Engineer's approval, of 2X2.075M as per attached  detailed drawing number 2 (Page 2 of 2) and Provide heavy duty pud lock(Mindy Guard-Medium Size 50mm) for the gate		Item		1				- 0



				1.2.3		Plant paspalum grass in the compound of pump intake and provide watering during time of construction. See  detailed drawings number 2( page 1 of 2)		m²		24.39				- 0



				1.3.0		Earth Works

						Excavation of Foundation

				1.3.1		 Excavation for pad foundations in soft/rock material commencing from relatively horizontal ground level to a minimum depth of 800mm		m³		2.646				- 0

				1.3.2		 Selected excavated material other than top soil or rock backfilled and compacted  to sides of foundations 		m³		1.61				- 0



				1.4.0		Insitu Concrete incl. Placing

				1.4.1		Provision and placing of concrete, design mixes to BS 5328 with Oridnary portland cement to BS 12 or BS 146 and aggregate 10mm dia mahine crushed to the following grade:

				1.4.2		Concrete class 15; Blinding		m³		0.16632				- 0

				1.4.3		Concrete Class 25: 600x600x250mm thick Pad footing		m³		0.8316				- 0

				1.4.4		Concrete Class 25:250x250mm stub Column		m³		0.63525				- 0



				1.4.5		Concrete Ancilliaries

				1.4.5.1		Formwork - fair finish to pad footing and stub column 		m		38.4				- 0



				1.4.6		 Reinforcement in concrete

				1.4.6.1		Steel fabric reinforcement to BS4483 , fabric reference A252, and of the following mass

				1.4.6.2		T-10 bars (Nominal mass 0.5-2 kg/m)		kg		51.744				- 0



				1.4.6.3		Supply and spread a 50mm layer of machine crushed aggregates in the fenced area.		item		1				- 0



				1.4.7		Sundries

				1.4.7.1		Binding Wire (2mm diam)		Kg		2.5				- 0



				1.4.7.2		Assorted nails		Kg		4				- 0



				1.5.0		Inspection Chamber

				1.5.1		Construct  a reinforced concrete meter chamber 1.5x1.5m as detailed in drawings, with vents to specs and a precast reinforced concrete cover raising 300mm above ground, to protect the Bulk meter, Valves and flash out connection, including all earthwork, placing of concrete works and installation of plumbing fittings. Provide a top sleeve to protect the ND50mm GMS pipes at wall crossing with the chamber. 		item		1.00				- 0



				1.5.2		Anchorage

				1.5.2.1		Cast 300x300mm anchorage concrete block using C30 concrete, around the ND50mm GMS pipe at the Manhole as protection against vibration.		Item		1				- 0



				1.6		 Riser Pipe and Pump Installation

				1.6.1		Motor cable (water resistent Cable), 6 mm² - 3-phase cable for power and 1-phase cable for ground		m		0				Rate only



				1.6.2		Heavy duty white column Upvc pipes riser pipe ND50mm PN10 of square threads, 6.4mm min. thickness and able to withstand 35kg/sq cm		nr		15				- 0



				1.6.3		Provide a safetyline(A polypropylene rope or a stainless steel braided cable) for future maintenance of the pump		m		50				- 0



				1.7		Platform Construction

				1.7.1		Supply and cast a telescopic pedestal in concrete mix 1:2:4, as detailed in the drawings and specification.		item		1

						TOTAL TO GRAND SUMMARY								- 0
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Reservoir

		Community Tap stand (CTS) Project to be constructed in Leteruwa Community in Kaabong District



				BILL NO.2  8000LITRES RESERVOIR/PLASTIC TANKS

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)



		2		Element NO.1: Substructure

		2.1		Site Preparation

		2.1.1		Excavate over site to reduced levels commencing from stripped site level		m²		36.00				- 0

		2.1.2		Dig out any existing termite mount, destory queen and apply approved anti-termite spray to the entire site		m²		81.00				- 0

		2.1.3		Anti- termite treatment to sides and bottoms of foundation		m²		28.00				- 0

		2.1.4		Ditto but stripped surfaces of the ground		m²		7.84				- 0

		2.1.5		Ditto but blinded surface of hardcore		m²		7.84				- 0

		2.2		Trees

		2.2.1		Cut and dispose of trees of the following girth; include removal of stump

		2.2.2		Girth 500mm - 1000mm (0.5m-1m)		nr		1.00				- 0

		2.2.3		Girth 1m - 2m		nr		1.00				- 0

		2.3		Stumps

		2.3.1		Remove and dispose of stumps of the following diameter; include for grabbing up the roots and backfilling the hole left with top soil

		2.3.2		Diameter 150mm - 500mm		nr		1.00				- 0

		2.3.3		Diameter 500mm - 1m		nr		1.00				- 0

		2.4		Earthworks and Excavation								- 0

		2.4.1		Excavate foundation trench not exceeding 1.5m deep commencing from reduced level		m³		7.50				- 0

		2.4.2		Ditto but column bases		m³		6.00				- 0

		2.4.3		Extra over excavations: breaking up rock met with in excavations		m³		0.80				- 0

		2.5		Disposal of excavated materials

		2.5.1		Return, fill in and ram selected excavated material around the foundation around foundations and walling; placed in 200mm layers, watered and compacted to 95% MDD		m³		8.50				- 0

		2.5.2		Load, wheel and evenly spread out surplus soil on site		m³		5.80				- 0

		2.6		Fillings

		2.6.1		125mm murram filling: well watered and compacted to 95% MDD 95%: to make up levels under floor bed		m²		6.60				- 0

		2.6.2		150mm Hardcore bed:  in broken stone  well compacted, consolidated and blinded with and including 20mmlayer of lake/river sand well watered ready to receive concrete		m²		6.60				- 0

		2.6.3		 Excavation for pad foundations in soft/rock material commencing from relatively horizontal ground level to a minimum depth of 800mm		m³		1.62				- 0

		2.6.4		 Selected excavated material other than top soil or rock backfilled and compacted  to sides of foundations 		m³		1.61				- 0

				Insitu Concrete incl. Placing

		2.6.5		Provision and placing of concrete, design mixes to BS 5328 with Oridnary portland cement to BS 12 or BS 146 and aggregate 10mm dia machine crushed to the following grade:

		2.6.5.1		Concrete class 15; Blinding to pad bases		m³		0.11088				- 0

		2.6.5.2		Concrete Class 25: 600x600x250mm thick Pad footing		m³		0.5544				- 0

		2.6.5.3		Concrete Class 25:250x250mm stub Column		m³		0.385				- 0



				Concrete Ancilliaries

		2.6.6		Formwork - fair finish to pad footing and stub column 		m2		25.6				- 0



		2.7		Concrete to foundation trenches

		2.7.1		Mass concrete mix 1:4:8/38mm aggregate; 50mm thick blinding to foundations		m²		3.54				- 0

		2.7.2		Mass concrete mix 1:3:6/20mm aggregate, in foundation trenches		m³		2.74				- 0

				Reinforced  concrete in mix 1:1.5:3/20mm aggregate vibrated in:								- 0

		2.7.3		Column and Column Base [Plinth Structure]		m³		2.93				- 0

				Ditto to ground beam		m³		1.386				- 0

		2.8		Sawn Form work

		2.8.1		Sawn formwork to ground beam		m²		26.4				- 0

		2.9		Reinforcement

		2.9.1		Mild steel bar reinforcement to BS 4483

		2.9.2		8mm bars(shear reinforcement to column)		Kg		48.00				- 0

		2.9.3		8mm bar as a chair/spacer for the column base		Kg		2.00				- 0

		2.1		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and chair/ spacer blocks

		2.10.1		16mm bars		Kg		176.87				- 0

		2.10.2		10mm bars for ground beam		Kg		32.58				- 0

		2.11		Sawn Form work

		2.11.1		Ditto but Columns		m²		19.50				- 0

		2.12		Foundation/Plinth Walls

		2.12.1		Hard burnt clay bricks to BS 3921(3.5N/mm² compressive strength) bedded and jointed in cement and sand(1:3) mortar 

		2.12.2		230mm wall		m²		7.28				- 0

		2.13		Damp Proof Membrane

		2.13.1		1000 Gauge polythene sheet damp proof membrane in one layer with 300mm end laps: laid on blinded hardcore		m²		6.60				- 0

		2.13.3		 230mm wide: APC laid along the main layout of wall		m		11.20				- 0

		2.13.4		DPC		roll 		2.00				- 0

		2.14		Plinth wall finishes

		2.14.1		15mm cement and sand(1:3) render: steel trowelled smooth		m²		15.40				- 0

		2.15		Element NO.2: Building Frame[Super structure]

		2.15.1		Reinforced in-situ concrete mix 1:1.5:3/20mm aggregate (machine crush-aggregate) in

		2.15.2		Columns		m³		2.05				- 0

		2.15.3		Ring beams		m³		2.50				- 0

		2.15.4		Slab but concrete mix 1:2:4/20mm aggregate		m³		1.78				- 0

		2.16		High yield tensile steel bar reinforcement to BS 4461 as described including cutting to lengths, bending, hoisting and fixing including all the ncessary binding wire and spacer blocks

		2.16.1		16mm bars for columns and ring beam		Kg		367.90				- 0

		2.16.2		8mm bars(shear reinforcement to column and beams)		Kg		257.25				- 0

		2.16.3		10mm bars for slabs		Kg		74.55				- 0

		2.17		Sundries

		2.17.1		Binding wires(2mm diameter)		roll 		1.00				- 0

		2.17.2		Assorted Nails		Kg		15.00				- 0

		2.18		Sawn Form work to:								- 0

		2.18.1		Sides and soffites: Beam		m²		95.76				- 0

		2.18.2		Vertical sides: Column		m²		88.32				- 0

		2.18.3		Soffites: Slab		m²		9.18				- 0

		2.19		Element NO.3: Walls								- 0

		2.19.1		Provide Eucalyptus poles(75mm/3" to 100mm/4" in size and length between 15 to 20feet) @) as a temporary structure for scaffolding		No.		20.00				- 0



		2.25		Water Tank and  Plumbing System

		2.25.1		Supply and Install Gentex tank  of 8000litres plastic tank  with a 0.35m steel wide access man way, ball float valve, fixed inlet (50mm diam), outlet (50mm diam ), overflow and washout (50mm dia)GMS pipes connection complete with internal pipe work and fittings, bracings as detailed in the drawings  number 1(Page 3 of 11)		Item		1.00				- 0

		2.25.2		Supply and fix iron sheet gauge 28 prepainted on the four vertical sides of the tank to protect the tank from sun radiation		m²		8.14				- 0

		2.25.3		Supply of foldable ladder

		2.25.3.1		Stainless steel material 304 stainless steel withdth 500mm and height 4000m		nr.		1.00				- 0

		2.26		Supply and fix galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes - Tank WashOut.

		2.26.1		50mm ND drop down pipe		m		6				- 0

		2.26.2		GMS double socketed long radius 90 degrees bends to BS 3601, flanges to ISO 2441 of ND 50mm(2")		nr.		2				- 0

		2.26.3		All socketed gate valves to BS 5150 for operation by hand,  to ND 50 mm(2")		nr.		1				- 0

		2.26.4		Socketed nipples ND 50mm(2")		nr.		2				- 0

		2.26.5		Socketed connecting Union/ connector ND50mm(2")		nr.		2				- 0



		2.26.6		HDPE PN6 ND OD63 X 2" Female adapters		nr.		1				- 0



		2.27		Supply and fix galvanised Mild Steel (GMS) pipes with threaded joints, all to BS 3601, not in trench and of the following sizes - rising main.



		2.27.1		ND50mm(2") ND Transmision line		m		8				- 0



		2.27.2		GMS double socketed long radius 90 degrees bends to BS 3601 of  50mm(2") ND		nr		2				- 0



		2.27.3		GMS straight socket ND50(2")mm 		nr		2				- 0



		2.27.4		GMS ND50mm(2") socketed union		nr		2				- 0



		2.27.5		Socketed GMS ND 50mm(2") long screw fitted with a bucknut		nr		1				- 0



		2.28.0		Fencing

		2.28.1		Construct a chain linked fence; 100x100mm Concrete post of C25 concrete and wire galvanised wire chain link fence of gauge 10 to BS 1722, with triple row of galvanised barbed wire gauge 10 on top, anchored into blockwork dwarf wall as per
drawings number 2(Page 2 of 2), height 2.075m		M		38				- 0



		2.28.2		Supply and fix gate to BS 3470, painted to
Engineer's approval, of 2X2.075M as per attached  detailed drawing number 2 (Page 2 of 2) and Provide heavy duty pud lock(Mindy Guard-Medium Size 50mm) for the gate		Item		1				- 0



				TOTAL TO GRAND SUMMARY								- 0
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Electro-Mechananical

		Community Tap stand (CTS) Project to be constructed in Leteruwa Community in Kaabong District

				BILL NO.3  ELECTROMECHANICAL

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				ELECTRO-MECHANICAL WORKS



				Submersible pump

				NB. Contractors are to quote for Lorentz pump of PS2 - 1800C-SJ5-12 series of Max flow rate of 7.6m3/hr and Max.head; total head (H) of 70m; with Controller PS- 4000, Max.Power of 1.8KW. During construction. A Pump and PV sizing shall be done and PS2-4000  pump that shall be selected for a particular site, shall not exceed the characteristic(Flow rate and Head) mentioned.

Further, Contractors are also to quote for Lorentz PV panels of Peak Power(P max) of 200Wp, Maximum number of Solar Panels to be installed is 10.

The well casing, internal is 5 inches

		3.1.1		Lorentz pump as  PS2-1800C-SJ5-12 series  Pumpset Q = 7.6m3/hr(Max.), H = 70m(Max.) total head, with controller    PS-4000, Max. power of 1.8KW with a high efficiency EC Drive Brushless Motor; Model Lorentz ECDRIVE 4000-HRE, rated Power 1.8kw and Motor cable of 6mm2 for 50m. Refer to the PV drawings attached		nr		1				- 0

				ELECTRICAL WORKS



				Solar PV System 

		3.1.2		Lorentz PV as LC200-Portable Kit, Polycrystalline Solar Panels,  @200Wp, 8.84Imp, 37.3 Vmp, See details in PV and Pump Sizing Report attached		nr		6				- 0



		3.1.3		PV Disconnect 400 - 50- 3-s box connection with DC Disconnect Switch and Lightning surge protection with maximum voltage of 400V DC and maximum current of 50A, See details in PV and Pump Sizing report		nr		1				- 0

				Solar Mounting Structure								- 0

		3.1.4		Solar Array mounting frame for 10no. Solar panels each measuring 1956x992mm, to be fabricated using galvanised rust-free/resistant steel metal supported by galvanised steel pipes/angle sections onto a reinforced concrete base constructed to specifications. Special bolts and nuts with arren-keys shall be supplied for fastening modules, enhanced for theft-proof and spot welded, Ref drawing GKA [- -]12, RCT-GKA [- -]03 & 04, RCT-GKA [- -]01 & 02 and RCT-GKA [- -] 05) attached.		item		1				- 0



		3.1.5		Surge protectors2 (See details in PV & Pump sizing report attached)		nr		1				- 0

												- 0

		3.1.6		Supply and fix a 3G PS-Communicator compartible with PS2 Pumps		 		1				- 0



		3.1.7		Well Probe V2 ( see details in PV & Pump Sizing  report attached)		nr		1				- 0



		3.1.8		Pressure switch (See details in PV & Pump sizing report attached) - provide all the necessary connections and high pressure ball valve at the reservoir and install the pressure switch to the satisfaction of the engineer onsite.		Item		1				- 0



		3.1.9		Assortment of electrical cables, interconnects and accessories for complete system wiring, including where necessary, underground cables, wired in full conduit technique; supplied and installed to specifications.		sum		1				- 0



				Wiring, Riser Pipe and Pump Installation

		3.1.10		Motor cable (water resistent Cable), 6mm²		m		0				- 0



		3.1.11		PPR riser pipe ND50mm(1½")  PN10		nr		0				- 0



		3.1.12		Stainless steel adaptor set ND50mm(1½")		set		2				- 0



		3.1.13		Provide a safetyline(A polypropylene rope or a stainless steel braided cable) for future maintenance of the pump		m		50				- 0

				Earthing and Lightening Protection

		3.1.14		Complete with copper rod 16mm² earth wire , copper wire, copper clamp, charcoal, damp salt for earthing . Ligtening complete with copper rod, copper tape , copper spike , copper bolt at the solar structure		nr		1				- 0



				Water Monitoring system



		3.1.15		Bulk Meter, WP Water meter DN50mm(2"), See details in the PV & Pump Sizing report attached (Page 21-23 of 31 of the combined drawings)		nr		1				- 0



				Carried to Summary								- 0



				TOTAL TO GRAND SUMMARY								- 0
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Transmission main

		Community Tap stand (CTS) Project to be constructed in Leteruwa Community in Kaabong District

				BILL NO.4  DISTRIBUTION SYSTEM

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

		4		DEMOLITION AND SITE CLEARANCE

		4.1		General Site Clearance

		4.1.1		General site clearance for pipe trench		m2		120				- 0



		4.2		PE pressure pipes to ISO 4427, PN10 and fittings conforming to BS 12201, all to PN 10, laid in trench to a depth n.e 1.5m. Rate should include cost of fittings (connectors), excavation, laying and backfilling of trench

		4.2.1		OD50mm PE PN10 		m		397				- 0



		4.3		PE Straight Couplers - PN10

		4.3.1		OD50mm		nr		6				- 0



		4.5		PE Adapter - PN10

		4.5.1		OD50X 2" Female adapters		nr		1				- 0



		4.5.2		OD50 X 1½" Male adapters		nr		-				- 0



				Air Release Valve								- 0

		4.5.3		Supply and install a 50mmOD air release valve with all its fittings,along the PN6 pipeline, well secured by 230mm thick,1000x1000mm masonry manhole, well finished and covered with a reinforced concrete cover cast insitu using 10mm rebars at 150mm spacing, to be constructed in consultation with the GOAL Engineer onsite.		nr		1				- 0



		4.6		Marker posts

		4.6.1		Marker post for pipelines as per drawings. Painted white and writing painted black.  This should be provided every 200m.		nr		2				- 0

				TOTAL TO GRAND SUMMARY								- 0

















Distribution main

		Community Tap stand (CTS) Project to be constructed in Leteruwa Community in Kaabong District



				BILL NO.5  DISTRIBUTION SYSTEM

		ITEM NO.		DESCRIPTION		UNIT		QTY		RATE (USHS.)		AMOUNT (USHS.)

				NB: Contractors Should note that there is going to be no provision for construction a  a Public Tap stand/Standpipe. Only a meter chamber shall be constructed.  Distribution pipe ending after the meter chamber to be fitted with a Female Adapter(PE) and pluged with End Cap(PE)

		5.1		DEMOLITION & SITE CLEARANCE



		5.1.1		General clearance along pipeline		m2		356				- 0



		5.2		Plastic PE pressure pipes to BS 5114 OR its equivalent, all to PN6 and fittings  all to PN 10, laid in trench to  adepth n.e 1.5m. Rate should include cost of excavation, laying and backfilling of trench



		5.2		PE Pressure Pipes

		5.2.1		OD40mm		m		800

		5.2.2		ND 50mm GI class C		m		5				- 0

		5.2.3		OD50mm HDPE PN6		m		85

		5.2.4		ND 32mm GI class C for crossing river of width 9m		m		9

		5.2.5		OD32mm		m		300				- 0



		5.3		PE Straight Coupling - PN10



		5.3.1		OD40mm		nr		4				- 0



		5.2.3		OD50mm 		nr		3



		5.3.2		OD32mm		nr		5				- 0



		5.4		PIPEWORK-FITTINGS AND VALVES



		5.4.1		HDPE Tee



		5.4.2		Reducing Tee - PN6



		5.4.2.1		40x32 mm OD		nr.		1				- 0



		5.4.3		Reducing Connector - PN6

		5.4.3.1		40X32mm OD		nr.		2				- 0



		5.4.3.2		50x40mmOD		nr.		3				- 0





		5.4.4.0		PE Adaptor



		5.4.4.1		Male Adaptor



		5.4.5.1		40mmOD		nr		3				- 0



		5.4.6.0		PE End Cap



		5.4.6.1		32mm OD		nr.		3				- 0



		5.5.0		Air Release Valve

		5.5.1		Supply and install a 40mmOD air release valve with all its fittings,along the PN6 pipeline, well secured by 230mm thick,1000x1000mm masonry manhole, well finished and covered with a reinforced concrete cover cast insitu using 10mm rebars at 150mm spacing, to be constructed in consultation with the GOAL Engineer onsite.		nr.		3				- 0



				Collection 1 to Summary								- 0





		5.6.1		Marker post for pipelines as per drawings Number 3 (Page 1 of 1). Painted white and writing painted black		nr.		5				- 0



		5.6.2		Construct  a reinforced concrete meter chamber with a precast reinforced concrete concrete cover raising above the ground level by 300m as in the drawing number 5 (Page 1 of 1) including all earthwork, concrete works, plumbing, all relevant fitings( Gate Valve, meter,etc.); galvanized iron pipe and fitting all to PN 6 		nr		3				- 0





				Collection 2 to Summary								- 0





		5.6.1		Page 1: Collection 1 to Summary 								- 0



		5.6.2		Page 2: Collection 2 to Summary								- 0



				TOTAL TO GRAND SUMMARY								- 0
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