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SECTION F INVITATION FOR TENDER

Tender Name: NOMINATED SUECONTRACT TENDER FOR SUPPLY, DELIVERY, INSTALLATION,
TESTING AND COMMISSIONING OF MEDICAL GASES PLANTS AND PIPING SYSTEM COMPLEX
KERUGOYA LEVEL 5 HOSPITAL.

Tender Negotiation N0:824618 -2020/2021 .

The County Government of Kirinyagainvites sealedbids from all interested andeligible tenderers for

the NOMINATEBUB CONTRACT NOMINATEDSUB CONTRACT TENDER FOR
SUPPLY, DELIVERYINSTALLATIONTESTINGAND COMMISSIONING OF MEDICAL GASES
PLANTS AND PIPING SYSTEM COMPLEX AT KERUGOYASLIHUEPRITAL

Interested and eligible Contractors may obtain further information from and inspect the tender
documents at Director Supply ChainManagementOffice, 1st Floor, Kirinyaga County Headquarters,
Kutus during normal working hours.

A complete set of tender documents may be obtained by interested bidders from the County
website www.kirinyaga.go.ke and also online vide IFMIS SUPPLIER PORTAL. Once you have
loggedin the supplier portal, yousearchfor the respective negotiation number. (Searchpublished
negotiations > select number> type the number > click Go). Bidders who download the
documents from the website MUSTforward their particulars (name, contacts, physical address
and the Tender Negotiation N0:824618-2020/2021. and Description) immediately to
procurement@kirinyaga.go.ke for recording.

Prices quoted should be inclusive of all taxes and delivery costs and must be expressed in Kenya
shillings and shall remain valid for a period of 120 days from the closing date of the tender.

Tendersmust be accompanied by a Bid Security of Kshs150,000 from areputable bankorinsurance
firm approved by PPRAIn the format provided valid for an additional 30 days beyond the tender
validity period.

Completed Tenders are to be saved as PDF documents marked TENDER NEGOTIATION
NO:8246182020/2021 For NOMINATED SUBCONTRACT TENDER FOR SUPPLY, DELIVERY
INSTALLATION, TESTING AND

COMMISSIONING OF MEDICAL GASES PLANTS AND PIPING SYSTEM CONMERIBEQ@YA
LEVEL 5 HOSPITAL so as to be received on or befor®lONDAY 26TH OCTOBER, 2020 AT 11.00AM

A Pre-bid Meeting shall be held on Thursday 16th OCTOBER, 2020 AT 11.00AM. Bidders shall
converge at the 3rd Floor Conference Room, County Headquarters Complex, at Kutus Town,
Kirinyaga County.

HEAD, SUPPLY CHAIN MANAGEMENT
FOR: COUNTY SECRETARY



http://www.kirinyaga.go.ke/
mailto:procurement@kirinyaga.go.ke

DEFINITIONS
The following terms and expressions used in the contract document shall have the following meanings:

The Employer County Government of Kirinyaga

Represented by: THE CHIEF OFFICER
COUNTY MEDICAL SERVICES, PUBLIC HEALTHSANDTATION
P.0O.Box24-010300
KERUGOYA

Architect: Chief Architect
State Department of Public WorksP.O.
Box 30743-00100
NAIROBI

Engineer: Chief Engineer Mechanical (BS) State
Department of Public Works P.O. Box
41191 - 00100 NAIROBI

Quantity Surveyor: Chief Quantity Surveyor
State Department of Public WorksP.O.
Box 30743-00100
NAIROBI

Structural Engineer: Chief Engineer (Structural)
State Department of Public WorksP.O.
Box 30743-00100
NAIROBI

Electrical Engineer: Chief Engineer (Electrical)
State Department of Public WorksP.O.
Box41191-00100
NAIROBI

Project Manager: The Works Secretary
State Department of Public WorksP.O.
Box 30743-00100
NAIROBI

Main contractor: The firm appointed to carry out the supply, delivery, installation, testing and
commissioning of Medical Gases Plants and Piping System installation Works.

Site: Kerugoya County Hospital
Compound.

(ii)



SPECIAL NOTES

Thesenotes shall form part of the Instructions to Tenderers and Conditions of Contract.

The tenderer is required to check the number of pagesin this document and should he
find any missing, or in duplicate, or indistinct he should inform the Chief Engineer -
Mechanical (BS), State Department of Public Works.

Shouldthe tenderer be in any doubt about the precise meaning of anyitem or figure, for
any reason whatsoever, he must inform the Chief Engineer-Mechanical (BS), State
Department of Public Works, in order that the correct meaning may be decided before
the date of submission of tender.

Noliability will be admitted nor claim allowed, in respect of errors in the tender dueto
mistakesin the specification, which shouldhavebeenrectified in the manner, described
above.

All tenderers must make adeclaration that they have not andwill not make any payment
to any person which can be perceived as an inducement to enable them to win this
tender.

Any tenderer whose firm uses the titles

evidence of registration of at least one of the directors by the EngineersBoard of Kenya
to avoid disqualification.

(iii)

OEnginee



FORM OF TENDER

To: The Chief Officer
County Medical Services, Public Health and Sanitation

P.O. Box 24- 010300
Kerugoya

Dear Sir,

NOMINATED SUB CONTRACT TENDEROR SUPPLY, DELIVERY, INSTALLATION, TESTINGND
COMMISSIONING OF MEDICAL GASES PLANTS AND PIPING SYSTEM COMPLEX AT KERUGOYA LE\

5 HOSPITAL

TENDER NEGOTIATION Ng246182020/2021

1. Inaccordancewith the Instructions to Tenderers, Conditions of Contract, Specffications and
Bills of Quantities for the execution of the above named Works, we, the undersigned offer
to construct, install andcomplete suchWorksand remedy any defects therein for the sumof:

KSNS. i . [Amount in figures]
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2. Weundertake, if our tender is accepted, to commence the Worksas soonasis reasonably
possible after the receipt ofthe Emp | o \Remd £ s e n hotce to comnence, and to
complete the whole of the Works comprised in the Contract within the time stated in the

Appendix to Conditions of Contract.

3. Weagree to abide by this tender for a period of 120 daysfrom the date of tender opening
and shall remain binding upon usand may be accepted at any time before that date.

4. Unlessanduntil aformal Agreementis prepared and executed this tender together with your
written acceptance thereof, shall constitute a binding Contract between us.

5. Understand that you are not bound to accept the lowest or any tender you may receive.
Dated this éeééeéé.. day of eééeeéee20¢é.
Signature é é é é é é é . i capacityhoef éééeéeeéeéceeeeeceee.
duly authorized to sign tenders for and on behalf of:

éééeééeééeéeééeééeé. . [ Name of Tenderer] 0

VAT CERTI FI CATE No. ééééééééééeéeéecéeécéeé
Witness: Name éééeéécéeeeceeceeeeceece.
Address éééééééééééeééeéeeéececéeée.

z

Signatureé é e é e é ¢ e éeéeeeéeceeéeé



FORM OF TENDER SECURITY FROM BANK

WHEREAS........cciiiiiiiiiieiiie e (hereinafter called 0 t e n d e rhassubn)itted his
tender dat e dé BGWNATED SUECBNITRACT TENDER FOR SUPPLY, DELIVERY,
INSTALLATION,

TESTING ANIOMMISSIONING OF MEDICAL GASES PLANTS AND PIPING SYSTEM COMPLEX AT
KERUGOYA LEVEL 5 HOSPITAL.

KNOW ALL PEOPLE by these presentisat WE...........cccccccveeiiiiiiees e, Havingour registered office at
eéééeecécéceéceeééeeéeéé e é éhernafter called 0t hBank arg ,bound unto
€Eéeéeééeéééééé é é é(@erenafter caled o0t heEmpl oy ein 6 the sum of
Kshséééééeééeéeeéeeéceé

for which payment well and truly to be made to the said Employer, the Bankbinds itself, its

successorsand assignshy these presents sealedwith the CommonSealof the said Bankthis

ééééééééébay of eEééééeéeéeéeeeéeeeee. 20 e¢é
THE CONDITIONS of this obligation are:

1. If after tender opening the Tenderer withdraws his tender during the period of
tender validity specified in the instructions to Tenderers

Or

2. If the Tenderer, havingbeennotified of the acceptance of histender bythe Employer
during the period of tender validity:

(a) fails or refusesto execute the form of Agreementin accordancewith the
Instructions to Tenderers, if required; or

(b) fails or refusesto furnish the Performance Security, in accordance with
the Instructions to Tenderers;

We undertake to pay to the Employer up to the above amount upon receipt of his
first written demand, without the Employer having to substantiate his demand,
provided that in his demand the Employer will note that the amount claimed by hisis
due to him, owing to the occurrence of one or both of the two conditions, specifying
the occurred condition or conditions.

Thisguarantee will remain in force for a period of 150daysfrom the date of tender opening,
and any demand in respect thereof should reach the Banknot later than the said date.

.. eéééeéeéeeeéeé e éeé
(date) (Signature of the Bank)
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FORM OF TENDER SECURITY FROM INSURANCE

WHEREAS......ccoovieeeiiiiiiee e, (hereinafter called 0 t e n d e rhassubn)itted his

tender dated Forthe nominated sub- contract tender for supply, delivery, installation, testing andcommissioning
of medical gasesplants and piping system complex at kerugoya level 5 hospital

KNOWALL PEOPLE byhese presentst h a t WE éééé

D
(0]
@
@
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@
@
@
[0
D

Having our registered office a t ééééeeeééeéeeceeeeeeeeeceée.
(hereinafter called O0theélértsué @ cceddd ¢ éa&réeé 6ound unto
(hereinafter called 0t hks Emglécdyetréodé ¢ aétthte sum of

for which payment well andtruly to be madeto the said Employer, the Insurancebindsitself, its
successorsand assignsby these presents sealedwith the CommonSealof the said Insurancethis

z z z z z z z z

eeeeeeéeeeéeébay of eéeeeeeeeeeeeee. 20 ecee
THE CONDITIONS of this obligation are:

3. If after tender opening the Tenderer withdraws his tender during the period of
tender validity specified in the instructions to Tenderers

Or
4, If the Tenderer, havingbeennotified of the acceptance of histender bythe Employer
during the period of tender validity:

(a) fails orrefusesto execute the form of Agreementin accordancewith the
Instructions to Tenderers, if required; or

(b) fails or refusesto furnish the Performance Security, in accordance with
the Instructions to Tenderers;

We undertake to pay to the Employer up to the above amount upon receipt of his
first written demand, without the Employer having to substantiate his demand,
provided that in his demand the Employer will note that the amount claimed by hisis
due to him, owing to the occurrence of one or both of the two conditions, specifying
the occurred condition or conditions.

Thisguarantee will remain in force for a period of 150daysfrom the date of tender opening,
and any demandin respect thereof shouldreach the Insurancenot later than the said date.

éééeéeeéeéeeeeeeee. . eééeéeeéeéeeecé e eéeé
(date) (Signature of the Insurance)
ééééeéeééceéeeéeééééééé é gvdtness) (seal)

(vi)



SECTION A:

INSTRUCTIONBOTENDERERS.
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INSTRUCTIONS TO TENDERERS.

1. General/Eligibility/Qualifications/Joint venture/Cost of tendering

1.1

1.2

1.3

1.4

15

The Employer asdefined in the Appendix to Conditions of Contract invites tenders for
Works Contract asdescribed in the tender documents. The successfultenderer will be
expected to complete the Works by the Intended Completion Date specified in the
tender documents.

All tenderers shall provide the Qualification Information, astatement that the tenderer
(including all members of a joint venture and subcontractors) is not associated, or has
not been associatedin the past, directly orindirectly, with the Consultant or any other
entity that hasprepared the design, specifications, andother documentsfor the project
or being proposed as Project Managerfor the Contract. Afirm that has been engaged
by the Employerto provide consulting servicesfor the preparation or supervision of the
Works, and any of its affiliates, shall not be eligible to tender.

All tenderers shall provide in the Form of Tender and Qualification Information, a
preliminary description of the proposedwork method and schedule, including drawings
and charts, as necessary.

In the event that pre -qualification of p otential tenderers has been undertaken, only
tenders from pre-qualified tenderers will be considered for award of Contract. These
qualified tenderers should submit with their tenders any information updating their
original pre-qualification applications or, alternatively, confirm intheir tendersthat the
originally submitted pre-qualification information remains essentially correct asof the
date of tender submission.

Where no pre-qualification of potential tenderers has b een done, all tenderers shall
include the following information and documents with their tenders, unlessotherwise
stated:

() copies of original documents defining the constitution or legal status, place of
registration, and principal place of business; written power of attorney of the
signatory of the tender to commit thetenderer:

(b) total monetary value of construction work perf ormed for each of the last five
years:

(©) experience in works of a similar nature and size for each of the last five years, and
details of work under way or contractually committed; and namesand addresses
of clients who may be contacted for further information on these contracts;

(d) major items of construction equipment proposedto carry out the Contract and an
undertaking that they will be available for the Contract.

(e) gualifications and experience of key site management and technical personnel
proposedfor the Contract and an undertaking that they shall be available for the
Contract.

()] reports onthe financial standing of the tenderer, suchasprofit andlossstatements
anda u d i treport® fer the past five years;



1.6

1.7

1.8

(9) evidence of adequacyof working capital for this Contract (accessto line(s) of credit
and availability of other financial resources);

(h) authority to seekreferences from thet e n d e baeker§; s

() information regarding any litigation, current or during the last five years, in which
the tenderer isinvolved, the parties concerned and disputed amount; and

)] proposals for subcontracting components of the Works amounting to more than
10 percent of the Contract Price.

Tenderssubmitted by ajoint venture of two or more firms aspartners shall comply with
the following requirements, unless otherwise stated:

(a) the tender shall include all the information listed in clause 1.5 above for eachjoint
venture partner;

(b) the tender shall be signed soasto be legally binding on all partners;

(c) all partners shall be jointly andseverally liable for the execution of the Contract in
accordance with the Contract terms;

(d) one of the partners will be nominated as being in charge, authorized to incur
liabilities, and receive instructions for and on behalf of all partners of the joint
venture; and

(e) Theexecution of the entire Contract, including payment, shall be done exclusively
with the partner in charge.

To qualify for award of the Contract, tenderers shall meet the following minimum
qualifying criteria;

€) annual volume of construction work whosevalue is equal to the estimated annual
cash flow for the Contract;

(b) experience asmain contractor in the construction of at least one project whose
nature and complexity is equivalent to the Worksover the last 10years(to comply
with this requirement, works cited should be at least 70 percent complete);

(©) proposals for the timely acquisition (own, lease, hire, etc.) of the essential
equipment listed as required for the Works;

(d) a Contract managerwith at least five y e a expe@ience in works of an equivalent
nature and volume, including no lessthan three years asManager; and

(e) Liquid assets and/or credit facilities, net of other contractual commitments and
exclusive of any advance payments which may be made under the Contract, of no
lessthan 4 months of the estimated payment flow under this Contract.

The figures for each of the partners of a joint venture shall be added together to
determinethet e n d e complidhee with the minimum qualifying criteria of clause
1.7 (a) and (e); however, for ajoint venture to qualify, each of its partners must
meet at least 25 percent of minimum criteria 1.7 (a), (b) and (e) for an individual



1.9

1.10

1.11

1.12

1.13

1.14

tenderer, andthe partner in charge at least 40 percent of those minimum criteria.

Failure to comply with this requirement will resultinrejection ofthejointvent ur e 6 s
tender. Su b ¢ 0 nt rexperiencerasddesourceswill not be taken into accountin
determining the t e n d e compli@nse with the qualifying criteria, unlessotherwise

stated.

Eachtenderer shall submit only onetender, either individually or asapartner in ajoint
venture. Atenderer who submits or participates in more than onetender (other than as
a subcontractor or in casesof alternatives that have been permitted or requested) will
causeall the proposalswith thet e n d e padicipaton to be disqualified.

The tenderer shall bear all costsassociatedwith the preparation and submissionof his
tender, andthe Employer will in no casebe responsible or liable for those costs.

The tenderer, atthet e n d e owas regpensibility and risk, is encouragedto visit and
examine the Site of the Worksandits surroundings, and obtain all information that may
be necessaryfor preparing the tender and entering into a contract for construction of
the Works. The costs of visiting the Site shallbeatthet e n d e owa expesise.

APre-bid Meeting shall be held on Wednesdayl1th December, 2019starting from 11.00am.
Bidders shall converge at the 3rd Floor Conference Room, County Headquarters Complex,
at Kutus Town, Kirinyaga County.

The procuring entityds employees, commi ttee
relative (spouseand children) are not eligible to participate in the tender.

The price to be changed for the tender document shall not exceed Kshs.5,000/ =

The procuring entity shall allow the tenderer to review the tender document free of
charge before purchase.

Tender Documents

2.1

2.2

2.3

The complete set of tender documents comprisesthe documents listed below and any
addenda issued in accordance with Clause2.4.

€) These Instructions to Tenderers

(b) Form of Tender and Qualification Information
(©) Conditions of Contract

(d) Appendix to Conditions of Contract

(e) Specifications

)] Drawings

(9) Bills of Quantities

(h) Forms of Securities

Thetenderer shall examine all Instructions, Formsto be filled and Specifications in the
tender documents. Failure to furnish all information required bythe tender documents,
or submissionof a tender not substantially responsiveto the tendering documents in
every respect will beatthet e n d e rniskandnsay result in rejection of histender.

A prospective tenderer making aninquiry relating to the tender documents may notify
the Employer in writing or by cable, telex or facsimile at the addressindicated in the
letter of invitation to tender. TheEmployerwill only respondto requestsfor clarification

m



2.4

2.5

received earlier than sevendaysprior to the deadline for submissionof tenders. Copies
of the Employerds response wil/ be cir
documents, including a description of the inquiry, but without identifying its source.

Before the deadline for submissionof tenders, the Employer may modify the tendering
documents by issuingaddenda. Anyaddendumthus issuedshall be part of the tendering
documents and shall be communicated in writing or by cable, telex or facsimile to all
tenderers. Prospectivetenderers shallacknowledgereceipt of eachaddendumin writing
to the Employer.

To give prospective tenderers reasonable time in which to take an addendum into
accountin preparing their tenders, the Employershall extend, asnecessary,the deadline
for submissionof tenders, in accordance with Clause4.2 here below.

Preparation of Tenders

3.1

3.2

3.3

3.4

3.5

3.6

All documents relating to the tender and any correspondence shall be in English
language.

The tender submitted by the tenderer shall comprise the following:

€) These Instructions to Tenderers, Form of Tender, Conditions of Contract,
Appendix to Conditions of Contract and Specifications;

(b) Tender Security;

(© Priced Bill of Quantities ;

(d) Qualification Information Form and Documents;
(e) Alternative offers where invited; and

)] Any other materials required to be completed and submitted by the tenderers.
Thetenderer shall fill in rates and prices for all items of the Worksdescribed in the Bill
of Quantities. Items for which no rate or price is entered by the tenderer will not be
paid for when executed and shall be deemed covered by the other rates and prices in
the Bill of Quantities. All duties, taxes, andother levies payable by the Contractor under
the Contract, or for any other causerelevant to the Contract, asof 30 daysprior to the
deadline for submissionof tenders, shall be included in the tender price submitted by
the tenderer.

The rates and prices quoted by the tenderer shall only be subject to adjustment during
the performance of the Contract if provided for in the Appendix to Conditions of
Contract and provisions made in the Conditions of Contract.

The unit rates and prices shall be in Kenya Shillings.

Tenders shall remain valid for a period of sixty (60) daysfrom the date of submission.
However in exceptional circumstances, the Employer may request that the tenderers
extend the period of validity for a specified additional period. The request and the
t e n d e responseshallbe madeinwriting. Atenderer mayrefuse the request without
forfeiting the Tender Security. Atenderer agreeing to the request will not be required
or permitted to otherwise modify the tender, but will be required to extend the validity
of Tender Security for the period of the extension, and in compliance with Clause3.7 -
3.11in all respects.

A-4
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3.7 The tenderer shall furnish, aspart of the tender, a Tender Security in the amount and
form specified in the appendix to invitation to tenderers.

3.8 The format of the Tender Security should be in accordance with the form of Tender
Security included in Section G - Standard forms or any other form acceptable to the
Employer. Tender Security shall be valid for 30 daysbeyond the validity of the tender.

3.9 Anytender not accompanied by an acceptable Tender Security shall be rejected. The
Tender Security
of ajoint venture must define aso T e n d eall jeint §enture partners and list them in the
following manner: a joint venture consistingo f 6é ééé ¢ ...4... 6, aand

3.10 The Tender Securities of unsuccessfultenderers will be returned within 28 daysof the
end of the tender validity period specified in Clause3.6.

3.11 TheTender Security of the successfultenderer will be dischargedwhenthe tenderer has
signedthe Contract Agreement and furnished the required Performance Security.
3.12 The Tender Security may be forfeited

(a) if the tenderer withdraws the tender after tender opening during the period of
tender validity;

(b) if the tenderer does not accept the correction of t  he tender price, pursuant to
Clause5.7;
(© in the caseof asuccessfultenderer, if the tenderer fails within the specified time
limit to
(0 sign the Agreement, or
(i) furnish the required
Performance Security.

3.13 Tenderers shall submit offers that comply with the requirements of  the tendering
documents, including the basic technical designasindicated in the Drawingsand
Specifications. Alternatives will not be considered, unlessspecifically allowed in the
invitation to tender. If soallowed, tenderers wishingto offer technical alternatives
to the requirements of the tendering documents must also submit a tender that
complies with the requirements of the tendering documents, including the basic
technical design as indicated in the Drawings and Specifications. In addition to
submitting the basictender, the tenderer shall provide all information necessary
for a complete evaluation of the alternative, including design calculations, technical
specifications, breakdown of prices, proposed construction methods and other
relevant details. Onlythe technical alternatives, if any, of the lowest evaluated
tender conforming to the basictechnical requirements shallbe considered.

A-5



3.14Clarification of tenders shall be requested by the tenderer to bereceived by the procuring
entity not later than 7 daysprior to the deadline for submissionof tenders.

3.15Theprocuring entity shall reply to any clarifications soughtby the tenderer within 3 days
of receiving the request to enable the tenderer to maketimely submissionofits tender.

Submission of Tenders

4.1 Tenderers may modify or withdraw their tenders by giving notice in writing before
the deadline prescribed in clause4.2. Eacht e n d e magificat®n or withdrawal
notice shall be prepared, sealed, marked, and delivered in accordancewith clause
3.13 and 4.1, with the outer and inner envelopes additionally marked
0 MODI FI CATI ON6 WAUHDO ,oWASdHRBRAropriate. No
modified after the deadline for submission of tenders.

4.2 Withdrawal of a tender between the deadline for submissionof tenders and the
expiration of the period of tender validity specified in the invitation to tender or
as extended pursuant to Clause 3.6 may result in the forfeiture of the Tender
Security pursuant to Clause 3.11.

4.3 Tenderers may only offer discounts to, or otherwise modify the prices of their
tenders by submitting tender modifications in accordance with Clause4.4 or be
included in the original tender submission.

Tender Opening and Evaluation

5.1 The tenders will be opened by the Employer, including modifications made
pursuantAll bids Documentshallautomatically closeafter the closingdate andtime
and thereafter they shall be electronically openedin the presenceof Tender er s 0
representatives who choose to attend.

5.2 Thet e n d e namessth® tender prices, the total amount of eachtender and of
any alternative tender (if alternatives have been requested or permitted), any
discounts, tender modifications and withdrawals, the presence or absence of
Tender Security, and suchother details asmay be considered appropriate, will be
announced by the Employer at the opening. Minutes of the tender opening,
including the information disclosed to those present will be prepared by the
Employer.

5.3 Information relating to the examination, clarification, evaluation, andcomparison
of tender s and recommendations for the award of Contract shall not be disclosed
to tenderers or any other personsnot officially concerned with such processuntil
the award to the successfultenderer hasbeenannounced. Anyeffort by atenderer
to influence the E mp | o yficial§, processingof tenders or award decisionsmay
result in the rejection of his tender.

A-6

t end



54

5.5

5.6

5.7

To assist in the examination, evaluation, and comparison of tenders, the
Employer at his discretion, may ask any tenderer for clarification of the tender,

including breakdowns of unit rates. Therequest for clarification andthe response
shall be in writing or by cable, telex or facsimile but no change in the price or
substance of the tender shall be sought, offered, or permitted except asrequired

to confirm the correction of arithmetic errors discovered in the evaluation of  the
tenders in accordance with Clause 5.7.

Prior to the detailed evaluation of tenders, the Employer will determine whether
each tender (a) meets the eligibility criteria defined in Clause 1.7;(b) has been
properly signed; (c) is accompanied by the required securities; and (d) is
substantially responsive to the requirements of the tendering documents. A
substantially responsivetender is one which conforms to all the terms, conditions
and specifications of the tendering documents, without material deviation or
reservation.

Amaterial deviation or reservation is one (a) which affects in anysubstantial way
the scope, quality, or performance of the works; (b) which limits in any
substantial way, inconsistent with thet ender i ng document
rights or t habligatioesn uhder the &antract; or (c) whose
rectification would affect unfairly the competitive position of other tenderers
presenting substantially responsive tenders.

If a tender is not substantially responsive, it will  be rejected, and may not
subsequently be made responsive by correction or withdrawal of the non-
conforming deviation or reservation.

Tenders determined to be substantially responsive will be checked for any
arithmetic errors. Errorswill be corrected asfollows:

€) where there isadiscrepancybetween the amountin figures andthe amount
in words, the amount in words will prevail; and

(b) Where there is a discrepancy between the unit rate andthe line item total
resulting from multiplying the unit rate by the quantity, the unit rate as
guoted will prevail, unless in the opinion of the Employer, there is an
obvioustypographical error, in which casethe adjustment will be madeto
the entry containing that error.

(c) Inthe event of a discrepancy between the tender amount asstated in the
Form of Tender and the corrected tender figure in the main summary of
the Bill of Quantities, the amount as stated in  the Form of Tender shall
prevail.

(d) TheError Correction Factor shall be computed by expressingthe difference
between the tender amount and the corrected tender sum as a
percentage ofthec or r e c t e d Wdsk(iie.l Gibreectéd sender
sumlessP.C. and Provisional Sums)

(e) The Error Correction Factor shall
rebate or addition asthe casemay be) for the purposesof valuations for
Interim Certificates and valuation of variations.
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(f) the amount stated in the tender will be adjusted in accordance with the above
procedure for the correction of errors and, with Concurrence of the
tenderer shall be considered as binding upon the tenderer. If the
tenderer doesnot accept the corrected amount, the tender may be
rejected andthe Tender Security may be forfeited in accordance with
clause 3.11.

5.8 The Employer will evaluate and compare only the tenders determined to be substantially
responsive in accordance with Clause5.5.

5.9 In evaluating the tenders, the Employerwill determine for eachtender the evaluated
tender price by adjusting the tender price asfollows:

(a) making any correction for errors pursuant to clause 5.7;

(b) Excluding provisional sumsand the provision, if any, for contingencies in the
Bill of Quantities, but including Dayworkswhere priced competitively.

(c) making an appropriate adjustment for any other acceptable variations,
deviations, or alternative offers submitted in accordance with clause 3.12; and

(d) making appropriate adjustments to reflect discounts or other price
modifications offered in accordance with clause 4.6

5.10 The Employer reserves the right to accept or reject any variation, deviation, or
alternative offer. Variations, deviations, and alternative offers and other factors
which are in excessof the requirements of the tender documentsor otherwise result
in unsolicited benefits for the Employer will not be taken into account in tender
evaluation.

5.11 Thetenderer shall not influence the Employeronany matter relating to histender
from the time of the tender opening to  the time the Contract is awarded. Any
effort by the Tenderer to influence the Employer or his employeesin his decision
on tender evaluation, tender comparison or Contract award may result in  the
rejection of the tender.

5.12  Firms incorporated in Kenya where indigenous Kenyans own 51% or more of the
share capital
shall be allowed a 102preferential bias provided that they do not sub- contract work valued at
more than 50% of the Contract Price excluding Provisional Sums to an Non
indigenous sub-contractor.

Award of Contract

6.1 Subject to Clause6.2, the award of the Contract will be made to the tenderer whose
tender has been determined to be substantially responsive to the tendering
documents and who hasoffered the lowest evaluated tender price, provided that
such tenderer has been determined to be (a) eligible in accordance with the
provision of Clauses 1.2, and (b) qualified in accordance with the provisions of
clause 1.7 and 1.8.
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6.2 Notwithstanding clause 6.1 above, the Employer reserves the right to accept or
reject any tender, and to cancel the tendering process and reject all tenders,
at any time prior to the award of Contract, without thereby incurring any
liability to the affected tenderer or tenderers or any obligation to inform  the
affected tenderer or tenderers of the groundsfor the action.

6.3 The tenderer whose tender has been accepted will be notified of the award prior to
expiration of the tender validity period in writing or by cable, telex or facsimile.
This notification (hereinafter andin all Contract documentscalledthe 0 L e tof e r
Ac c e pt avill statedthe sum(hereinafter andin all Contract documents called
the 0 C o n t R raic dtatdthe Employer will pay the Contractor in consideration
of the execution, completion, and maintenance of the Worksby the Contractor as
prescribed by the Contract. Atthe sametime the other tenderers shall be informed
that their tenders have not been successful.

The contract shall be formed onthe parties signingthe contract.

6.4 The Agreement will incorporate all agreements between the Employer and the
successfultenderer. Within 14 daysof receipt the successfultenderer will signthe
Agreement and return it to the Employer.

6.5 Within 21 daysafter receipt of the Letter of Acceptance, the successfultenderer shall
deliver to the Employer a Performance Security in the amount stipulated in  the
Appendix to Conditions of Contract and in the form stipulated in the Tender
documents. The Performance Security shall be in the amount and specified form

6.6 Failure of the successfultenderer to comply with the requirements of clause 6.5 shall constitute
sufficient groundsfor cancellation of the award and forfeiture of the Tender Security.

6.7 Uponthe furnishing by the successfultenderer of the Performance Security, the Employer will
promptly notify the other tenderers that their tenders have been unsuccessful.

6.8 Preference where allowed in the evaluation of tenders shall not be allowed for contracts not
exceeding one year (12 months)

6.9 The tender evaluation committee shall evaluate the tender within 30 days of the validity
period from the date of opening the tender.

6.10 The parties to the contract shall have it signed within 30 days from the date of
notification of contract award unlessthere is anadministrative review request.

6.11Contract price variations shall not be allowed for contracts not exceeding one year (12 months)

6.12 Where contract price variation is allowed, the variation shall not exceed 15%of the original
contract price.

6.13  Price variation request shall be processed bythe procuring entity within 30 days of
receiving the request.

6.14Theprocuring entity mayat anytime terminate procurement proceedingsbefore contract
award and shall not be liable to any person for the termination.



6.15 The procuring entity shall give prompt notice of the termination to the tenderers and
on request give its reasonsfor termination within 14 days of receiving the request
from any tenderer.

6.16 Atenderer who givesfalse information in the tender document about its qualification
orwhorefusesto enter into acontract after notification of contract award shall be
considered for debarment from participating in future public procurement.

Corrupt and Fraudulent practices
7.1 The procuring entity requires that tenderers observe the highest standards of ethics
during procurement process and execution of contracts. A tenderer shall sign a

declaration that he has not and will not be involved in corrupt and fraudulent
practices.
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TENDER EVALUATION CRITERIA
After tender opening, the tenders will be evaluated in 4 stages, namely:

1. Preliminary Evaluation;

2. Technical Evaluation;

3. Financial Evaluation; and

4, Recommendation for Award.

STAGE 1: PRELIMINARY EVALUATION

This stage of evaluation shall involve examination of the mandatory requirements as set out in the Tender
Advertisement Notice or Letter of Invitation to Tender and any other conditions stated in the bid document.

These conditions shall include the following:

i) Company Certificate of incorporation/registration; ii) Current category

of Registration with National Construction Authority (NCA);

i) Current Class of Licenses with the relevant statutory bodies e.g. Energy Regulatory
Commission, Communication Authority of Kenya, County Governments, Water
Management Boards etc whereapplicable;

iv) Proof of payment for tender document if required;

v) The Bid hasbeen submitted in the format required by the procuring entity;

vi) Provisionof atender Security that isin the required format, amount and that the tender
is valid for the period required,;

vii) Duly filled Form of Tender;

viii) Valid Tax Compliance Certificate; will be verified with TTCchecker

ix) Duly filled Confidential BusinessQuestionnaire;

X) Duly signed Statement of Compliance;

xi) Biddersshouldattach aPre- Bid Certificate issuedat aPre-bid Meeting/Site visit which shall be held
on Thursday 15th OCTOBER, 2020 AT 11.00AM

xii) Proof of authorization shall be furnished in the form of a written power of attorney which shall
accompanythe tender if the signatory to the tender isnot adirector of the company (Provide name
and attach proof of citizenship of the signatory to the Tender).

Xiii) Manufactures authorization where required.

xiv) Proof of Registration within Kirinyaga. Submit copy of valid current Trading License / Single
Business Permit issued by the County Government of Kirinyaga

xv) Since this is a County Specific Procurement reserved for Kirinyaga County Residents, any
acceptable evidence/proof is required e.g. proof of physical location of the company by attaching

evidence (title deed, lease agreement, utility bills) etc

Note:
a) Thebid security shall bein accordancewith clauses13and?23.2 of Instruction to Tenderers
which states as follows:

A Clausel3.10of Instructionto T e n d e rthee tesderérs shallfurnish aspart of his
tenders a Bid surety in the amount stated in the tender document in the
Appendix to Instructionsto Tender er s 0.

A Clausel3.2 of Instruction to Tenderers, 0 t lreconditional Tender surety shall
be in Kenya shillings and be in form of a certified cheque, bank draft, an
irrevocable letter of credit or a guarantee from a reputable Bank/ Insurance
approved by PPRABocated in the Republic of Kenya. The format of the surety
shall be in accordance with the sampleform included in the tender documents
and the tender surety shall be valid for 150 days from the date of tender
openi ngao.

A Clause23. 2 of I nstruction to Tenderers: OFor
substantially responsivetender isone which conformsto all terms and condition
and specifications of the tender document without material deviation or
reservation and hasavalid Bank/Insuranceguar ant ee 6.



b) Theemployer/procuring entity mayseekfurther clarification/confirmation if necessary,b
confirm authenticity/compliance of any condition of the tender. Further, in case of a
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discrepancy between the amounts stated in the appendix to instruction to tenderers and
the one stated in the advertisement or invitation letter, the bid security shall be taken as
the amount in the advertisement/ letter of invitation.

The tenderers who do not satisfy any of the above mandatory requirements shall be considered Non-
Responsiveand their tenders will not be evaluated further.

STAGE 2: TECHNICAL EVALUATION

The tender document shall be examined based on clause 2.2 of the Instruction to Tenderers which
follows:

In accordance with clause 2.2 of Instruction to Tenderers, the tenderers will be required to
provide evidence for eligibility of the award of the tender by satisfying the employer of their
eligibility under subclause 2.1 of Instructions to Tenderers and their capability and adequacy
of resourcesto effectively carry out the subject contract.

In order to comply with provisionsof clause 2.2 of Instruction to Tenderers, the tenderers shall
be required;

a) To fill the Standard Forms provided in the bid document for the purposes of providing the
required information. Thetenderers mayalsoattach the required information if they sodesire;
b) Tosupplye g ui p me n t whih contply with the technical specifications setout in the
bid document. In this regard, the bidders shall be required to submit relevant technical
brochures/catalogues with the tender document, highlighting the Catalogue Numbers of the
proposeditems. Suchbrochures/catalogues shouldindicate comprehensiverelevant data of the
proposed equipment/items which should include but not limited to the following:
(i) Standards of manufacture;
(i) Performance ratings/characteristics;
(iii) Material of manufacture;
(iv) Electrical power ratings; and
(v) Any other necessary requirements (Specify).

The bid will then be analyzed, usingthe information in the technical brochures, to determine
compliance with General and Particular technical specifications for the works asindicated in
the tender document. Thetenderer shall alsofill in the Technical Scheduleasspecified in the
tender document for Equipment and Items indicating the Country of Origin,
Model/Make/Manufacturer andcatalogue numbersofthel t e ms / E q uthqy pr@osetdé s
supply.
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The award of points considered in this section shall be as shown below:

PARAMETER MAXIMUMPOINTS

0] Compliance with Technical Specifications ...........ccccceeeeeiieininnnn. 40

(i) Tender QUeSHiONNAINe 3
(i)  Key personnel 12

(iv)  Contract Completedin the last Five(5) years 9

(v)  Schedules of on-going projects 4

(vi)  Schedules of contractors equipment 12

(vii)  Audited Financial Reportfor the last 3years 6

(viii)  Evidence of Financial Resources 9
(ix) Name, Address and Telephone of Banks (Contractor to

) provided ¢é

Litigation History 2
TOTAL 100

The passmark under the Technical Evaluation is 70 percent.
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The detailed scoringplan shall be asshownin table 1.

TABLE 1: TechnicalEvaluation

Item

Description

Points
Scored

Max. Point

Compliance with Technical Specifications
A Compliant
ééé4qo
A Non-compliant

0

(Note: Tender Evaluation Committee to carryout analysis showing
how decision on this requirement has been arrived at)

40

Tender Questionnaire Form

A Completely filled
5

A Not filled
0

Key Personnel (Attach evidence)
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Director of the firm

A Holder of degreein relevant Engineeringfield

A Holder of diploma in relevant Engineeringfield
3
A Holder of certificate in relevant Engineeringfield

A No relevant certificate

0

At least 1No. degree/diploma holder of key personnel in relevant field
A With over 10 years relevant experience

At least 1No certificate holder of key personnel in relevant field
A With over 10 years relevant experience

------- 2
A With over 5 years relevant experience
------ 1
A With under 5 years relevant experience
--- 0.5
At least 2No artisan (trade test certificate in relevant field)
A Artisan with over 10yearsrelevant experience ----------------------
--------- 2
A Artisan with under 10yearsrelevant experience --------------------
----------- 1
A Nonskilled worker with over 10yearsrelevant experience------
_____________ 0
4 Contracts completed in the last five (5) years (Max of 3No. Projects) -

Provide Evidence
A Project of similar nature, complexity or magnitude --------------------
3
A Project of similar nature but of lower value than the onein
consideration __
2
A Nocompleted project of similar nature

A-15
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Iltem

Description

Points
Scored

Max.
Point

On-going projects & Provide Evidence
A NoProject of similar nature, complexity and magnitude ------

A Three and below Projects of similar, nature
complexity and magnitude d 3

A Four and above Projects of similar nature, complexity and
magnitude 2

Scheduleof contractors equipment andtransport (proof or evidence of
ownership/Lease)

a) Relevant Transport
A Means oftransport (Vehicle) - 6
A No means of transport 0

[E=

b) Relevant Equipment
A Has relevant equipment for work being tendered ------------- 6
A Norelevant equipment for work being tendered ----------------- 0

Financial report

a) Audited financial report (last three (3) years)

A Average Annual Turn-over equal to or greater than the cost of the project 6
A Average Annual Turn-over above 502/%but below 1002%of the cost of the
project
3

A Average Annual Turn-over below 50%of the cost of the project

b) Evidence of Financial Resources(cashin hand, lines of credit, over draft facility
etc)
AHasfinancial resourcesto finance the projected monthly
cash flow* for three months . 9

A Hasfinancial resourcesequal to the projected monthly cashflow* --6
A Hasfinancial resourceslessthe projected monthly cashflow* ---

A Hasnot indicated sourcesof financial resources 0

Name, Address and Telephone of Banks (Contractor to provide)

A Information Provided
A NolInformation Provided
0

Litigation History
A Duly Filled

A Notfilled _

TOTAL

100

Any bidder who scores 70 points and above shall be considered for further evaluation.

*Monthly CashFlow =Tender Sum/Contract Period




A-16

*Monthly CashFlow =Tender Sum/Contract Period



STAGE 3- FINANCIAL EVALUATION

Upon completion of the technical evaluation a detailed financial evaluation shall follow.

The evaluation shall be in three stages
a) Determination of Arithmetic errors
b) Comparison of Rates;and
c) Consistency of the Rates.

A) Determination of Arithmetic Errors
Arithmetic Errors will be corrected by the Procuring Entity as follows:

i) Inthe event of adiscrepancy between the tender amount asstated in the form of Tender
andthe corrected tender figure in the Mainsummaryof the Bills of Quantities, the
amount as stated in the Form of Tender shall prevail. Pursuantto Section 82 of
the Public Procurement and AssetDisposalAct 2015, the tender sumassubmitted
and read out during the tender opening shall be absolute and final and shall not
be the subject of correction, adjustment or amendment in anyway by any person
or entity;

i) Errorcorrection factor shallbe computed by expressingthe difference between the amount
and the corrected tender sum as a percentage of the corrected contract works (i.e.
corrected tender sumless P.C; and ProvisionalSums);

iii) The Error correction factor shall be applied to all contract works (asarebate or addition as
the casemay be) for the purposesof valuations for Interim Certificates and valuation of
variations.

B) Comparison of rates
Items that are underpriced or overpriced may indicate potential for non-delivery and front
loading respectively. The committee shall promptly write to the tenderer askingfor detailed
breakdown of costsfor any of the quoted items, relationship between those prices, proposed
construction/installation methods and schedules.

The evaluation committee shall evaluate the responsesand make an appropriate recommendation
to the procuring entity giving necessary evidence. Such recommendations may include but not
limited to:

a) Recommendno adverse action to the tenderer after a convincing response;

b) Employer requiring that the amount of the performance bond be raised at the
expense of the successfultenderer to a level sufficient to protect the employer
against potential financial losses;

¢) Recommend nonaward based on the response provided and the available
demonstratable evidence that the sco pe, quality, completion timing,
administration of works to be undertaken by the tenderer, would adversely be
affected orthe rights of the employer or the tenderers obligations would be limited
in a substantial way.

C) Consistency of the Rates
The evaluation committee will compare the consistency of rates for similar items and note all
inconsistencies of the rates for similar items.

STAGE 4- RECOMMENDATION FOR AWARD
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1.0

CONDITIONS OF CONTRACT

Definitions

1.1 Inthis contract, except where context otherwise requires, the following terms shall
be interpreted as indicated;

0 Bidfdsant imeansthe griced and completed bill of quantities forming part of
the tender.

oCompensation Eventsdé6 are those defined in claus

0 Comp | & & t mednsthe date of completion of the works ascertified bythe Project
Manager, in accordance with Clause 31.

0The Contractdé Means t he agrthecEmployer ammitheer ed i nto
Contactor as recorded in the Agreement Form and signed by the parties including all

attachments and appendicesthereto and all documents incorporated by reference therein

to execute, complete, and maintain the Works,

0 T hCeo nt r arefdrsota tile person or corporate body whosetender to carry out the
Works has been accepted bythe Employer.

0The Contractords Tenderé is the completed tend:
Contactor to the Employer.

0 T hCantract P r i ¢ thé price stated in the Letter of Acceptance and thereafter as
adjusted in accordance with the provisions of the Contract.

o0Dayso6 are calendar days; oOmonthso6 are calendar
oDef ect s 6 iobworl miconmpletedcireaccordance with the Contract.

0The Defects Liability Certificatedé is the certi
correction of defects by the Contractor.

0 T hDefects Liability P e r i istlhiederiod named in the Contract Data and calculated
from the Completion Date.

oODrawingsé include calculations and other inforr
Project Manager for the execution of the Contract.

oDayworksdé are Work inputs s ubfpréabourandeshe pay ment o1
associated materials and plant.
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0 Emp | ooytleero® r o c @ nt magdefined in the Public Procurement Regulations
(i.e. Central or Local Government administration, Universities, Public Institutions and
Corporations, etc is the party who employsthe Contractor to carry out the Works.
OEqui pmthae€Cdnt r amachnerd and vehicles brought temporarily to the Site
for the execution of the Works.

0 T hirdkended completion d a t ie the date on which it is intended that the Contractor
shall complete the works. The intended Completion Date may be revised only by the
Project manager by issuingan extension of time or acceleration in the Works.

oMaterialsbo a r mcludinh Iconsemablgs,| usex sby the Contractor for
incorporation in order.

0 P | aisahydntegral part of the Worksthat shall have amechanical, electrical, chemical
or biological function.

0 Pr o Ma o fa gisthe @ersonnamedin the Appendix to Conditions of Contract (or any
other competent personappointed by the Employer and notified to the Contractor, to act
in replacement of the Project Manager)who isresponsible for supervisingthe execution of
the Works and administering the Contract and shall bean O0Architect 6
Surveyor registered under the Architects and Quantity Surveyors Act Cap 525 or an
0 En gi megigared under EngineersRegistration Act Cap530.

0Sited melace sr placksewhere the permanent Works are to be carried out
including workshops where the same is being prepared.

0Site Investigation Reportsdé are those
documents which are factual and interpretative about the surface and subsurface
conditions at the Site.

0 Speci f ineansthe®@pesifitation of the Worksincluded in the Contract and any
modification or addition made or approved by the Project Manager.

0Start Dat e6 i s Qommtractodshall emmenoe exedutioreof the Works.

0 ASubc o nt r asapersonior corporate body who hasa Contract with the Contractor
to carry out a part of the Work in the Contract, which Includes Work on the Site.

OTempor ary wor #esighedaconstruated, inktalled, and removed by the
Contractor which are needed for construction or installation of the Works.

0 Emp | oRepréess e nidthe perssnappointed by the Employerand notified to the
Contractor for the purpose of supervision of the Works.

0 A/ar i aisandnstraction given bythe E mp | o YRepregentative which varies the
Works.

0 T o r kaee what the Contract requires the Contractor to construct, install,
and turnover to the Employer.
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2. Interpretation

2.1

2.2.

2.3.

2.4,

In interpreting the Conditions of Contract, singular also means plural, male also
meansfemale or neuter, andthe other way around. Headingshave no significance.
Wordshave their normal meaning in EnglishLanguageunlessspecifically defined.
The Project Manager will provide instructions clarifying queries about these
Conditions of Contract.

If sectional completion is specified in the Appendix to Conditions of Contract,
reference in the Conditions of Contract to the Works , the Completion Date and
the Intended Completion Date apply to any section of the Works (other than
references to the Intended Completion Date for the whole of the Works).

The following documents shall constitute the Contract documents and shall be
interpreted in the following order of  priority;

(1) Agreement,

(2) Letter of acceptance,

3) Cont r atTender 0 s

4) Appendix to Conditions of Contract,

(5) Conditions of Contract,

(6) Specifications,

(7 Drawings,

(8) Bills of Quantities,

(9) Any other documents listed in the Appendix to Conditions of
Contract as forming part of the contract.

Immediately after the execution of the contract, the Project Managershall furnish
both the Employer and the Contractor with two copies each of all the Contract
documents. Further, asand when necessarythe Project managershall furnish the
Contractor {always with a copy to the Employer) with three ({3} copies of such
further drawings or details or descriptive schedulesas are reasonably necessary
either to explain or amplify the Contract drawings or to enable the Contractor to
carry out and complete the Worksin accordance with these Conditions.

3. Language andLaw

3.1

Languageof Contract andthe law governingthe Contract shall be Englishlanguage
and the Lawsof Kenyarespective unlessotherwise stated.
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4., Project NDeasaper 0s

4.1. Except where otherwise specifically stated, the Project Manager will decide
contractual matters between the Employer and the Contract in the role
representing the Employer.

5. Delegation

5.1. The Project manager may delegate any of his duties and responsibilities to others
after notifying the Contractor.

6. Communications

6.1. Communication between parties shall be effective only when in writing. Anotice
shall be effective only when itis delivered.

7. Subcontracting

7.1. The Contractor may subcontract with the approval of the Project Manager, but
may not assign the Contract without the approval of the Employer in writing.
Subcontracting shall not alter the Co nt r a abligations.s

8. Other Contractors

8.1. The Contractor shall cooperate and share the Site with other contractors, public
authorities, utilities etc. aslisted in the Appendix to Conditions of Contract and
also with the Employer, as per the directions of the Project Manager. The
Contractor shall also provide facilities and services for them. The employer may
modify the said List of Other Contractors etc., and shall notify the Contractor of
any suchmodification.

9. Personnel

9.1. The Contractor shall employ the key personnel named in the Qualification
Information, to carry out the functions stated in  the said information or other
personnel approved by the Project Manager. The Project Manager will approve
anyproposedreplacement of key personnelonly if their relevant qualifications and
abilities are substantially equalto or better than those of the personnellisted in the
Qualification Information. If the Project Managerasksthe Contractor to remove a
personwhoisamemberofthe Co n t r agtaff orwdikforce, stating the reasons,
the Contractor shall ensure that the personleavesthe Site within Sevendaysand
has no further connection with the Workin the Contract.

10. Works

10.1. The Contractor shall construct and install the works in accordance with the
Specifications and
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Drawings. The Works may commence onthe Start Date and shall be carried out in
accordancewith the Programsubmitted by the Contractor, asupdated with the approval
of the Project Manager, and complete them by the Intended Completion Date.

11. Safety and Temporary Works

11.1. The Contractor shall be responsible for the design of temporary works. However
before erecting the same, he shall submit his designsincluding specifications and
drawings to the Project Managerand to any other relevant third parties for their
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approval. No erection of temporary works shall be done until such approvals are
obtained.

11.2. The Project Ma n a g apprdval shall not alter the Co nt r arespansibility for
design of the Temporary works and all drawings prepared by the Contractor for
the execution of the temporary or perma nent works, shall be subject to prior
approval by the Project Managerbefore they can be used. The Contractor shall be
responsible for the safety of all activities on the Site.

12. Discoveries

12.1. Anything of historical or other interest or of significant value unexpectedly
discovered on Site shall be the property of the Employer. The Contractor shall
notify the Project Managerof suchdiscoveriesandcarry out the Projectmanager 8 s
instructions for dealing with them.

13. Work Program

13.1. Within the time stated in the appendix to Conditions of Contract, the Contractor
shall submit to the Project Managerfor approval a program showing the general
methods, arrangements, order, and timing for all the activities in the Works. An
update of the program shall be a program showing the actual progressachieved
on each activity and the effect of the progress achieved on the timing of the
remaining work, including any changesto the sequenceof the activities.

13.2. The Contractor shall submit to the Project Manager for approval an updated
program at intervals no longer than the period stated in the Appendix to
Conditions of Contract.

13.3. If the Contractor does not submit an updated program within this perio d, the
Project Managermay withhold the amount stated in the said Appendix from the
next payment certificate and continue to withhold this amount until the next
payment after the date on which the overdue program hasbeen submitted.

13.4. The Project Manager6s approvaleCohtthetprdgram
obligations. The Contractor may revise the program and submit it to the Project
Manageragain at any time. Arevised program shall showthe effect of Variations
and Compensation Events.

14. Possession ofSite
14.1. The Employer shall give possession of all parts of the Site to the Contractor. If
possessionof a part is not given by the date stated in the Appendix to Conditions

of Contract, the Employerwill be deemedto have delayed the start of the relevant
activities, and this will be Compensation Event.
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15. Access toSite

15.1.

The Contractor shall allow the Project managerand any other person authorized
by the Project Manager, access to the Site and to any place where work in
connection with the Contract is being carried out or is intended to be carried out.

16. Instructions

16.1.

The Contractor shall carry out all instructions of the Project Managerwhich are in
accordance with the Contract.

17. Extension of Acceleration of Completion Date

17.1.

17.2.

The Project managershall extend the Intended Completion Dateif aCompensation
Event occurs or a variation is issuedwhich makesit impossible for completion to
be achieved by the Intended Completion Date without the Contractor taking steps
to accelerate the remaining work, which would cause the Contractor to incur
additional cost. The Project Manager shall decide whether and by how much to
extend the Intended Completion Date with 21 days of the Contractor askingthe
Project Managerin writing for a decision uponthe effect of a CompensationEvent
or variation and submitting full supporting information. If the Contractor hasfailed
to give early warning of acausedby suchfailure shall not be consideredin assessing
the new (extended) Completion Date.

Nobonusfor early completion of the Worksshall be paid to the Contractor by the
Employer

18. Management Meetings

18.1.

A Contractor management meeting shall be held monthly and attended by the
Project Managerand the Contractor. Its businessshall be to review the plans for
the remaining Work and to deal with matters raised in accordance with the early
warning procedure. The Project managershall record the minutes of management
meetings and provide copies of the sameto those attending the meeting and the
Employer. Theresponsibility of the parties for actions to be taken shall be decided
bythe Project managereither atthe managementmeeting orafter the management
meeting and stated in writing to all who attended the meeting.

19. Early Warning

19.1.

The Contractor shall warn the Project at the earliest opportunity of specific likely
future events or circumstances that may adversely affect the quality of the Work
increase the Contract Price or delay the execution of the Works. The Project

Managemayrequire the Contractor to provide anestimate of the expected effect
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of the future event or circumstance on the Contract Price and Completion Date.
The estimate shall be provided by the Contractor assoonasreasonably possible.

19.2. The Contractor shall cooperate with the Project Manager in making and
considering proposals on how the effect of suchan event or circumstance can be
avoided or reduced by anyone involved in the Work and in carrying out any
resulting instruction of the Project Manager.

20. Defects

20.1. The Project Managershallinspectthe Co n t r awotkamnd Bosify the Contractor
of any defects that are found. Such inspection shall not affect the Cont r act or & s
responsibilities. The Project Managermay instruct the Contractor to searchfor a
defect andto uncover and test any work that the Project manager considers may
have defects.
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20.2.

20.3.

20.4.

Shouldthe defect be found, the cost of uncovering and making goodshall be borne
by the Contractor. However, if there is no defect found, the cost of uncovering
and making good shall be treated asa variation and added to the Contract Price.

The Project Managershall give notice to the Contractor of any defects before the
end of the Defect Liability Period, which begins at completion, and is defined in
the Appendix to Conditions of contract. The Defects Liability Period shall be
extended for aslong asdefects remain to be corrected.

Every time notice of a defectis given, the Contractor shall correct the notified
defect within the length of time specified by the Project Ma n a g reoticé. $f the
Contractor has not corrected a defect within the time specified in the Project
Managerds notice, t he Ptheocpsedf having the defpet
corrected by other parties and such cost shall be treated as a variation and be
deducted from the Contract Price.

21. Bills of Quantities

211,

21.2.

21.3.

22. Variations

221,

22.2.

22.3.

TheBills of Quantities shall contain items for the construction, installation, testing
and commissioning of the work to be done by the Contractor. The Contractor will
be paid for the quantity of the work done at the rate in the Bills of Quantities for
each item.

If the final quantity of the work done differs from the quantity in the Bills of
Quantities for the particular item by more than 25 percent and provided the
changeexceedsl percent of the Initial Contractor price, the Project Managershall
adjust the rate to allow for the change.

If requested by the Project Manager, the Contractor shall provide the Project
managerwith a detailed cost breakdown of any rate in the Bills of Quantities.

All variations shall be included in updated programs produced by the Contractor.

The Contractor shall provide the Project Manager with a quotation for carrying
out the variations when requested to do so. The Project Managershall assesshe
quotation, which shall be given within seven days of the request or within any
longer period asmay be stated by the Project Managerand before the Variation is
ordered.

If the work in the variation corresponds with an item description in the Bills of
Quantities and if in the opinion of the Project Manager, the quantity of work is
not above the limit stated in Clause21.2 or the timing of its execution does not
causethe costper unit of quantity to change, the rate in the Bills of Quantities shall
be used to calculate the value of the variation. If the cost per unit of quantity
changes, or if the nature or timing of the work in the variation doe not correspond
with items in the Bills of Quantities, the quotation by the contractor shall be in the
form of new rates for the relevant items of work.
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224, Ifthe Co nt r aquotationdssinreasonable, the Project manager may order the
variation and make a changeto the Contract Price, which shall be basedon the
Project Ma n a gawn forecast of the effects of the variation ontheCont r act or 6 s
cost

22.5. If the Project Managerdecidesthat the urgency of varying the work would prevent
aquotation being given and considered without delaying the works, no quotation
shall be given and the variation shall be treated asa Compensation Event.

22.6. The Contractor shall not be entitled to additional payment for costthat could have
been avoided by giving early warning.

22.7. Whenthe Programis updated, the Contractor shall provide the Project Manager
with an updated cash flow forecast.

23. Payment Certificates, Currency of Paymentsand Advance Payments

23.1. The Contractor shall submit to the Project Manager monthly applications for
payment giving sufficient details of the Work done and materials on Site and the
amounts which the Contractor considers himself to be entitles to. The Project
Managershall check the monthly application and certify the amount to be paid to
the

Contractor within 14 days. The value of work executed and payable shall be determined
by the Project Manager.

23.2. The value of work executed shall comprise the value of the quantities of the items
in the Bills of Quantities completed; materials delivered on site, variations and
compensation events. Suchmaterials shall become the property of the Employer
once the Employer haspaid the Contractor for their value. Thereafter, they shall
not be removed from site without the Project Ma n a giestruétions except for use
upon the works.

23.3. Payments shall be adjusted for deductions for retention. The Employer shall pay
the Contractor the amounts certified by the Project Managerwithin 30 daysof the
date of issue of each certificate. If the Employer makes a late payment, the
Contractor shall be paid simple interest onthe late payment in the next payment.
Interest shall be calculated onthe basisof number of daysdelayed at arate three
percentage points abovethe Central Bankof K e n yavdiagerate for baselending
prevailing asof the first day the payment becomesoverdue.

23.4. If an amount certified isincreasedin alater certificate of aresult of an award by
an Arbitrator, the Contractor shall be paid interest uponthe delayed payment as
set out in this clause. Interest shall be calculated from the date upon which the
increased amount would have been certified in the absenceof dispute.

23.5. Items of the works for which no rate or price hasbeen entered in will not be paid
for by the Employer and shall be deemed covered by other rates and prices in the
Contract.

23.6. The Contract Price shall be stated in KenyaShillings. All paymentsto the contractor

shall be made in KenyaShillings and foreign currency in the proportion indicated
in the tender, or agreed prior to the execution of the Contract Agreement and
indicated therein.
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23.7. Therate of exchangefor the calculation of the amount of foreign currency payment
shall be the rate of exchangeindicated in the Appendix to Conditions of Contract.
If the contractor indicated foreign currencies for payment other than the currencies
of the countries of origin of related goodsand services. The Employerreservesthe
right to paythe equivalent at the time pf payment in the currencies of the countries
of such goods andservices.

23.8. The Employer and the Project manager shall be notified promptly by the
Contractor of an changes in the expected foreign currency requirements of the
Contractor during the execution of the works as indicated in the Schedule of
Foreign Currency Requirements and the foreign and local currency portions of the
balance of the Contract Price shall t hen be amended by agreement between
Employer and the Contractor in order to reflect appropriately suchchanges.

23.9. In the event that an advance payment is granted, the following shall apply: -

a) Onsignature of the Contract, the Contractor shall at his request, and
without furnishing proof of expenditure, be entitled to an advance of
10%4(ten percent) of the original amount of the contract. The advance
shall not be subject to retention money.

b) No advance payment may be made before the Contractor has
submitted proof of the establishment of deposit or a directly liable
guarantee satisfactory to the Employer in the amount of the advance
payment. Theguarantee shall be in the samecurrency asthe advance.

¢) Reimbursementof the lump sumadvance shall be made by deductions
from the Interim payments and where applicable from the balance
owing to the contractor. Reimbursementshall begin when the amount
of the sumsdue under the Contract reaches20%of the original amount
of the contract. It shall have been completed by the time 80%of this
amount is reached.

23.10.The amount to be repaid by way of successive deductions shall be calculated by
means of the formula:

R = AXSX) _
800620
Where:
R = the amount to be reimbursed

A = the amount of the advance
which has beengranted

Xt = the amount of proposed cumulative
payments as a percentage of the
original amount of the Contract. This
will exceed 202/abut not exceed 8026
X =the amount of the previous
cumulative payments as a percentage of the original amount of the Contract. This figure will be
below 802%/dbut not lessthan 2026
With each reimbursement the counterpart of the directly liable guarantee may be reduced accordingly.
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24. Compensation Events
24.1. The following issues shall constitute Compensation Events.

a) The Employer does not give access to a part of the site by the Site
PossessiorDate stated in the Appendix to Conditions of Contract.

b) The Employer modifies the List of Other Contractors, etc., in a way
that affects the Work of the Contractor under the Contract.

¢) The Project Manager orders a delay or does not issue drawings,
specifications or instructions required for execution of the works 0 n
time.

d) TheProject Managerinstructs the contractor to uncover or to carry out
additional tests uponthe work, which isthen found to haveno defects.

e) The Project Managerunreasonably doesnot approve a subcontract to
be let.

f) Ground conditions are substantially more3 adverse than could
reasonably have been assume ed before issuance of the Letter of
Acceptancefrom the information issuedto tenderers (including the site
investigation reports), from information available publicly andfrom a
visual inspection of the site.

g) The Project Manager gives an instruction for dealing with an
unforeseen condition, caused by the Employer or additional works
required for safety or other reasons.

h) Other contractors, public authorities, utilities, or the Employer does not
work within the dates and other constraints stated in the Contract, and
they causedelay or extra cost to the Contractor.

i) The effects on the Contractor of any of the Emp | 0 yigks. 0 s

i) The Project Manager unreasonably delays issuing a Certificate of
Completion.

k) Other compensation events described in the Contract or determined
by the Project manager shall apply

24.2. If a compensation event would cause additional cost or would prevent the work
being completed before the Intended Completion Date, the Contract Price shall be
increased and/or the Intended Completion Date shall be extended. The Project

Manager shall decide whether and by how much the Contract Price shall be
increased and whether and by how much the Intended Completion Date shall be
extended.

24.3. Assoonasinformation demonstrating the effect of eachcompensation event upon
theCo nt r aforécastcésshasbeenprovided bythe Contract, it shallbeassessed
by the Project Manager, and the Contract Price shall be adjusted accordingly.
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244,

245,

24.6.

24.7.

24.8.

| f the Contractorodos forecast i s deemed

adjust the Contract Price basedonthe Project Ma n a gaavnfdrecast. TheProject
Managerwill assumethat the Contractor will react competently and promptly to
the event.

The Contractor shall not be entitled to compensation to the extent that the
E mp | o interesds areadverselyaffected bythe Contractor not havinggivenearly
warning or not having co-operated with the Project Manager.

Pricesshall be adjusted for fluctuations in the cost of inputs only if provided for in
the Appendix to Conditions of Contract.

The Contractor shall give written notice to the Project Managerof hisintention to
make a claim within thirty daysafter the event giving rise to the claim hasfirst
arisen. The claim shall be submitted within thirty daysthereafter.

Provided alwaysthat shouldthe event giving rise to the claim of continuing effect,
the Contractor shall submit aninterim claim within the saidthirty daysand afinal
claim within thirty daysof the end of the event giving rise to the claim.

25. Price Adjustment

251,

25.2.

25.3.

254,

TheProject Managershall adjust the Contract Price if taxes, duties and other levies
are changed between the date 30 days before the submissionof tenders for the
Contract and the date of Completion. The adjustment shall be the changein the
amount of tax payable by the Contractor.

The Contract Price shall be deemedto be basedon exchangerates current at the
date of tender submissionin calculating the cost to the Contractor of materials to
be specifically imported (by expressprovision in the Contract Bills of Quantities or
Specifications) for permanent incorporation in the Works.

Unless otherwise stated in the Contract, if any time during the period of the
Contract exchange rates shall be varied and this shall affect the cost to the
Contractor of such materials, then the Pr oject Manager shall assess the net
difference in the cost of suchmaterials. Anyamount from time to time soassessed
shall be added to or deducted from the Contract Price, asthe casemay be.

Unlessotherwise stated in the Contract, the Contract Price shallbe deemedto have
been calculated in the manner set out below andin sub-clauses25.4 and 25.5 and
shall be subject to adjustment in the events specified thereunder;

i) The price contained in the Contract Bills of Quantities shall be deemed
to be based upon the rates of wages and other emoluments and
expensesasdetermined by the Joint Building Council of Kenya(J.B.C.)
and set out in the schedule of basic rates issued

30 days before the date for submission of tenders. A copy of the

schedule usedby the Contractor in his pricing shall be attached in the

Appendix to Conditions of Contract.

i) Upon J.B.C. determining that any of the said rates of wages or other
emoluments and expensesare increased
ordecreased,then the Contract Price shall beincreasedor decreasedbythe
amount assessed by the Project Manager based upon the difference,
expressedasapercentage, between the rate setout in the schedule of basic
rated issued30daysbefore the date for submissionor tenders andthe rate
published by the J.B.C. and applied to the quantum of labour
incorporated within the amount of work remaining to be executed at the
date of publication of such increase or decrease.
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25.5.

25.6.

25.7.

25.8.

26. Retention

26.1.

iii) Noadjustment shall be madein respect of changesin the rates of wages
and other emoluments and expenses which occur after the date of
Completion except during such other period as may be granted asan
extension of time under clause 17.0 of these Conditions.

The price contained in the Contract Bills of Quantities shall be deemedto be based
upon the basic prices of materials to be permanently incorporated in the works as
determined by the J.B.C. and set out in the schedule of basic rates issued30 days
before the date for submission of tenders. A copy of the schedule used by the
Contractor in his pricing shall be attached in the Appendix to Conditions of
Contract.

Upon the J.B.C. determining that any of the said basic prices are increased or
decreasedthen the Contract Price shall be increased or decreasedby the amount
to be assessedy the Project Managerbaseduponthe difference between the price
set out in the schedule of basicrates issued30 daysbefore the date for submission
of tenders and the rate published by the J.B.C. and applied to the quantum of the
relevant materials which have not been taken into account in arriving at the
amount of anyinterim certificate under clause23of these Conditionsissuedbefore
the date of publication of suchincrease or decrease.

Noadjustment shallbe madein respect of changesin basicprices of materials which
occur after the date for Completion except during such other period as may be
granted asan extension of time under clause 17.0 of these Conditions.

The provisions of sub-clause 25.1 to 25.2 herein shall not apply in respect of any
materials included in the schedule of basic rate.

The Employer shall retain from the payment due to the Contractor the proportion
stated in the Appendix to Conditions of Contract until Completion of the whole
of the works. On Completion of the whole of the works, half the total amount
retained shall be repaid to the Contractor and the remaining half when the Defects
Liability Period haspassedand the Project manager hascertified that all defects
notified to the Contractor before the end of this period have been corrected.

27. Liquidate Damages

27.1.

27.2.

The Contractor shall pay liquidated damagesto the Employer at the rate stated in
the Appendix to Conditions of Contract for each day that the actual
Completion Date is later than the Intended Completion Date. The
Employer may deduct liquidated damages from payments due to the

Contractor. Payment of liquidated damages shall not alter the
Cont r alabilides.d s

If the Intended Completion Date is extended after liquidated damageshave been
paid, the Project Managershall correct any overpayment of liquidated damagesbhy
the Contractor by adjusting the next payment certificate. The Contractor shall be
paid interest onthe overpayment, calculated from the date of payment to the date
of repayment, at the rate specified in Clause23.30.
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28. Securities

28.1. The Performance Security shall be provided to the Employernot later than the date
specified in the Letter of Acceptance and shall be issuedin an amount and form
and by a reputable bank acceptable to the Employer, and denominated in Kenya
shillings. The Performance Security shall be valid until a date 30 daysbeyond the
date of issue of the Certificate of Completion.

29. Dayworks

29.1. If applicable, the Dayworksratesinthe Co n t r aterider shéllde usedfor small
additional amounts of work only when the Project Manager has given written
instructions in advance for additional work to be paid for in that way.

29.2. All work to be paid for as Dayworksshall be recorded by the Contractor on Forms
approved by the Project Manager. Each completed form shall be verified and
signed by the Project manager within two days of the work being done.

29.3. The Contractor shall be paid for Dayworkssubject to obtaining signed Dayworks
forms.

30. Liability and Insurance

30.1. Fromthe Start Date until the Defects Correction Certificate hasbeen issued, the
following are the Emp | o yisks: 0 s
a) The risk of personal injury, death or loss of or damage to property
(excluding the works, plant, materials and equipment), which are due
to;

i) use or occupation of the site by the works or for the purpose of
the works, which is the unavoidable result of the works, or ii)
negligence, breach of statutory duty orinterference with anylegal
right by the Employer or by any person employed by or contracted
to him except the Contractor.

b) The risk of damageto the works, plant, materials, and equipment to the
extent that it isdue to afault of the EmployerorinE mp | o yesignd s
or due to war or radioactive contamination directly affecting the place
where the works are being executed.

30.2. Fromthe Completion Date until the Defects Correction Certificate hasbeenissued,
the risk of lossof or damageto the works, plant, and materials isthe Emp | oy er 6 s
risk except loss or damage due to;

a) adefect which existed on or before the Completion Date.
b) Anevent occurring before the Completion Date, which was not itself
t he Emplisi.yer s
c) The activities of the Contractor on the Site after the Completion Date.

30.3. From the Start Date until the Defects Correction Certificate hasbeen issued, the
risks of personal injury, death and loss of or damage to property (including,
without limitation, the works, plant, materials, and equipment) which are not

Empl oyerds ri skriskser e contractorés
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30.4.

30.5.

30.6.

The Contractor shall provide, in the joint namesof the Employer and the
Contractor, insurance cover from the Start Date to the end of the Defects
Liability Period, in the amounts stated in the Appendix to Conditions of
Contract for the following events;

a) lossof or damageto the works,
plant and materials;

b) loss of or damage to Equipment;

c) loss of or damage to property
(except the works, plant materials,
and equipment) in connection with

the Contract, and
d) Personal injury or death.

Policies and certificates for insurance shall be delivered by the Contractor to the
Project Managerfor the Project Ma n a gapprdval before the Start Date. All such
insurance shall provide for compensation required to rectify the lossor damage
incurred.

If the Contractor doesnot provide any of the policies and certificates required, the
Employermay effect the insurancewhich the Contractor should have provided and
recover the premiums from payments otherwise due to the Contractor or, if no
payment is due, the payment of the premiums shall be a debt due.

Alterations to the terms of insurance shall not be made without the approval of
the Project Manager. Both parties shall comply with any conditions of insurance
policies.

31. Completion and Taking over

31.1.

Upon deciding that the works are complete, the Contractor shall issue a written
request to the Project Managerto issuea Certificate of Completion of the works.
The Employer shall take over the site and the works within seven(7) days of the
Project ma n a g issuidgs Certificate of Completion.

32. Final Account

32.1.

32.2.

32.3.

The Contractor shall issuethe Project Managerwith adetailed account of the total
amount that the Contractor considers payable to him by the Employer under
Contract before the end of the Defects Liability Period. The Project
Manager shall issue a Defects Liability Certificate and certify any final
payment that is due to the Contractor within 30 days of receiving the
Co nt r aacdowntifdtgs correct and complete.

If it isnot, the Project Managershallissuewithin 30daysa schedulethat statesthe
scopeof the corrections or additions that are necessary.If the final account is still
unsatisfactory after it hasbeen resubmitted, the Project Managershall decide on
the amount payable to the Contractor and issuea Payment Certificate.

The Employer shall pay the Contractor the amount due in the Final certificate
within 60 days.
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33. Termination

33.1. The Employer or the Contractor may terminate the Contract if the other party
causes a fundamental breach of the Contract. These fundamental breaches of
Contract shall include, but shall not be limited to, the following;

a) The Contractor stops work for 30 days when no stoppage of work is
shown on the current program and the stoppage has not been
authorized by the Project Manager.

b) The Project Managerinstructs the Contractor to delay the progressof
the works, and the instruction is not withdrawn within 30 days.

¢) TheContractor isdeclared bankrupt or goesinto liquidation other than
for a reconstruction or amalgamation.

d) A payment certified by the Project Manager is not paid by the
Employer to the Contractor within 30 days(for Interim Certificate) or
60 days (for Final Certificate) of issue.

e) The Project Manager gives notice that failure to correct a particular
defect isafundamental breach of Contract and the Contractor fails to
correct it within areasonable period of time determined by the Project
Manager.

The Contractor doesnot maintain a security, which is required.

33.2. Wheneither party to the contract givesnotice of Contract to the Project Manager
for a causeother than those listed under Clause33.1 above, the Project Manager
shall decide whether the breach is fundamental or not.

33.3. Notwithstanding the above, the Employer may terminate the Contract for
convenience.

33.4. If the Contractor isterminated, the contractor shall stop work immediately, make
the site safe and secure, and leave the site assoonasreasonably possible.

33.5. The Project Managershall immediately thereafter arrange for a meeting for the
purpose of taking record of the works executed and materials, goods, equipment
and temporary buildings on site.

34. Payment Upon Termination
34.1. If the Contract isterminated becauseof a fundamental breach of Contract by the
Contractor, the Project Managershall issuea certificate for the value of the work
done and materials ordered and delivered to site up to the issueof the certificate.
Additional liquidated damages shall not apply. If the total amount due to  the
Employer exceeds any payment due to the Contractor, the difference shall be a
debt payable by the contractor.

34.2. If the contract i s ter mi np@ena dr bécause ofadh e Empl oy e
fundamental breach of contract by the Employer, the Project Managershall issuea
certificate for the value of the work done, materials ordered, the reasonable cost

of removal of equipment, repatriation of the Contr act or 8s personnel er
solely on the works, and the Cont r act or 6s costs oftheprotecting
works.

B-18



34.3.

34.4.

34.5.

The Employer may employ and pay other personsto carry out and complete the
works and to rectify and defects and may enter upon the works and use all
materials on the site, plant, equipment and temporary works.

The contractor shall, during the execution or after the completion of the works
under this clause remove from the site as and when required, within such
reasonable time as the Project Manager may in writing specify, any temporary
building, plant, machinery, appliances, goodsor materials belongingto or hired by
him, and in default the Employer may (without being responsible for any loss or
damage) remove and sell any suchproperty of the Contractor, hold the proceeds
lessall costsincurred to the credit of the Contractor.

Until after completion of the works under this clause the Employer shall not be
bound by any other provision of this Contract to make any payment to the
Contractor, but upon such completion as aforesaid and the verification within a
reasonable time of the accounts therefore the Project Managershall certify the
amount of expensesproperly incurred by the Employer and, if suchamount added
to the money paid to the Contractor before suchdetermination exceedsthe total
amount which would have been payable on due completion in accordance with
this Contract the difference shall be a debt payable to the Employer by the
Contract; and if the said amount added to the said money be less than the said
total amount, the difference shall be a debt payable by the Employer to the
Contractor.

35. Release from Performance

35.1.

If the Contract is frustrated by the outbreak of war or by any other event entirely

outside the control of either the Employer or the Contractor, the Project Manager
shall certify that the Contract hasbeen frustrated. The Contractor shall make the

site safeandstopwork asquickly aspossibleafter receiving this certificate andshall
be paid for all work carried out before receiving it.

36. Corrupt gifts and Payment of Commission

36.1.

b)

The Contractor shall not;

Offer or give or agree to give to any personin the service of the Employer any gift
or consideration of any kind asan inducement or reward for doing or forbearing
to do or for having done or forborne to do any act in relation to the obtaining or
execution of this or any other Contract for the Employer or for showing or
forbearing to show favour or disfavour to any person in relation to this or any
other contract for the Employer .

Enter into this or any other contract with the Employerin connection with which
commission has been paid or agreed to be paid by him or on his behalf or to his
knowledge, unlessbefore the Contract is made particulars of any suchcommission
and of the terms and conditions of any agreement for the payment thereof have
been disclosed in writing to the Employer.

36.2.Any breach of this Condition by the Contractor or by anyone employed by his or

acting on his behalf (whether with or without the knowledge of the Contractor) shall
be an offence under the provisions of the Public Procurement Regulationsissuedunder
the Exchequerand Audit Act Cap412 of the Lawsof Kenya.
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37. Settlement of Disputes

37.1. In caseany dispute or difference shall arise between the Employer or the Project
Manageron his behalf and the Contractor, either during the progressor after the
completion or termination of the works, suchdispute shall be notified in writing
by either party to the other with arequest to submit it to arbitration andto concur
in the appointment of an Arbitrator within thirty days of the notice. The dispute
shall be referred to the arbitration and final decision of a person to be agreed
between the parties. Failing agreement to concur in the appointment of an
Arbitrator, the Arbitrator shall be appointed by the Chairman or Vice Chairman of
any of the following professional institutions;

(i) Architectural Association of Kenya
(ii) Institute of Quantity Surveyors of Kenya

(iif) Association of Consulting Engineers ofKenya

(iv) Chartered Institute of Arbitrators (Kenya Branch)
(v) Institute of Engineers of Kenya

37.20nthe request of the applying party, the institution written to first by the aggrieved
party shall take precedence over all other institutions.

37.3.The arbitration may be on the construction of this Contract or on any matter or thing
of whatsoever nature arising hereunder or in connection therewith, including any matter
or thing left by this Contract to the discretion of the Project Manager, or the withholding
by the Project Manager of any certificate to which the Contractor may claim to be
entitled to or the measurement and valuation referred to in clause 23.0 of these
conditions, or the rights and liabilities of the parties subsequentto the termination of
Contract.

37.4Provided that no arbitration proceedings shall be commenced on any dispute or
difference where notice of a dispute or difference hasnot been given by the applying
party within ninety daysof the occurrence or discovery of the matter or issuegiving rise
to the dispute.

37.5Notwithstanding the issue of a notice asstated above, the arbitration of sucha dispute
or difference shall not commence unlessan attempt hasin the first instance been made
bythe parties to settle suchdispute or difference amicably with orwithout the assistance
of third parties. Proof of suchattempt shall be required.

37.6Notwithstanding anything stated herein the following matters may be referred to
arbitration before the practical completion of the works or abandonment of the works
or termination of the Contract by either part:

a. Theappointment of areplacement Project Managerupon the said person
ceasing to act.

b. Whether or not the issue of an instruction by the Project Manager is
empowered by these Conditions.

c. Whether or not a certificate has been improperly withheld or is not in
accordance with these Conditions.

d. Anydispute or difference arising in respect of war risks or war damage.
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37.7.

37.8.

37.9.

All other matter shallonly bereferred to arbitration after the completion oralleged
completion of the works or termination or alleged termination of  the Contract,
unlessthe Employer and the Contractor agree otherwise in writing.

TheArbitrator shall, without prejudice to the generality of hispowers, have powers
to direct such m easurements, computations, tests or valuations as may in his
opinion be decision, requirement or notice andto determine all matters in dispute
which shall be submitted to him in the same manner as if no such certificate,
opinion, decision requirement or notice had been given.

The award of such Arbitrator shall be final and binding upon the parties.
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APPENDIX TO CONDITIONKE CONTRACT

THE EMPLOYER IS

Name: COUNTY GOVERNEMNT OF KIRINYAGA
Address: P. O BOX 24 0 10300 KERUGOYA
Nameof Authorized Representative: CHIEFOFFICER
Telephone: +254(020)2723255

Facsimile: +254(020) 2714806

The Project Manager is

Name: WORKS SECRETARY, STATE DEPARTMENT OF PUBLIC.WORKS
Address: P. O BOX 30743 NAIROBI.

Telephone: 020 2723101

Facsimile: 2716737

The name (andidentification number) of the Contract isPROPOSEDONSTRUCTIO®FA
COMPLEX AT KERUGOYA COUNTY HOSPITAL IN KERUGIWHK

TENDER NEGOTIATION N8246182020/2021

The Worksconsist of SUPPLYDELIVERYINSTALLATIONTESTINGAND
COMMISSIONING OF MEDICAL GASES PLANTS AND PIPING SYSTEM
INSTALLATIONVORKS

The Start Date shall be AGREED WITH THE PROJECT MANAGER.

The Intended Completion Date for the whol e of the Works shall be
éééeeéee. . WEEKS FROM DATE OF POSSESSI ON.

The following documents also form part of the Contract:
AS LISTED IN CLAUSE 2.3 OF CONDITIONS OF CONTRACT.

The Contractor shall submit a revised program for the Workswithin 7_ days
of delivery of the Letter of Acceptance.

The Site Possession Date shall be AGREED WITH THE PROJECT MANAGER.

The Site is located Kerugoya County Hospital Compound, Kirinyaga County
B-22



The Defects Liability period is € é € 6 éManths.
Amount of Tender Security is Kshs 800,000.00

The following events shall be Compensation Events:

1. ASLISTEDN CLAUSER4 OFTHECONDITION®FCONTRACT.

2. DELAYED PAYMENTS WILL BE COMPENSRORINTEREST ANDIME 3.

The period between Program updates is 7 days.

The amount to be withheld for late submission of an updated Program is WHOLE
CERTIFICATE The period of honouringertificate is 30 days.

The proportion of payments retained is 102%

percent. The Limit of Retention is 5%percent.

The Price Adjustment Clause SHALL NOT apply

The liquidated damages for the Sub -contract Works is Kshs. 80,000.00_(per week or part
thereof)

The Performance Security shall be for the following minimum amounts equivalent as a
percentage of the Contract Price 5% percent (%)

Therate of exchangefor calculation of foreign currency paymentsis NOTAPPLICABLE

Advance Payment SHALL NOT Bgranted.
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. SUBCONTRACT AGREEMENT (KABCEC)

AGREEMENT AND CONDITIONS
{OF SUBCONTRACT FORUILDING WORKS

Published by:
The Kenya Association of Buildingand
Civil Engineering Contractors with the
sanction of: The Joint Building
Council, Kenya and
The Architectural Association of Kenya

June 2002 Edition

0 The copyright in this document is vestedin the
KenyaAssociation of Building and Civil Engineering
Contractors.
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1.0 AGREEMENT

11 This agreementis madeon é é é é é é é éééeeeééeéeceeé
bet ween ééééééeééceéeécéeeéééeeceeeeeeeccece.
of (or whose registered office is situatedat) € é € é € € é é é é é

o)
o)

éeééécéeeé

(hereinafter called o0the Contractoré) of the

o
o
o
o
o
o
o

(or whole registered office issituated at) € € € € é é é é é é

éééééééeéeééeé.
¢ dthemother Saut:1h

ééééé
Canlt &

ééééé é é
e i a r

— D
@ O

1.2 SUPPLEMENTAL to an agreemerfbereinafter referred to asthe 0 t hmain

contractan) made

ééééééécéeéééeeceéeecéeeceececée.
Between é éééééééeééeéeeeceéeeeeceeéeeccéecece

ééeéééeéeeéééeéeeéeececeeceeeeeeeeeeececece
(hereinafter called 0 t HEemp | o yoktmedne part and the Contractor of the other part
basedon the Agreement and Conditions of Contract for Building Works, published by the

Joint Building Council, Kenya...............ccocuveee. edition.

1.3 WHEREA®e contractor is desirous of sub -letting to the Sub -Contractor
€eééééeééeeéceéeeeeeeeeeeeeeeceeeececceéeeé.

éeeeceéée.

éééééééeéeececeeeéeeeeeé e e e ¢ é
é é é éé
eéééécéécéeecececeeceeeceeeeceeéecé
hereinafter c@ad nterda ott hhre warbk s 6
é

at ééeééeeéeéecéé.
on Land Reference No being part of the main contract works.

14 And whereas the Sib-Contractor has supplied the Contractor with a priced



copy of the hills of quantities (hereinafter referred to asd t sub-contractor b i | Iwkeée) ,
applicable, which together with the
drawings
nNumberedééééééécéceeécécééééeeeeeeeeecececé

Eééééééceéeéeeceeceeéeeeeeeeeceeeeeecee.
(hereinafter r ef econratdrawings)ahe specfitatonssandithe conditions
of sub-contract have been signed by or on behalf of the parties thereto.

And whereas the Sub-Contractor has had reasonable opportunity of inspecting the main
contract or acopy thereof except the detailed prices of the Contractor included in the bills
of quantities or schedule of rates.

15 And whereas the Architect, with the approval of the Employer, has nominated the Sub-
Contractor to carry out the works described at clause 1.3 herein:

NOW IT IS HEREBY AGREED AS FOLLOWS:

1.6 Forthe consideration herein stated, the Sub-Contractor shall upon and subject to the conditions
annexedhereto carry out andcomplete the sub-contract worksshownuponthe sub-contract
drawings and described by or referred to in the sub-contract bills, specifications andin the
said conditions.

1.7 The Contractor shall pay the Sub-Contractor  the sum
of the Kshs  (in
wor ds) ééééeééeéeéeeeeeeeeceeceeeeeeececeee
€eéeéeeéeeéceeeeeeeéeeeéeeeeeeeeeececece e ee

ééééeeééeéeeéeéeééékKshsa.. L )
(hereinafter referred to aso t Isudb-contractor p r i @resdchsumasshall become payable
hereinafter at the times and in manner specified in the said conditions.

18 Theterm 6 Ar c h idt Qeucat nBt yirtvyeapd®drEd g i rwheeeragplicable, shall refer to the
persons appointed by the Employer to

1.9 Administer the sub-contract in accordancewith the main contract agreement. Whereapplicable,
reference to the Architect shall be deemedto include reference to the Engineer.

1.10 In the even of the need to appoint a replacement Architect, Quantity Surveyor, Engineer or
other specialist (whether named in this agreement or not) the Employer shall make such
appointment assoon as practicable after the need for suchappointment arisesand shall
communicate the appointment to the Sub-Contractor through the Contract.

1.11 Wherethe sub-contract doesnot incorporate bills of quantities, theterm 0 s ecbntract b i lahds 6
0 b iofgusa nt whereeesappearing shallbedeemeddeleted andreplaced with the term
0schedul e @pplicablet es 6 as

1.12 The terms defined in clause 1.0 of the main contract shall have the same meaning in this sub-
contract as that assigned to them therein.

1.13 AS WITNESS the hands of theaid
parties; Signedby the said

éééeééeéeéeeeeeéeécé

108
10}
(0}

10}
(0}

10}
10N
10}

(Contractor

) In the presence of

10N
10}
10}
10}
o)
10}
0N
o)
10}
10}
10}

Name é é é é é éé ée é é é

Address ¢ é € € é ¢ é € é é é

o}
o
o
o
o
o
o
o
o}
o}



Signedby the said
In the presence of
Name é é é é é € é é ¢é é é

Address é € é € é é € é é é é

CONDITIONS OF SUBONTRACT
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é

é

é
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2.0

3.0

4.0

GENERAL OBLIGATIONS OF TEEBENTRACTOR
The Contractor shall:

2.1 Timeously obtain from the Architect on behalf of the Sub -Contractor all drawings, necessary
details, instructions and other information required by the Sub-Contractor for the proper
carrying out of the sub -contract works.

2.2 Provide all suchfacilities andattend uponthe Sub-Contractor asrequired and asprovided in the
specifications, bills of quantities and these conditions to the extent compatible with the
provisions of the main contract

2.3 Observe, perform and comply with all the provisions of the main contract and of this sub -
contract on the part of the Contractor to be observed, performed  and complied with to
ensure satisfactory completion of the sub-contract works.

GENERAL OBLIGATIONE OHESUBCONTRACTOR

3.1 The SubContractor shall be deemed to have notice of all the provisions of the main contract
except the detailed prices of the Contractor included in the bills of quantities or in the
schedule of rates.

3.2 The Sub-Contractor shall carry out and complete the sub-contract worksin accordance with this
sub-contract andin all respects to the reasonable satisfaction of the Contractor and of the
Architect and in conformity with all reasonable directions and requireme nts of the
Contractor regulating the due carrying out of the contract works.

3.3 The SubContractor shall observe, perform and comply with all the provisions of the main
contact onthe part of the Sub-Contractor to be observed, performed and complied with so
far asthey relate and apply to the sub-contract works or any portion thereof and are not
inconsistent with the expressionsof this sub-contract asif all the samewere set out herein.

34 Without prejudice to the generality of the foregoing requirements, the Sub -Contractor
shall especially observe perform and comply with the provisions of clauses9.0, 18.0, 19.0
22.0, 30.0, 31.0, 34.0 and 36.0 of the main contract as they apply to the sub -contract
works

SUBCONTRACDOCUMENTS
4.1 The sub-contract documents for usein the carrying out of the sub-contract works shall be:-
411 The agreement and these conditions
412 The sub-contract drawings aslisted in the agreement
4.1.3 The sub-contract bill of quantities or schedule of rates asapplicable
4.1.4  The specifications asseparately supplied or ascontained in the sub-contract bills.

4.2 Uponthe execution of the sub-contract, the Contractor shall register the agreement with the
relevant statutory authority and pay all fees, charges, taxes, duties and all ~ costs arising
therefrom.

43 The manner of supplying contract documents, their custody, display on site and their
interpretation in the event of discrepancies shall be as provided in the main contract in
respect of the main contract documents with the necessay amendments made to refer to
the sub-contract.



5.0 GENERAL LIABILITY OF TBEBCONTRACTOR

5.1

5.2

The Sub-Contractor shall be liable for and shall indemnify the Contractor against and from:

5.1.1 Any breach, non-observanceor non-performance by the Sub-Contractor, his servants
or agentsof any of the said provisions of the main contract and of this subcontract.

5.1.2 Any act or omission of the Sub-Contractor, his servants or agents which involve the
Contractor in any liability to the Employer under the main contract

5.1.3 Anyclaim, damage, lossor expensedue to or resulting from any negligence or breach
of duty onthe part of the Sub-Contractor, his servants or agents.

5.1.4 Any lossor damageresulting from any claim under any statute or common law by an
employee of the Sub-Contractor in respect of personal injury or death arising out
of or in the course of his employment.

Provided that nothing contained in this sub-contract shall impose any liability onthe Sub
Contractor in respect of any negligence or breach of duty on the part of the Employer, the
Contractor, other sub-contractors ortheir respective servantsor agentsnor create anyprivity
of contract between the Sub-Contractor and the Employer or any other sub-contractor.

6.0 INSURANCEGAINSTNJURYTO PERSONANDPROPERTY

6.1 Without prejudice to his liability to indemnify the Contractor under clause 5.0 above, the Sub

Contractor shall maintain: -

6.1.1 Suchinsurancesasare necessaryto cover the liability of the Sub-Contractor in respect
of injury or damageto property including damageto the works arising out of or in
the course of or by reasonof the carrying out of the sub-contract works except for
liability againstthe contingencies specified at clause 6.3 herein.

6.1.2 The insurancesrequired under subclause 6.1.1 and 6.1.2 above shall be placed with
insurers approved by the Contractor and the Architect.

6.2 Notwithstanding the provisions of clause 23.0 of these conditions, the Contractor shall not be

obliged to make payments to the Sub -Contractor before the said policies have been
provided.

6.3 Whereclause 13.0 of the main contract applies, the sub-contract works, including materials and

6.4

goodsof the sub-Contractor delivered to the works, shall asregards lossor damage by the
contingencies stated at clause 13.0 therein, namely, fire, earthquake, fire following
earthquake, lightning, explosion, storm, tempest, flood, bursting or overflowing of water
tanks, apparatus or pipes, aircraft and other aerial devicesor articles dropped there from,
riot and civil commotion, be at the sole risk of the contractor. The Contractor shall cover
his liability for the works by procuring insurancesasrequired in the said clause.

Where clause 14.0 or 15.0 or the main contract applies, the sub-contract works, including
materials and goodsof the Sub-Contractor delivered to the works shall, asregards loss or
damageby the contingencies stated therein be at the solerisk of the Employer. The Employer
shall cover his liability for the works by procuring insurancesasrequired in the said clause.

6.5 The SubContractor shall observe and comply with the conditions contained in the policy or

6.6

policies of insurance of the Contractor or of the Employer, asthe case may be, asregards
loss or damage which may be caused by the stated contingencies. For this purpose, the
Contractor or the Employer as the case may be, shall avail the said policies to the
SubContractor for his perusal.

If any lossor damage affecting the sub-contract works or any part thereof  or any
unfixed goodsor materials is occasioned by any one or more of the said contingencies,
then,



6.6.1 The occurrence of suchlossor damageshall be disregarded in computing any
amounts payable to the Sub-Contractor under the sub-contract, and

6.6.2 The Sub-Contractor shall, with due diligence, restore the work damaged,
replace or repair any unfixed materials or goodswhich have been destroyed or damaged,
remove and dispose of any debris and proceed with the carrying out and completion of
the sub-contract works.

6.6.3 The restoration of work damagedthe replacement and repair of unfixed materials and goods
and the removal of debris shall be deemed to be avariation required by the Architect. Such
work shall be paid for in accordance with clause 30.0 of the main contract.

7.0 PERFORMANGEOND

Before commencing the works, the Sub-Contractor shall provide one surety who must be an
established bank or insurance company to the approval of the Contractor and who will be bound
to the Contractor in the sum equivalent to ten per cent (1024 of the sub-contract price for the due
performance of the sub- contract until the certified date of practical completion. Notwithstanding
the provisions of clause 23.0 of these conditions, no payments shall be made to the Sub-Contractor
before the said bond is provided.

8.0 POSSESSIGNSITEANDCOMMENCEMENIFWORKS

8.1 Within the period stated in the appendix to these conditions, the Contractor shall give possessionof
the site works to the Sub -Contractor and such accessas may be necessary to enable the Sub-
Contractor to commence and precede with the sub -contract works in accordance with the sub-
contract.

8.2 Onor before the date for commencement of works stated in the appendix to these conditions, the
Sub Contractor shall commence the carrying out of the sub -contract works and shall proceed
regularly and diligently with the samein accordance with the sub-contract programme, the main
contract programme and or with the progressof the main contract works and complete on or before
the date stated in the appendix to these conditions asthe date for practical completion or within
any extended time granted under clause 25.0 of these conditions.

9.0 ARCHI T ENSTRWSTIONS

9.1 TheSubContractor shall forthwith comply with all the instructions issued to him by
the Architect, either directly or through the Contractor, in regard to any matter in respect of
which the Architect is expressly empowered by the main contract conditions to issue instructions.

9.2 Themanner of complying with or querying the validity ofanAr ¢ h i tngractiod shall be asprovided
in clause 22.0 of the main contract. The Sub-Contractor shall not be obliged to carry our instructions
not issued in the manner provided therein.

10.0 VARIATIONS
10.1 Theterm 0 v a r i ahall have the meaning assignedto it at clause 30.0 of the main contract.

10.2 The valuation of variations shall be made by the Quantity Surveyor in accordance with  sub-clause
30.6 of the main contract.

10.3 Effect shall be givento the measurement and valuation of variations in interim certificates andbythe
adjustment of the sub -contract price.

11.0 LIABILITY FOR OWERQUIPMENT

The construction equipment and other property belonging to or provided by the Sub -Contractor
and brought onto the site for carrying out the works shall be at the sole risk of the Sub-Contractor.
Any loss or damageto the same or caused by the sameshall, except for any loss or damage due to
any negligence, omissionor default of the Contractor, be at the sole risk of the Sub-Contractor who
shall indemnify the Contractor againstloss, damageor claims in respect thereof. Insurance against
any suchloss, damage or claims shall be the sole responsibility of the Sub-Contractor.



12.0

13.0

14.0

PROVISION OF FACILITIBS THECONTRACTOR

12.1 Where provided in the main contract, the Contractor shall supply at his own cost all necessary
water, lighting, electric power, telephones and security required for the sub-contract works.
Where not soprovided, the Sub-Contractor shall provide the said servicesat his own cost.

12.2 Exceptasotherwise provided in the main contract, the Sub-Contractor shall construct at hisown
expense all necessary workshops, stores, offices, wo r k eaccenimodation and other
temporary buildings required for the carrying out of the works at such places on site asthe
Contractor shall identify. The Contractor undertakes to give the sub-Contractor the required
space and all reasonable facilities for such construction. Upon practical completion of  the
works, the Sub-contractor shallremovethe saidfacilities andreinstate disturbed surfaceto the
satisfaction of the Contractor.

12.3 The Contractor shall provide, without charge, general attendance to the Sub -Contractor to
facilitate the carrying out of the works which attendance shall include facilities for accessto
and movement within the site and sections or parts of the building or buildings where the
subcontract works are being carried out, the use of temporary roads, paths and accessways,
sanitary and welfare facilities.

124 The Contractor shall permit the Sub-Contractor to use, without charge, at all reasonabletimes,
any scaffolding and hoisting equipment belonging to or provided by the Contractor while it
remains so erected upon the site. The use by the Sub -Contractor of any other equipment,
facilities or services provided by the Contr actor for the works shall be subject to private
arrangements between the parties hereto and shall not be regulated by these conditions.

12.5 Provided that such use of the scaffolding and hoisting equipment shall be on the express
condition that no warranty or other liability onthe part of the Contractor shall be created or
implied in regard to fitness, condition or suitability for the intended purpose except that the
Sub-Contractor shall be liable for any damage causedthereto or thereby.

12.6 Whererequired, the Contractor shall provide the facilities, equipment andthe like and carry out
anynecessaryb u i | wogkswithin areasonabletime of the request by the Sub-Contractor to
enable timely performance of the sub-contract.

LIABILITY FOR OWWORK

13.1 The Contractor andthe SubContractor shall be liable for the due carrying out of their respective
works in accordance with their respective contracts without causingdamage or injury to the
works of the other sub-contractors, and in particular:

13.2 Shouldthe carrying out of the sub-contract works causeinjury or damageto the main contract
works, or to the work of the other sub-contractors, the Sub-contractor shall rectify the damage
so causedat his own cost.

13.3 Shouldthe carrying out of the main contract works causedamage or injury to the sub-contract
works, the Contractor shall rectify the damage at his own cost.

134 If in the course of carrying out the sub-contract works, the Sub-Contractor is required to carry
out work not included in his sub-contract by reasonof any materials of workmanship not being
inaccordancewith the maincontract orwith other sub-contracts, the Contractor shallreimburse
the Sub-Contractor the expenses incurred therein.

COOPERATION IN USE GRCILITIES

141  The Contractor and the Sub-Contractor undertake to co -operate with each other and
coordinate work arrangements and proceduresrequired in carrying preventing interference,
disruption or disturbance to the progress of the works or to the activities of other
subcontractors.

142 The Contractor and the Sub-Contractor undertake not to wrongfully use or interfere with
equipment, scaffolding, appliances, ways, temporary works, temporary buildings and other
property belonging to or provided by the other part or by other sub-contractors.

14.3 Provided that nothing contained in this clause shall prejudice or limit the rights of the



15.0

16.0

17.0

18.0

19.0

20.0

Contractor or of the sub -Contractor in carrying out their respective statutory and or
contractual duties under this sub -contract or under the main contract.

ASSIGNMENT ANEUBLETTING

15.1 Neither the Contractor nor the Sub-Contractor shall, without the written consent of the other
and the Employer, assign this sub-contract.

15.2 The Sub-Contractor shall not sub-let the whole of the works without the written consent of the
Contractor and the Architect.

15.3 Providedthat anyassignmentand any sub-contracts aswell asthis sub-contract shall terminate
immediately upon (for whatever reason) of the main contract.

WORKPRIORTO APPOINTMENDFCONTRACTOR

16.1 Where the Sub-Contractor is appointed before the Contractor is appointed, any work done by
the Sub-Contractor prior to the said appointment shall be treated as a separate contract
between the Employer and the Sub-Contractor and shall be valued by the Quantity Surveyor
and paid for directly by the Employer without the  involvement of the Contractor.

16.2 Wherethe Sub-Contractor isappointed before the Contractor is appointed, the Subcontractor
shall be permitted, when the identity of the Contractor is known and within 30 days thereof,
to raise objections (on reasonable grounds) against entering into a sub -contract with the
Contractor

16.3 Where work which is outside the sub-contract is ordered directly by Employer or the Architect,
that work shall betreated asaseparate contract between the Sub-Contractor andthe Employer
and shall be valued and paid for directly to the Sub-Contractor in accordance with sub-clause
16.1 herein without the involvement of the Contractor. The cost of equipment, facilities and

the like provided by the Contractor to the Sub-contractor andanyb u i | dverk carsed out
by the Contractor with regard to suchwork shall be paid directly bythe Sub-Contractor to the
Contractor.

SUBCONTRACTORESIGN

Where the sub-contract includes a design component by the Sub-Contractor, the designshall be to
the approval of the Architect andthe Employer. Not withstanding and approvals, the Sub-Contractor
shall be liable directly to the Employer for any consequencesof failure of the designto comply with
the requirements of the Employer or to be fit or suitable for the purposesfor which the sub-contract
works or the relevant part thereof were intended.

SPECIFICATIOBFGOODSMATERIALANDWORKMANSHIP

18.1 All materials, goodsand workmanship shall, sofar asprocurable, be of the respective kinds and
standards described in the sub-contract bills, specifications and drawings.

18.2 Theprovisionsof clause 23.0 of the main contract regulating the procurement, specification and
quality assuranceof materials, processesand workmanship andthe requirements of clause

24.0therein dealing with the provision of samplesand the carrying out of specified tests shall
apply to the sub-contract in the same manner asthey apply to the main contract.

COMPLIANCE WITHTATUTORWYNDOTHERREGULATIONS

The Sub-Contract shall comply with all statutory and other regulations of competent authorities
regulating the carrying out of the works in accordance with the provisions of clause 17.0 of the main
contract, as applicable.

ROYALTIE@NDPATENTRIGHTS

20.1 All royalties or other sumspayable in respect of the supply and useof any patented articles,



processes or inventions in carrying out the works as described by or referred to in the
subcontract bills, specifications or drawings shall be deemedto have beenincluded in the
subcontract price.

20.2 The provision of clause 25.0 of the main contract dealing with same shall apply to  the

subcontract in the same manner as they apply to the main contract.

21.0 ANTIQUITIE&ANDOTHER OBJECTS ORLUE

All fossils, antiquities and other objects of interest or value which  may be found on the site or in
excavating the sameduring the progressof the sub-contract shall be dealt with in accordance with
the provisions of clause 44.0 of the main contract.

220 SUSPENSION Q¥ORKS

221 Aninstruction by the Architect to postpone or suspendthe works under clause 28.0 of the main

222

223

contract shall have the same effect on the sub-contract works asit hason the main contract
works.

If the suspensionarisesdue to default bythe contractor andthe sub-contract worksare adversely
affected by the suspension, the sub-contractor shall be entitled to reimbursement by the
contractor of all expenses arising therefrom.

If the suspensiorarisesdueto default bythe sub-contractor, the sub-contractor shallbeliable to
the contractor for all expenses arising therefrom.

224 Anotice by the contractor to suspendthe works under clause 29.0 of the main contract shall have

225

the sameeffect onthe sub-contract works asit hason the main contract works.

Shouldthe sub-contract worksbe adversely affected by suspensionunder clause 29.0 of he main
contract, the sub -contractor shall be entitled to the remedies provided for at clauses 25.0
and 26.0 of this sub-contract.

230 PAYMENTS

23.1 Proceduresfor originating and processingapplications for paymentsand payment certificates as

232

233

234

235

236

regardsthe sub-contract works shall be the sameasthose prescribed for the Contractor in the
main contract at clause 34.0. All references therein to the contractor shall be deemed to
include references to the Sub-contractor.

Before submitting an application for payment to the Quantity Surveyor in accordance with  clause
34.1 of the main contract, the Contractor shall give the Sub-Contractor a notice of not lessthan 7 days
to submit the details of the amounts which the Sub-Contractor considershimself entitled to for the
relevant period. Suchdetails, whenreceived, shall be annexedto the saidC o nt r aapplicatiod. s

Whereit is necessaryto measurethe sub-contract works for purpose of interim valuation or for
the preparation of the final account, the Quantity Surveyor shall give the Sub -Contractor a
reasonable opportunity to be present at the time of the measurementsandto take notes and
measurements as he may require.

Neither the Quantity Surveyornor the Architect shall be boundto issueavaluation or apayment
certificate inrespect of the sub-contract works, asthe casemaybe, whosevalue islessthan the
amount stated in the appendix to these conditions as the minimum amount of a payment
certificate before the issueof the certificate of practical completion of the main contract or of
the sub- contract, as applicable.

Provided that where the minimum amount of a certificate inserted in the appendix to these
conditions has been achieved but the corresponding minimum inserted in the appendix to

t he mai n contract in r e waokehast not @den dchieged, ©ro thet
Contractor hasnot applied for payment within the stated period, the Architect may with the
consent of the Contractor, issue a payment certificate directly to the Sub  -Contractor for
payment by the Employer.

Within 7 days of receipt by the Contractor of payment by the Employer, the Contractor shall

ractords



240

notify and pay to the Sub -Contractor the total value certified therein in respect of the
subcontract works less the portion of the retention money attributable to the sub-contract
works and less amounts previously paid to the Sub-Contractor.

23.7 Wherecertific atesare not paid by the Employerwithin the prescribed period, the Subcontractor
shall be entitled to be paid by the Contractor, upon receipt of payment from the Employer,
the interest certified for the delay in accordance with sub-clause 34.6 of the main contract in
respect of

the portion of the sub -contract works included in the certificate.

238 Where the Contractor has received payment from the Employer but has not released the
appropriate amount to the Sub-Contractor within the stated period, the Contractor shall pay to
the Sub-Contractor in addition to the amount not paid, simple interest on the unpaid amount
for the period it remains unpaid at the commercial bank lending rate in force during the period
of default.

239 If, uponapplication bythe Sub-Contractor and Architect agree, orif the Contractor fails to make
payment to the Sub-Contractor in accordancewith sub-clause23.6 herein and continues such
default for 14daysthereafter, the Architect mayissueapaymentcertificate directly to the Sub
Contractor for payment by the Employer, where applicable, and deduct the  amount from
subsequent payment to the Contractor.

23.10 Uponthe issueof the certificate of practical completion andthe release of one half of the total
amount of the retention of money to the Contractor, the Contractor shall pay the portion
attributable to the sub-contract to the Sub-Contractor within 7 daysof receipt of the payment.

2311 Uponthe issueof the certificate of rectification of defects and receipt of the balance of the
retention money by the Contractor, the Contractor shall pay the balance of the portion of the
retention money attributable to the sub -contract to the Sub -Contractor within 7 days of
receipt of the payment.

2312 Thesub-contract final account shallbe agreedbetween the Sub-Contractor, the Contractor, the
Quantity Surveyorand the Architect and shall be annexedto the Co n t r afinal accdlrgs
which shall be agreed as provided for in the main contract. For purpose of finalizing the
accounts, the Quantity Surveyormayrequest the Sub-Contractor to submit further documents
as he may deem necessary.

2313 Thefinal certificate issuedundersub-clause34.21of the maincontract shallbefinal andbinding
on the Sub-Contractor in the same manner it is binding on the Contractor.

23.14 If the Architect desiresto secure final payment to the Sub-Contractor before final payment is
dueto the Contractor, the provisions of sub-clause 31.10 of the main contract shall apply.

23.15 The Contractor shall be entitled to deduct from or set off against any money due from him to
the Sub-Contractor in interim certificates any sumor sumswhich the Sub-Contractor is liable
to pay to the Contractor arising under or in connection with the sub-contract.

PRACTICAL COMPLETION AND DEFEGNEBLITY

24.1 The Sub-Contractor shall proceed with the worksregularly anddiligently and complete the same
within the period stated in the appendix to this sub-contract or within suchextended period
asmay be granted under clause 25.0 of this sub-contract.

242 Wherethe sub-contract worksare to be completed in sectionsor where the sub-contract works
are to be completed in advance of the main contract works, the provisions of clause 42.0 of
the main contract shall apply, asappropriate, to the sub-contractor inthe samemanner asthey
apply to the main contract.

243 Theproceduresfor certifying practical completion andfor dealing with defects inthe subcontract
works aswell asthe main contract works are asprescribed at clause 41.0 of the main contract.
Uponthe issueof the certificate of practical completion of the whole of the worksor of the
sub- contract works, asapplicable, the Sub-contractor shall be entitled to release of one half
of the retention money attributable to the sub -contract works within 7 days after the
Contractor has received payment.

244 The balance of the retention money shall be released to the Sub-Contractor after the defects



25.0

26.0

270

28.0

appearing in the works have beenrectified in accordance with sub-clause 41.6 and 41.7 of the
main contract and after the Contractor has received the said payment as provided for in
sub clause34.16.3 of the main contract.

EXTENSION OHME

25.1 Uponit becoming reasonably apparent that the progressof the sub-contract worksis or will be
delayed, the Sub-Contractor shallforthwith give written notice of the causeof the delay to the
Contractor andto the Architect with supporting details showingthe extent of delay causedor
likely to be caused. Thereafter, the Architect shall evaluate the information supplied by the
Sub Contractor and if in his opinion the completion of the works is likely to be or hasbeen
delayed beyond the date for practical

completion stated in the appendix to these conditions or beyond any extended time previously
fixed under this clause, by any of the reasonsentiting the Contractor to extension of time
under sub- clause 36.1 of the main contract, then the Architect shall, sosoonashe is able
estimate the length of the delay beyond the date or time aforesaid, recommend to the
Contractor a fair and reasonable extension of time to be granted for the completion of the
sub-contract works.

252 Thereupon, the Contractor shall grant in writing to the Sub-Contractor the recommendedtime.
Provided that the Contractor shall not grant any extension of time to the Sub Contractor
without the written recommendation of the Architect. Andprovided that the SubContractor
shall constantly use his best endeavours to prevent delay and shall do all that may be
reasonably required to proceed with the works.

253 Theproceduresfor dealing with requestsfor extension of time andthe observanceof time limits
prescribed at clause 36.0 of the main contract shall apply to the sub -contract in the same
manner as they apply to the main contract.

LOSSANDEXPENSEAUSEBYDISTURBANCBFREGULARROGRESS

26.1 If upon written application being made by the Sub -Contractor to the Contractor and to the
Architect, the Architect is of the opinion that the Sub-Contractor hasbeen involved in direct
loss and or expense, for which he would not be reimbursed by a payment mad e under any
other provision in this sub -contract, by reasons of the regular progress of the sub -contract
works or any part thereof having been materially affected by any of the reasonswhich would
entitle the Contractor to reimbursement under clause 37.0 of the main contract, the Quantity
Surveyor shall assesghe amount of suchlossand or expense.

262 Anyamount soassessedshall be added to the sub-contract price andif aninterim certificate is
issued after the date of assessment, any such amount shall be added to the amount which
would otherwise be stated asdue in suchcertificate asregardsthe SubC o nt r a entitlermeit.s

26.3 Theproceduresfor dealing with lossand or expenseclaims prescribed at clause 37.0 of the main
contract shall apply to the sub-contract in the samemanner asthey apply to the main contract,
as appropriate.

DAMAGES FOR DELAYORMPLETION

27.1 If the Sub-Contractor fails to complete the sub-contract works by the date for practica
| completion stated in the appendix to these conditions or within any extended time fixed
under clause 25.0 herein, andthe Architect certifies in writing that in his opinion the same
ought reasonably soto have been completed, then the Sub-Contractor shall pay or allow to
the Contractor asumcalculated at the rate stated in the said appendix asliquidated damages
for the period during which the works shall soremain or have remained incomplete.

272 The Contractor may deduct such sum from any money due or to become due to the Sub-
Contractor under the sub -contract or recover the same from the Sub-Contractor asa debt.
Providedthat the Contractor shall not be entitled to recover anyliquidated damagesfrom the
Sub-Contractor without first obtainingthe Ar ¢ h i teetificaté® of delay prescribed herein.

FLUCTATIONS

28.1 Unlessotherwise stated inthe sub-contract bills or specifications, the sub-contract price shall be
deemedto havebeencalculated to include all duties and taxesimposed by statutory and other
competent authorities in the country where the works are being carried out, and



282 The sub-contract price shall be deemedto be basedon currency exchange rates current at the
date of tender as regards materials or goods to be specifically imported for  permanent
incorporation in the works.

28.3 Shouldduties, taxes and exchangerates vary during the period of the contract, compensation
thereof shall be calculated in accordance with sub-clause 35.1and 35.2 of the main contract.

284 Compensation for changein prices of goods and materials incorporated in the works and in
the rates of wagesprovided for at sub-clause 35.3, 35.4 and 35.5 of the main contract shall
not apply to the sub -contract unless specifically provided for in the bill of quantities or
specifications.

290 TERMINATION OF MAOONTRACT

29.1 If, for anyreason,the c o n t r aemplaymdntsis terminated either under clause 38.0, 39.0 or 40.0
of the main contract, this sub-contract shall thereupon also terminate.

29.2 Upontermination, the sub-contractor shall ceasesall work and vacate the site. He shall not
remove any equipment or any materials brought onto the site for the carrying out of  the
works without the written approval of the contractor and the Architect

29.3 Wherethe termination of the main contract occurswithout the default of the sub-contractor,
the sub-contractor shall be paid by the contractor for work done in the like manner asthe
Contractor is paid at clause 39.5 of the main contract.

294  Where the termination of main contract arises from the default by the sub  -contractor, the
adjustment of the sub-contract accounts shall be performed in the like manner asis provided
at sub-clause 38.8 of the main contract regarding the main contract accounts.

30.0 TRMINATION OBUBCONTRACT.

30.1Without prejudice to any other rights and remedies which the contractor may possessi|f the sub-
contractor shall make default in any one or more of the respects which would entitle the
employer to terminate the main contract under clause38.0therein, the contractor shall give
the sub-contractor anotice, with acopy to the Architect andto the employer by registered
post of recorded delivery specifying the default. Should the sub -contractor continue the
default for 14daysafter receipt of suchnotice or at anytime thereafter repeat suchdefault
and should the Architect certify that the sub-contractor is in default, the contractor may
terminate the Sub contract forthwith after the expiry of the notice provided that the notice
is not given unreasonably or vexatiously. The termination letter shall be copied to the
Architect and to the Employer.

30.2 Where the sub-contract isterminated due to the default of the sub-contractor asin sub-clause
30.1 herein, the adjustment of sub-contract accountsshall be performed in the like
manner asis provided at sub-clause 38.8 of the main contract regarding the main
contract accounts.

30.3 Without prejudice to any other rights and remedies which the Sub-Contractor may possess,if
the Contractor shall make default in one or more of the respects which, if committed by the
Employer, would entitle the contractor to terminate the main contract under clause 39.0
therein, the Sub-Contractor shall give the Contractor a notice, with acopy to the Architect
andto the Employer, by registered post or recorded delivery specifying the default. Should
the contractor continue the default for 14 daysafter receipt of suchnotice or at any time
thereafter repeat such default, and should the Architect certify that the contractor is in
default, the Sub-Contractor may terminate the sub-contract forthwith after expiry of the
notice, provided that the notice is not given unreasonablyor vexatiously. The termination
letter shall be copied to the Architect and to the Employer.

30.4 If the Sub-Contract isterminated due to the default of the Contractor asin sub- clause 30.3
herein, the Contractor shall pay the sub-contractor for work done in the like manner asthe
Contractor would be paid at sub-clause 39.5 of the main contract where the termination
is done by the Contractor.

30.5Wherethe sub-contract isterminated due to the default of the Contractor, all expensesarising
from the termination shall be done wholly by the Contractor and the termination shall not
create any liability on the Employer.



30.6 Where the sub-contract is terminated due to the default of the Sub -Contractor, the sub -
contractor shall be liable to the contractor for all expensesarising therefrom.

31.0 SETTLEMENT OPISPUTES
31.1Incaseanydispute or difference shall arise between the Contractor and Sub-Contractor, either
during the progressor after the completion or abandonment of the sub-
contract works, suchdispute shall be notified in writing by either party to the other with a
request to submit it to arbitration andto concur in the appointment of an Arbitrator within
30 days of the notice.

31.2 The dispute shall be referred to the arbitration and final decision of a personto be agreed by
the parties. Failing agreement to concur in the appointment of an Arbitrator, the Arbitrator
shall be appointment by the Chairmanor Vice Chairman of the Architectural Associationof
Kenya or the Chairman or Vice Chairman of The Chartered Institute of Arbitrators, Kenya
Branch, at the request of the applying party.

31.3The arbitration may be on the construction of this sub -contract or on any matter or thing of
whatsoever nature arising there under or in connection therewith including the rights and
liabilities of the parties during the currency of the sub -contract and subsequent to the
termination of the sub-contract.

31.4 Where the sub-contractor is aggrieved by the manner in which the Architect hasexercised or
failed to exercise his powers stipulated in the main contract, or in the subcontact or by any
action or inaction of the Employer, and in particular, if he is aggrieved by:

31.4.1 Thefailure orrefusal of the Architect to recommend to the contractor an extension of
sub- contract time, or

31.4.2 The extend of the recommended time, or
31.4.3The amount certified to the sub-contractor either in aninterim in afinal certificate, or

31.4.4 Theissueof aninstruction which the sub-contractor contendsis not authorised by the
main contract or the sub-contract, or

31.4.5. Any other matter left to the discretion of the Architect in the main contract or in the
sub-contract, then.

31.5 Subject to the Sub-Contractor giving the Contractor such indemnity and security as the
Contractor may reasonablyrequire, the Contractor shall allow the Sub-Contractor to usethe
c o nt r amarheanddf :mecessary,shalljoin the Sub-Contractor in arbitration proceeding
against the employer to decide the matters in dispute or in difference.

31.6 Provided that noarbitration proceedingsshall be commenced on any dispute or difference
where notice of adispute or difference where notice of adispute or difference hasnot been
given by the applying party within 90 daysof the occurrence or discovery of the matter or
issue giving rise to the dispute or difference.

31.7 Notwithstanding the issue of a notice as stated above, the arbitration of such a dispute or
difference shall not commenceunlessanattempt hasin the first instance been made by the
parties to settle suchdispute or difference amicably with or without the assistanceof third
parties.

31.8Inanyevent, noarbitration shall commence earlier than 90 daysafter the service of the notice
of adispute or difference, except asprovided for at sub-clause 31.9 herein.

31.9 Notwithstanding anything stated herein, the following matters may be referred to arbitration
before the practical completion of the works or abandonment of the works or termination
of the sub-contract without havingto comply with sub clause 31.8 herein.

31.9.1 Whether or not the issueof aninstruction by the Architect is authorized by the main contract
or these conditions, and

31.9.2 Whether or not a payment certificate hasbeen improperly withheld or is not in accordance



with the main contract or these conditions or though issued, it hasnot been honoured.

31.10All other matters in dispute shall only be referred to arbitration after the practical completion
or alleged practical completion of the works or abandonment of the works or termination
or alleged termination of the sub-contract, unlessthe Architect the contractor andthe sub-
contractor agree otherwise in writing.

31.11The Arbitrator shall, without prejudice to the generality of his powers, have power to direct
suchmeasurements, computations, tests, or valuations asmay in his opinion be desirable in
order to determine the rights of the parties and assessand award any sumswhich ought to
have been the subject or included in any payment certificate.

31.12The Arbitrator shall, without prejudice to the generality of his powers, have power to open
up, review and revise any certificate, opinion, decision, requirement or notice and to
determine all matters in dispute which shall be submitted to him in the samemanner asif no
suchcertificate, opinion decision, requirement or notice had been given.

31.13Provided that any decision of the Architect which is final and binding on the contractor under
the main contract shall befinal andbinding between the contractor andthe sub-contractor.

31.14 The award of such Arbitrator shall be final and binding upon the parties.



CONTRACTOR®S PERFORMANCE BOND

BY THISAGREEMENWVE.......cccoiiiiiiiiiiiiiiiiiies ettt . (SURETY)

O e e e
Are boUNA O .ooeviiiiiiiii s i e, (CONTRAQOR)in

the sum of Kenya ShilliNGS .......ooiiiiici et saae e
......................................................................................... (Kshs. )

to be paid by us to the said .....cccovviiiiiiiiiciccs (CONTRACTOR)
WHEREAS by an agreement in writing dated ..............coooiiiiiiiiiiiiie s
........................................................................................................................................................ (SuB
CONTRACTOR) entered into aub-contract With .........ccccoviiiiiiiieeees s (CONTRACTOR)

to carry out and complete the works th erein stated in the manner and by the time therein specified all in
accordance with he provisions of the said sub -contract, namely: (description of works)

NOW the condition of the above written bond is such that if the said sub -contractor, his executors,
administrator, successorsor assignsshall duly perform his obligations under the sub-contract, of if ondefault
by the sub- contractor the surety shall satisfy anddischarge the damagessustainedbythe contractor thereby
up to the amount of the above written bond, then this obligation shall be void, otherwise it shall remain in
full force and effect. Upondefault, and without prejudice to his other rights under the sub-contract, the
contractor shall be entitled to demand forfeiture of the bond and we undertake to honour the demand in
the amount stated above.

PROVIDEBIwaysandit is hereby agreed and declared that noalteration in the terms of the said sub-contract
or inthe extend or nature of the works to be carried out and no extension of time by the contractor under
the sub- contract shall in any way release the surety from any liability under the above written bond.

IN WITNESS whereof we have set out hand this.............. day Of ..ooeiiiiiie

Surety Witness



APPENDIX Clause

Nameofsub-c o nt r aigstrers 6 s 8.0 oo
Nameofsub-c ont r asuretpr 8 s T.0 e
Amount of surety T.0 e
Period of possessiorof site 8.l s
Date of commencement of works 8.2
Date for practical completion 8.2 e
Interval for application of payment certificate s 231 s
Minimum amount of payment certificate 234 s
Percentageof certified valueretained 23.6 e
Limit of retention fund, if any 23.6 e

Name of the sub-c o nt r a ddnlo fod purposes of interest calculation ..23.7,23.8

Defectsliability period 2311 s
Period of final measurement and valuation 2312 e
Damages of delayin completion 27.1 at the rate of Kshs..........cccceeiiinnen.

Signed by the said:

CONTRACTOR SUBCONTRACTOR



APPENDIX TO THE AGREEMENT AND CONDITIONS GEGVBRACT FOR BUILDING WORKS

Kenya Building and Civil Engineering Contractors (KABCEC) document

1. CLAUSEH.O

Changeto read 0 é . thé sumequivalent to five per cent (5%)of the subcontract price and
from a well-established andr e put abl e bank or insuranceé.
2. CLAUSE 17.0

Where the term Architect is used, it shall imply project manager.

3. CLAUSE8.0

Fluctuation shall apply as per the main works document.
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SECTION C

CONTRACT PRELIMINARIES AND GENEFONDITIONS

1.01 Examination of Tender Documents

The tenderer is required to check the number of pages of this document and should he find any
missing or indistinct, he must inform the Engineer at once and have the same rectified.

All tenderers shall be dee med to have carefully examined the following:
a) Work detailed in the Specification and in the Contract Drawings.

b) The RepublicofKenya Document o0Gener al Conditions of
MechanicalWo r k s 6 .

C) Other documents to which reference is made.

He shall also be deemed to have included for any expenditure which may be incurred in
conforming with the above items (a), (b), (c) and observethis expenseasbeing attached
to the contract placed for the whole or any part of the work.

The tenderer shall ensure that all ambiguities, doubts or obscure points of detail, are
clarified with the Engineer before submission of his tender, as no claims for alleged
deficiencies in the information given shall be considered after this  date.

1.02 Discrepancies

The contractor shall include all work either shown on the Contract Drawingsor detailed
in the specification. Noclaim or extra cost shall be considered for works which hasbeen
shown onthe drawings or in the specification alone.

Shouldthe drawing andthe specification appearto conflict, the contractor shall query the
points at the time of tendering and satisfy himself that he has included for the work
intended, as no claim for extra payment on this account shall be considered after the
contract is awarded.

1.03 Conditions of Contract Agreement

The contractor shall be required to enter into a contract with the Employer.

The Conditions of the Contract between the Contractor and the Employer as hereinafter
defined shall be the latest edition of the Agreement and Schedule of Conditions of Kenya
Association of Building and Civil Engineering Contractors as particularly modified and
amended hereinafter.

Forthe purpose of this contract the Agreement and Schedule of Conditions and any such
modifications and amendments shall read and construed together. In any event of
discrepancythe modifications and amendments shall prevail.



1.04

Payment

Paymentwill be madethrough certificates to the Contractor. All paymentswill be lessretention as
specified in the Main Contract. Nopayment will become due until materials are delivered to site.

1.05

Definition of Terms

Throughout these contract documents units of measurements, terms and expressions are
abbreviated andwherever usedhereinafter andin all other documentsthey shall be interpreted as

follows:
)
ii)

ii)

vi)

Employer: Theterm 0 E mp | osha#l mean The COUNTYGOVERNMENODFKIRINYAGA.

Archi tect: The ter m 0 AIChigf Arthigect,t Ministsy lofaTtahsporhe a n

Infrastructure, Public Works, Housingand Urban Development dState Department of Public

Works

Quantity Surveyor: Theterm 6 Qu a nS u rt weshall m&an The Chief Quantity
Surveyor, Ministry of Transport, Infrastructure, Public Works,
Housing and Urban DevelopmentdState Department of Public Works

Civil/ Structur al Engineer s: The term
The Chief Engineer( Structural), Ministry of Transport, Infrastructure, Public
Works, Housing and Urban Development &tate Department of Public Works

Engineer: Theterm 6 E n g i shallmean Chief EngineerMechanical (BS),Ministry
of Transport, Infrastructure, Public Works, Housingand UrbanDevelopment &State
Department of Public Works

Contractor; Theterm 6 Co nt r ahaltn®andhe firm or company appointed to
carry out the Air Conditioning Worksand shall include his or their heir, executors,
assigns,administrators, successors,and duly appointed representatives.

vii) Contract Works: Theterm 0 ¢ o n tWoar ckilsalbmeanall or anyportion of the work, materials andarticles,
whether the same are being manufactured or prepared, which are to be used in the
execution of this contract and whether the samemay be on site or not.

0Ci vi
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Xi)

1.06

1.07

1.08

viii) Contract Drawings: Thet er m 0 Contr act Dr ghoesedrawigs s hal |
required or referred to herein and forming part of the Bills of Quantities.

iX) Wor ki ng Drawi ngs: Dirhaewitnegrsnd osWoarlkli nnwggean t hose

required to be prepared by the contractor ashereinafter described.

X) Record Drawings: The ter m otRsdewinds Dr awi ngs o0

required to be prepared by the contractor showingd aisn s t aandothal tecords
for the contract Works.
Abbreviations:

CM shall mean Cubic Metre

SM shall mean Square Metre

LM shall mean Linear Metre

LS shall mean Lump Sum mm

shall mean Millimetres No.

shall mean Number Kg. shall

mean Kilogramme

KEBS shall mean Kenya Bureau oftandards

BSshall mean. Current standard British Standard Specification published by the British
Standard Institution, 2 Park Street, London W1, England

oDi tt od stheawhdle ofmtbeapreceding description in which it occurs.
Where it occursin description of succeedingitem it shall meanthe sameasin
the first description of the seriesin which it occurs except as qualified in the
description concerned. Where it occursin brackets it shall mean the whole of
the preceding description which is contained within the appropriate brackets.

Site Location

The site of the Contract Works is situated within Kerugoya County Hospital Compound in
Kirinyaga County.

The tenderer is recommended to visit the site and shall be deemed to have satisfied
himself with regard to access, possible conditions, the risk of injury or damage to

property on/or adjacent to the site, and the conditions under which the contract
Works shall have to be carried out and no claims for extras will be considered on
account of lack of knowledge in this respect.

Duration of Contract

The Contractor shall be required to phase his work in accordance with the works
programme (or its revision). The programme is to be agreed with the Project Manager.

Scope of Contract Works

The contractor shall supply, deliver, unload, hoist, fix, test, commissionand hand-over
in satisfactory working order the complete installations specified hereinafter and/or as
shown on the Contract Drawings attached hereto, including the provision of labour,

transport and plant for unloading material and storage, and handling into position and
fixing, also the supply of ladders, scaffolding the other mechanical devices to plant,

installation, painting, testing, setting to work, the removal from site from time to time
of all superfluous material and rubbish causedby the works.

Thecontractor shall supply all accessories,whether of items or equipment supplied but to be fixed
and commissioned under this contract.



1.09 Extentofthe cont r alutieer 0 s

At the commencement of the works, the contractor shall investigate and report to  the
Engineerif all materials andequipment to be usedin the work andnot specified assupplied
by the others are available locally. If these materials and equipment are not available
locally, the contractor shall at this stageplace ordersfor the materials in question andcopy
the orders to the Engineer. Failure to do so shall in no way relieve the contractor from
supplying the specified materials and equipment in time.

Materials supplied by others for installation and/or connection by
The contractor shall be carefully examinedin the presenceof the
Supplier before installation and connection. Any defects noted
shall immediately be reported to the Engineer.

The contractor shall be responsible for verifying all dimensions
relative to hiswork by actual measurementstaken on site.

The contractor shall mark accurately on one set of drawings

andindicate all alterations and/or modifications carried out to
the designed system during the construction period. This
information must be made available on site for inspection by
the Engineer.

1.10 Execution of the Works
The works shall be carried out strictly in accordance with:
a) All relevant Kenya Bureau of Standards Specifications.

b) All relevant British Standard Specifications and Codesof Practice (hereinafter referred to as
B.S. and C.P.respectively).

c) This Specification.

d) The Contract Drawings.

e) The Bye-laws of the Local Authority.

f) The Englingireceonsd s

The Contract Drawings and Specifications to be read and construed together.

111 Validity of Tender

The tender shall remain valid for acceptance within 120 days from the final date  of
submissionof the tender, and this hasto be confirmed by signingthe Tender Bond. The
tenderer shall be exempted from this Bond if the tender was previously withdrawn in
writing to the Employer before the official opening.

112 Firm 8 Price contract

Unlessspecifically stated in the documentsor the invitation to tender, this isafirm -price
Contract andthe contractor mustallow in histender for the increase in the cost of labour
and/or materials during the duration of the contract. No claims will be allowed for
increased costs arising from the fluctuations in duties and/or day to day currency
fluctuations. Thecontractor will be deemedto haveallowed in histender for anyincrease
in the cost of materials which may arise as a result of currency fluctuation during the
contract period.

c4



113

1.14

1.15

1.16

117

Variation
Noalteration to the contract Worksshall be carried out until receipt by the contractor of
written instructions from the Project Manager.

Anyvariation from the contract price in respect of any extra work, alteration or omission
requested or sanctioned by the Architect or Engineer shall be agreed and confirmed in
writing at the sametime suchvariations are decided and shall not affect the validity of the
Contract. Scheduleof Unit Ratesshall be usedto assesshe value of suchvariations. No
allowance shall be made for loss of profit on omitted works.

Where the Project Manager requires additional work to be performed, the
contractor, if he considersit necessary,will give notice within seven(7) daysto the
Project Managerof the length of time he (the contractor) requires over and above
that allotted for completion of  the contract.

If the contractor fails to give suchnotice he will be deemedresponsible for the claims arising from
the delay occasioned by reason of such extension of time.

Prime Costand Provisional Sums

Aspecialist Contractor may be nominated by the Project Managerto supply and/or install any
equipment covered by the Prime Cost or Provisional Sums contained within the Contract
documents.

The work covered by Prime Costand Provisional Sumsmay or may not be carried out at
the discretion of the Project Manager.

The whole or any part of these sumsutilised by the contractor shall be deducted from the
value of the contract price when calculating the final account.

Bond

The tenderer must submit with his tender the name of one Surety who must be an
established Bank only who will be willing to be bound to the Employer for an amount
equal to 5 %oof the contract amount as Clause 31 of the Main Contract.

Government Legislation and Regulations
The contractords attention is called to the
subsequentamendments andrevisions, and allowance must be made in histender for
compliance therewith, in sofar asthey are applicable.

The contractor must also make himself acquainted with current legislation and any
Government regulations regarding the movement, housing, security and control of
labour, labour camps, passes for transport, etc.

The contractor shall allow for providing holiday s and transport for work people, and
for complying with Legislation, Regulations and Union Agreements.

Import Duty and Value Added Tax
The contractor will be required to pay full Import  Duty and Value Added Tax on all
items of equipment, fittings and plant, whether imported or locally manufactured. The
tenderer shall make full allowance in his tender for all suchtaxes.
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1.18 Insurance CompanyFees
Attention is drawn to the tenderers toallow for all necessaryfees, where known, that may
be payable in respect of any fees imposed by Insurance Companiesor statutory authorities
for testing or inspection.

Noallowance shall be made to the contractor with respect to fees should these have
been omitted by the tenderer due to his negligence in this respect.

1.19 Provision of Services by the Contractor

Contractor shall make the following facilities available for his use:

a) Attendance and the carrying out of all work affecting the structure of the
building which may be
necessary,including all chasing, cutting away and making goodbrickwork, all
pluggingfor fixing, fittings, machinery, fan ducting, etc., andall drilling and
tapping of steel work. Anypurpose made fixing brackets shall not constitute
Bui | dVerkahdshall be provided andinstalled by the contractor unless
stated hereinafter otherwise.

b) The provision of temporary water, lighting and power: All these services
utilised shall be paid for by the Contractor

C) Fixing of anchorage and pipe supports in the shuttering, anchorage with fully
dimensioned drawings detailing the exact locations.

d) i) Provisionof scaffolding, cranes, etc. but only in sofar asit isrequired for the
Contract Works ii) Any specialist scaffolding, cranes, etc. to be used by any
Contractor for his own exclusive use shall be paid for by the Contractor.

1.20 Suppliers

The contractor shall submit namesof any supplier for the materials to beincorporated,

to the Engineer for approval. The information regarding the names of the suppliers
may be submitted at different times, asmay be convenient, but no sourcesof supply
will be changed without prior approval.

Eachsupplier must be willing to admit the Engineeror his representative to his premises
during working hoursfor the purpose of examining or obtaining samplesof the materials
in question.

121 Samples and MaterialsGenerally

The contractor shall, when required, provide for approval at no extra cost, samplesof
all materials to be incorporated in the works. Suchsamples, when approved, shall be
retained bythe Engineerandshall form the standard for all suchmaterials incorporated.

1.22 Administrative Procedure and Contractual Responsibility

The Contractor is entirely responsible to the Employer for the whole of the works including
any Contract Worksand shall deal direct with the Employer or Engineer.
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1.23 Bills of Quantities

The Bills of Quantities have been prepared in accordance with the standard method of measurement
of

Building Worksfor EastAfrica, first Edition, Metric, 1970. All the Quantities are basedon

the Contract Drawingsand are provisional and they shall not be held to gaugeor to limit

the amount or description of the work to be executed by the contractor but the value

thereof shall be deducted from the Contract Sumand the value of the work ordered by

the Engineerand executed thereunder shall be measured and valued by the Engineerin
accordance with the conditions of the contract.

Allwork liable to adjustment under this contract shall beleft uncoveredfor areasonable
time to allow measurements needed for suchadjustment to be taken by the Quantity
Surveyoror Engineer. Immediately the work isready for measuringthe Contractor shall
give notice to the Quantity Surveyor or Engineer to carry out measurements before

covering up. If the contractor shall make default in these respectshe shall, if the Project
Managersodirects, uncoverthe work to enable the necessarymeasurementsto be taken
and afterwards reinstate at his ownexpense.

1.24 Contractor EemmyaOf fi ce i n

The contractor shall maintain (after first establishing if necessary)in Kenyaan office
staffed with competent manager and such supporting technical and clerical staff as
necessary to control and coordinate the execution and completion of the contract
Works.

The Manager and his staff shall be empowered by the contractor to represent him at
meetings and in discussionswith the Employer, the Engineerand other parties who may
be concerned and any liaison with the c 0 n t r aHead®fific® snmatters relating to the
design, execution and completion of the contract Works shall be effected through his
office in Kenya.

Itshallbet he contractor®&s responsibility to procure w
licenses, registration, etc., in respect of all expatriate staff.

The Contractor shall prepare a substantial proportion of his Working Drawings at his
office in Kenya. Noreasonsfor delaysin the preparation or submissionfor approval or
otherwise of such drawings or proposals will be accepted on the grounds that the

c o nt r akead®ffid® & remote from his office in Nairobi or the site of the contract
Works or otherwise.

1.25 Bui | dMork 6 s

All chasing, cutting away and making good will be done by the Contractor. The contractor
shall also mark out in and be responsible for accuracy of the size and position of all holes
and chasesrequired.

The contractor shall drill and plug holesin floors, walls, ceiling and roof for securing servicesand
equipment requiring screw or bolt fixings.

The contractor shall also provide and install any purpose made fixing brackets.
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1.26 Structural Provision for the Works

Preliminary major structural provision has been made for the contract works based on outline
information ascertained during the preparation of the Specification.

The preliminary major structural provision made will be deemed asadequate unless
the contractor stated otherwise when submitting his tender.

Anymajor structural provision or alteration to major structural provisionsrequired by the
Contractor shall be shown on Working Drawingsto be submitted to the Engineer within
30 days of being appointed.

Norequests for alterations to preliminary major structural provisions will be approved
except where they are considered unavoidable by the Engineer. In no casewill they be
approved if building work is sofar advancedasto causeadditional costsor delaysin the
work of the contractor.

1.27 Position of Services, Plant, Equipment, Fittings and Apparatus

The Contract Drawingsgive a general indication of the intended layout. The position
of the equipment and apparatus, and also the exact routes of the ducts, main and

distribution pipework shall be confirmed before installation is commenced. The exact
sitting of appliances, pipework, etc., may vary from that indicated.

The routes of services and positions of apparatus shall be determined by the approved
dimensions detailed in the Working Drawings or on site by the Engineer in consultation
with the contractor .

Servicesthroughout the ducts shall be arrangedto allow maximum accessalong the ducts
and the services shall be readily accessible for maintenance. Anywork which hasto be
re-done due to negligence in this respect shallbethe c o n t r arespansibdity.

The contractor shall be deemed to have allowed in his contract sum for locating
terminal points of services(e.g. lighting, switches, socket outlets, lighting points, control
switches, thermostats and other initiating devices, taps, stop cocks)in positions plus or
minus 1.2m horizontally andvertically from the locations shownon Contract Drawings.
Within these limits no variations in the Contract Sumwill be made unlessthe work has
already been executed in accordance with previously approved Working Drawingsand
with the approval of the Engineer.

1.28 Checking of Work

The Contractor shall satisfy himself to the correctness of the connections he makesto
all items of equipment supplied under the contract agreement and equipment
supplied under other contracts before it is put into operation. Details of operation,
working pressures, temperatures, voltages, phases, power rating, etc., shall be
confirmed to others and confirmation received before the systemisfirst operated.

1.29 Setting to Work and Requlating System

The contractor shall carry out suchtests of the contract Worksasrequired by British Standard
Specifications, or equal and approved codesasspecified hereinafter and ascustomary.
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No testing or commissioning shall be undertaken except in the presence of and to the
satisfaction of the Engineerunlessotherwise stated byhim( Co n t r @awntprelimihesy and
proving tests excepted).

It will be deemedthat the contractor hasincluded in the contract Sumfor the costsof all
fuel, power, water andthe like, for testing and commissioningasrequired aspart of the
contract Works. He shall submit for approval to the Engineer a suitable programme for
testing and commissioning. The Engineerand Employer shall be given ample warning in
writing, asto the date on which testing and commissioningwill take place.

The contractor shall commissionthe contract Worksand provide attendance during the
commissioning of all services, plant and apparatus connected under the contract
Agreement or other Contract Agreements, related to the project.

Eachsystemshall be properly balanced, graded and regulated to ensurethat correct
distribution is achieved and where existing installations are affected, the Contractor
shall alsoregulate these systemsto ensurethat their performance is maintained.

The proving of any system of plant or equipment as to compliance with the
Specification shallnot be approvedbythe Engineer, except at hisdiscretion, until tests

have been carried out under operating conditions pertaining to the most onerous
conditions specified except where the time taken to obtain such conditions is
unreasonableor exceeds12 monthsafter practical completion of the contract Works.

1.30 Identification of Plant Components

Thecontractor shall supplyandfix identification labelsto all plant, starters, switchesand
items of control equipment including valves, with white traffolyte or equal labels
engravedin red lettering denoting its name, function and section controlled. The labels
shall be mounted on equipment andin the most convenient positions. Careshall be taken
to ensurethe labels can be read without difficulty. Thisrequirement shall apply alsoto
major components of items of control equipment.

Details of the lettering of the labels and the method of mounting or supporting shall
be forwarded to the Engineerfor approval prior to manufacture.

131 Contract Drawings

The Contract Drawingswhen read in conjunction with the text of the Specification, have
been completed in suchdetail aswasconsidered necessaryto enable competitive tenders
to be obtained for the execution and completion of the contract works.

The Contract Drawingsare not intended to be Working Drawingsand shall not be usedunless
exceptionally they are released for this purpose.

1.32 Working Drawings

The contractor shall prepare suchWorking Drawingsas may be necessary. The Working

Drawings shall be complete in such detail not only that the contract Works can be

executed on site but also that the Engineer <can
detailed designsand intentions in the execution of the contract Works.

If the contractor requires any further instructions, details, Contract Drawings or
information drawings to enable him to prepare his Working Drawings or proposals,
the Contractor shall accept at his own cost, the risk that any work, commen ced or
which he intends to commence at site may be rejected.
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The Engineer, in giving his approval to the Working Drawings, will presume that any
necessary action has been, or shall be taken by the contractor to ensure that the
installations shown on the Working Drawings have been cleared with the Project
Managerand any other Contractors whoseinstallations and works might be affected.

If the contractor submits his Working Drawingsto the Engineerwithout first liaising and
obtaining clearance for hisinstallations from the Project Managerand other Contractors
whose installations and works might be affected, then he shall be liable to pay for any
alterations or modification to hisown,theCo nt r aardtherrC® st r aiostaltatiofiss
andworks, which are incurred, notwithstanding anytechnical or other approval received
from the Engineer.

Working Drawings to be prepared by the contractor shall include but not be restricted to the
following:

a) Any drawings required by the Contractor, or Engineer to enable structural
provisions to be made including Builderds Wor
thosefor the detailing of holes, fixings, foundations, cablesandpaperwork ducting
below or above ground or in or outside or below buildings.

b) General Arrangement Drawingsof all plant, control boards, fittings and apparatus
or any part thereof and of installation layout arrangement of such plant and
apparatus.

c) Schematic Layout Drawings of services and of control equipment.

d) Layout Drawings of all embedded and non-embedded paperwork, ducts and

electrical conduits.

e) Complete circuit drawings of the equipment, together with associated circuit
description.
f) Suchother drawings asare called for in the text of the Specification or Schedules

or as the Engineer may reasonablyrequire.

Three copies of all Working Drawingsshall be submitted to the Engineerfor approval.
One copy of the Working Drawings submitted to the Engineer for approval shall be
returned to the Contractor indicating approval or amendment therein.

Six copies of the approved Working Drawings shall be given to the employer by the
contractor for information and distribution to other Contractors carrying out work
associated with or in close proximity to or which might be affected by the contract
Works.

Approved Working Drawings shall not be departed from except as may be approved
or directed by the Engineer.

Approval by the Engineer of Working Drawingsshall neither relieve the contractor of
any of his obligations under the contract nor relieve him from correcting any errors
found subsequently in the Approved Working Drawings or other Working Drawings
and in the contract Workson site or elsewhere associated therewith.

The contractor shall ensurethat the Working Drawingsare submitted to the Architect
for approval at a time not unreasonably close to the date when such approval is
required. Late submissionof his Working Drawingswill not relieve the contractor of
his obligation to complete the contract Workswithin the agreed Contract Period and
in a manner that would receive the approval of the Project Manager.
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1.33

Record Drawings (As Installed) andInstructions

During the execution of the contract Worksthe contractor shall, in amanner approved by
the Engineer record on Working or other Drawings at site all information necessary for
preparing Record Drawingsof the installed contract Works. Marked-up Working or other

Drawingsand other documents shall be made available to the Engineerashe may require
for inspection and checking.

Record Drawings, may, subject to the approval of the Engineer, include approved
Working Drawings adjusted as necessaryand certified by the contractor asa correct
record of the installation of the contract Works.

They shall include but not restricted to the following drawings or information:

a)

b)

f)

9)

h)

1)

Working Drawingsamended asnecessarybut titted 6 Re c D r @ wi andceriified asatrue
record of the O0As | nst al toehe appr@al oftthe &ogineefleh k s .
Working Drawings as may be inappropriate may be omitted.

Fully dimensioned drawings of all plant and apparatus.

General arrangement drawings of equipment, other areas containing plant forming part of
the Contract Worksand the like, indicating the accurate size and location of the plant and
apparatus suitability crossreferenced to the drawings mentioned in (b) above and hereinafter.

Routes, types, sizes and arrangement of all pipework and ductwork including dates of
installation of underground pipework.

Relay adjustment charts and manuals.

Routes, types, sizesand arrangement of all electric cables, conduits, ducts and wiring including
the dates of installation of buried works.

Systemschematic and trunking diagrams showing all salient information relating to control
and instrumentation.

Grading Charts.

Valve schedules and locations suitability cross-referenced.

Wiring and piping diagrams of plant and apparatus.

Schematic diagrams of individual plant, apparatus and switch and control boards. These
diagramsto include those peculiar to individual plant or apparatus and alsothose applicable

to system operation as a whole.

Operating Instruction

Schematic and wiring diagramsshall not bema n u f a ¢ Mmultip@poge gyeneral
issuedrawings. They shall be prepared specially for the contract Worksand shall
contain no spurious or irrelevant information.

Marked-up drawings of the installation of the contract Works shall be kept to date  and
completed by the date of practical or section completion. Two copies of the Record
Drawingsof contract Worksand two sets of the relay adjustment and grading charts and
schematic diagramson stiff backing shall be provided not later than one month later.
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The contractor shall supply for fixing in sub-stations, switch-rooms, boiler houses, plant
rooms, pump houses, the office of the Maintenance Engineerand other places, suitable
valve and instructions charts, schematic diagrams of instrumentation and of the
electrical reticulation asmay be requested by the

Engineer providing that the charts, diagrams, etc., relate to installations forming part
of the Contract Works. All suchcharts and diagrams shall be of suitable plastic material
onastiff backing and must be approved by the Engineer before final printing.

Notwithstandingthec o n t r aobligaiion® referred to above, if the contractor

fails to produce to dithee-Engineerds approval,
a) The Marked-up Drawingsduring the execution of the contract Works
or
b) The Record Drawings, etc., within one month of the Section or

Practical Completion

The Engineer shall have these drawings produced by others. The cost of obtaining the
necessaryinformation and preparing such drawings, etc., will be recovered from the
contractor.

1.34 Maintenance Manual
Upon Practical Completion of the contract Works, the contractor shall furnish the Engineerfour
copies of a Maintenance Manual relating to the installation forming part of all of the contract
Works.

The manual shall be loose-leaf type, International A4 size with stiff covers and cloth
bound. It may be in several volumes and shall be sub-divided into sections, each section
covering one Engineering service system. It shall have a ready meansof reference and a
detailed index.

There shall be a separate volume dealing with Air Conditioning and Mechanical Ventilation
installation where suchinstallations are included in the Contract Works.

The manual shall contain full operating and maintenance instructions for eachitem of
equipment, plant and apparatus set out in a form dealing systematically with each
system. It shall include asmay be applicable to the contract Worksthe following and
any other items listed in the text of the Specifications:

a) SystemDescription.
b) Plant
C) Valve Operation

d) Switch Operation

e) Procedure of Fault Finding

f) Emergency Procedures

0) Lubrication Requirements

h) Maintenance and Servicing Periods andProcedures
i) Colour Coding Legend for all Services
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1.35

1.36

)] Schematic and Writing Diagrams of Plant and Apparatus

k) Record Drawings, true to scale, folded to International A4 size
)] Lists of Primary and SecondarySpares.
The manual is to be specially prepared

standard descriptive literature andplant operating instruction cardswill not beaccepted
for inclusion unless exceptionally approved by the Engineer. The contractor shall,
however, affix suchcards, if suitable, adjacent to plant andapparatus. Onespare set of
all suchcards shall be furnished to the Engineer.

Hand-over

The contract Works shall be considered complete and the Maintenance and Defects
Liability Period shall commence only when the contract Worksand supporting services
have been tested, commissioned and operated to the satisfaction of the Engineerand
officially approved and accepted by the Employer, provided always that the handing
over of the contract Worksshall be coincident with the handing over of the sub- Contract
Works.

The procedure to be followed will be as follows:

a) Onthe completion of the contract Worksto the satisfaction of the Engineerand
the Employer, the contractor shall request the Engineer, at site to arrange for
handing over.

b) The Engineer shall arrange a Hand-over Meeting or a series thereof, at site.

c) The contractor shall arrange with the Engineer and Employer for a complete
demonstration of each and every service to be carried out and for instruction to
be given to the relevant operation staff and other representatives of the
Employer.

d) In the presence of the Employer and the Engineer, Hand-over will take place,
subject to Agreement of the Hand-over Certificates and associatedcheck ists.

Painting

It will be deemedthat the contractor allowed for all protective and finish painting
in the contract Sumfor the contract Works, including colour coding of service
pipework to the approval of the Engineer. Any special requirements are described
in the text of the Specifications.

C13

or

t

he



1.37 Spares
The contractor shall supply anddeliver suchsparessuitably protected andboxedto the
E n g i n approval asare called for in the Specifications or in the Price Schedules.

1.38 Testing and Inspection 8 Manufactured Plant
The Engineer reserves the right to inspect and test or witness of all manufactured plant
equipment and materials.

The right of the Engineer relating to the inspection, examination and testing of plant
during manufacture shallbe applicable to Insurancecompaniesandinspection authorities
so nominated by the Engineer.

The contractor shall give two w e e knétise to the Engineer of his intention to carry out
any inspection or tests and the Engineer or his representative shall be entitled to witness
such tests andinspections.

Sixcopiesof all test certificates and performance curvesshall be submitted assoon
aspossible after the completion of suchtests, to the Engineerfor his approval.

Plant or equipment which isshippedbefore the relevant test certificate hasbeenapproved
bythe Engineershall be shippedatthe c o n t r aawhrisk-addshouldthe test certificate
not be approved new tests may be ordered by the Engineeratthec o nt r aexpense.d s

The foregoing provisions relate tappropratetos at manuf
those carried out at site.

1.39 Testing and Inspection -Installation
Allow for testing each section of the contract Worksinstallation asdescribed hereinafter
to the satisfaction of the Engineer.

1.40 Labour Camps
The contractor shall provide the necessarytemporary workshopand messroom in position

to be approved by the Architect.

The work people employed by the contractor shall occupy or be about only that part of
the site necessaryfor the performance of the work and the contractor shall instruct his
employees accordingly.

If practicable, W.C.accommodation shall be allocated for the soleuseofthec ont r act or & s
workmen and the contractor will be required to keep the sameclean and disinfected, to
make good any damage thereto and leave in good condition.

141 Storage of Materials
Spacefor storage and provision of any lock-up shedsor storesrequired will be provided
by the contractor

Nominated Contractors are to be made liable for the cost of any storage
accommodation provided specially for their use. No materials shall be stored or
stacked on suspendedslabswithout the prior approval of the Project manager.
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Initial Maintenance

The contractor shall make routine maintenance once a month during the liability for
the Defects Period and shall carry out all necessaryadjustments and repairs, cleaning
and oiling of moving parts. A monthly report of the inspection and any works done
upon the installation shall be supplied to the Engineer.

The contractor shall also provide a 24 -hour break-down service to attend to faults on
or malfunctioning of the installation between the routine visits of inspection.

Thecontractor shallallow in the contract Sumof the initial maintenance, inspection and
break-down service and shall provide for all tools, instruments, plant and scaffolding
and the transportation thereof, asrequired for the correct and full execution of these
obligations and the provision, use or installation of all materials as oils, greases,
sandpaper, etc., or parts which are periodically renewed suchasbrake linings etc., or
parts which are faulty for any reasonwhatsoever excepting always Acts of Godsuchas
storm, tempest, flood, earthquake and civil revolt, acts of war and vandalism.

1.42 Maintenance and Servicing After Completion of the Initial Maintenance
The contractor shall, if required, enter into amaintenance and service agreement with
the employer for the installation for a period of up to five yearsfrom the day following
the last day of the liability for Defects Periodwhich offers the samefacilities asspecified
in Clause 1.41 (Initial Maintenance).

The terms of any suchagreement shall not be lessbeneficial to the employer than the terms of
Agreements for either similar installation.

The contractor shall submit with his tender for the works, where called upon a firm
quotation for the maintenance andservice of the installation asspecified herein, which
shall be based upon the present day costs and may be varied only to take into account
increasesin material and labour unit rate costsbetween the time of tendering and the
signing of the formal maintenance and service agreement and which shall remain
valid and open for acceptance by the Employer to and including the last day of the
fifth complete calendar month following the end of the liability for Defects  Period.

1.43 Trade Names

Where trade names of manufacturerds theat al ogue n
Specification or the Bills of Quantities, the reference isintended asaguide to the type of

article or quality of material required. Alternate brands of equal and approved quality

will be acceptable.

1.44 Water and Electricity for the Works
Thesewill be made available by the Contractor who shall be liable for the cost of any water
or electric current usedand for any installation provided for their own use.

1.45 Protection

The contractor shall adequately cover up and protect his own work to prevent injury
and also to cover up and protect from damage all parts of the building or premises
where work is performed by him under the Contract.

1.46 Defects After Completion

The defects liability period will be 12 months from the date of completion of the Contract
as certified by the Engineer.
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1.47 Damages forDelay

Ligquidated and Ascertained damages as stated in the Contract Agreement will be

claimed againstthe Contract for anyunauthorised delay in completion. Thecontractor
shall be held liable for the whole or a portion of these damagesshould he causedelay
in completion.

1.48 Clear Away on Completion

The contractor shall, upon completion of the works, at his own expense, remove and
clear awayall plant, equipment, rubbish andunusedmaterials, andshall leave the whole
of the works in aclean andtidy state, to the satisfaction of the Engineer. Oncompletion,
the whole of the works shall be delivered up clean, complete and perfect in every respect
to the satisfaction of the Engineer.

1.49 Final Account
Oncompletion of the worksthe contractor shall agreewith the Engineerthe value
of any variations outstanding and as soon as possible thereafter submit to the
Engineerhisfinal statement of account showingthe total sumclaimed sub-divided
as follows:

Statement A - detailing the tender amounts less the Prime Cost and Provisional Sums,
included therein.

Statement B- detailing all the variation orders issuedon the contract.

Statement C - Summarising statement A and B giving the net grand total due to the
Contractor for the execution of the Contract.

1.50 Fair Wages

The contractor shallin respect of all personsemployed anywhere by him in the execution
of the contract, in every factory, workshop or place occupied or used by him for
execution of the Contract, observe and fulfil the following conditions:

a) The contractor shall pay rates of the wages and observe hours and
conditions of labour not lessfavourable than those established for the trade
or industry in the district where work is carried out.

b) In the absence of any rates of wages, hours or conditions of labour so
established the contractor shall pay rates and observe hoursand conditions
of labour are not lessfavourable than the general level of wages, hoursand
conditions observed by other employers whose general circumstances in
the trade or industry in which the Contractor is engagedare similar.

151 Supervision

During the progress of the works, the contractor shall provide and keep constantly
available for consultation onsite anexperienced English- speakingSupervisorandshall
provide reasonable office facilities, attendance, etc., for the Supervisor.

In addition, during the whole of the time the works are under construction, the contractor
shall maintain on site one experienced foreman or charge-hand and an adequate number
of fitters, etc., for the work covered by the Specification. The number of this staff shall not
be reduced without the prior written approval of the Project manageror Engineer.

Anyinstructions givento the Supervisoronsite shall be deemedto have beengivento the contractor.

One copy of this Specification and one copy of each of the Contract Drawings (latest issue)
must be retained on site at all times, and available for reference by the Engineer or
contractor.
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Test Certificates
Thecontractor shallprovide the Engineerwith three copiesof all test reports or certificates
that are or may be required by this Specification.

1.52 Labour
The contractor shall provide skilled and unskilled labour as may be necessary for
completion of the contract.

1.53 Discount to the Employer
No discount to the Employer will be included in the tender for this installation.

1.54 Guarantee

The whole of the work will be guaranteed for a period of 12 months from the date of
theEn g i nceerificdiien of completion andunder suchguarantee the contractor shall
remedy at his expense all defects in materials and apparatus due to faulty design,
construction or workmanship which may develop in that period.

1.55 Direct Contracts
Notwith standing the foregoing conditions, the Government reservesthe right to placeao Di r e c t
Contracto for any go o dhe waorks which arercoverecssbya B.Gui red i n
Sumin the Bills of Quantities andto pay for the samedirect. Inany suchinstance, profit

relative to the P.C Sum in the priced Bills of Quantities will be adjusted as deserved for
P.C Sum allowed.

156 Attendance Upon the Tradesmen etc

The Contractor shall allow for the attendance of trade upontrade and shall afford any
tradesmen or other personsemployed for the execution of any work not included in
this contract every facility for carrying out their work and also for the use of ordinary
scaffolding. The contractor however, shall not be required to erect any  special
scaffolding for them.

157 Trade Unions
The contractor shall recognize the freedom of his work people to be members of trade unions.

158 L ocal and other Authorities notices and fees

The contractor shall comply with and give all notices required by any Regulations, Act or
by Law of any Local Authority or of any Public Service, Companyor Authority who have
any jurisdiction with regard to the works or with those systems the same are or will  be
connected and he shall pay and indemnify the Government ag ainst any fees or charges
legally demandable under any regulation or by-law in respect of the works; provided that
the saidfees and chargesif not expresslyincluded in the contract sumor stated by way of
provisional sum shall be added to the contract sum.

The contractor before makingany variation from the contract drawings or specification
necessitated by suchcompliance shall givethe Project Managemwritten notice specifying
and giving the reason for such variation and applying for instructions in reference
thereto.

If the contractor within seven days of having applied for the same does not receive
such instructions, he shall proceed with the works in conforming to the provision
regulation or by - law in question and any variation the reby necessitated shall be
deemed to be a variation in accordance to the conditions of contract.
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Assignment or subletting

The contractor shall not without the written consentof the Project Managerassign
this contract or sublet any portion of the works, provided that suchconsent shall
not be unreasonably withheld to the prejudice of the contractor.

160 Partial Completion

If the Government shall take over any part or parts works, apparatus, equipment etc. then
within sevendaysfrom the date onwhich the Government shall have taken possessiorof
the relevant part, the Project Managershallissuea Certificate stating his estimate of the
approximate total value of the works which shall be the total value of that part and
practical completion of the relevant part shall be deemed to have occurred, and the
Defects Liability Periodin respect of the relevant part be deemedto have commencedon
the date Government shall have taken possession thereof.

The contractor shall make good any defects or other faults in the relevant part that had
been deemed complete.

The contractor shall reduce the value of insurance by the full value of the relevant part

The contractor shall be paid for the part of works taken possessiorby the Government

161 Temporary Works

Wheretemporal works shall be deemed necessary,suchasTemporary lighting, the contractor
shall take precaution to prevent damage to such works.

The contractor shall include for the cost of and make necessary arrangements with the Project
Managerfor suchtemporary works. Fortemporary lighting, electricity shall be metered and paid

for by the contractor.

162 Patent Rights

The contractor shall fully indemnify the Government of Kenya; against any action, claim
or proceeding relating to infringement of any patent or design rights, and pay any
royalties which may be payable in respect of any article or any part thereof, which shall
have been supplied by the contractor to the Project Manager. In like manner the
Government of Kenyashall fully indemnify the contractor againstany suchaction, claim
or proceedingsfor infringement under the works, the designthereof of which shall have
been supplied by the Project Managerto the contractor, but this indemnify shall apply
to the works only, and any permission or request to manufacture to  the order of the
Project Managershall not relieve the contractor from liability should he manufacture for
supply to other buyers.

1.63 Mobilization and Demobilizatio n

The contractor shall mobilize labour plant and equipment to site according to his
programme and schedule of work He shall ensure optimum presence and utilization of
labour, plant and equipment. He should not pay and maintain unnecessarylabour force
or maintain and service idle plant and equipment. Where necessaryhe shall demobilize
andmobilize the labour, plant andequipment, ashe deemsfit to ensureoptimum progress
of the works and this shall be considered to be a continuous processasworks progress.
He shall make provision for this item in his tender. Noclaim will be entertained where
the contractor hasnot made any provision for mobilization and demobilization of labour,
plant and equipment in the preliminary bills of quantities or elsewhere in this tender.
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1.64 Extended Preliminaries

Where it shall be necessary to extend the contract period by the Project manager the
contractor shall still ensure availability o n site, optimum labour, materials, plant and
equipment. The contractor shall make provision for extended preliminaries, should the
contract period be extended and this shall be in aform of a percentage of the proportion
of the Contract works remaining as at that time of extension. Where called upon in the
Appendix to these Preliminaries the Contractor shall insert his percentage per month for
extended preliminaries that shall form basisfor compensation.

Lack of inserting the percentage shall mean that the contractor has provided for this
requirement elsewhere in the Bills of Quantities.

1.65 Supervision by Engineer and SiteMeetings

Acompetent Project Engineerappointed by the Engineerashis representative shall
supervisethe Contract works. TheProject Engineershall be responsiblefor issuingall the
site instructions in any variations to the works and these shall be delivered through the
Contractor with the authority of the Project Manager.Anyinstructions givenverbal shall
be confirmed in writing.

The project engineer and (or) the Engineershall attend management meetings arranged

by the Project Manager and for which the Contractor or his representative shall also

attend. Forthe purpose of supervisingthe project, provisional sumsare provided to cover

for transport and allowances. The Contractor shall in histender allow for the provision of
managementmeetings and site inspections, asinstructed by the Engineer, and also profit
anattendance onthese funds. Thefunds shall be expendedaccordingto Project Manager 8 s
instructions to the contractor.

1.66 Amendment to Scopeof Contract Works

No amendment to scope of Contract works is expected and in case of amendment or

modification to scopeof work, these shall be communicated to all tenderers in sufficient
time before the deadline of the tender submission. However, during the contract period
and asthe works progressthe Project Managermay vary the works as per conditions of
contract by issuing site instructions.

Noclaims shall be entertained on account of variation to scope of works either to increase the
works (pre-financing) or reduction of works (loss of profit -see clause
1.69)

1.67 Contractors Obligation and Employers Obligation

The Contractor will finance all activities aspart of his obligation to this contract. The
employer shall pay interim payment for materials and work completed on site as his

obligation in this contract, asthe worksprogresses.Noclaimswill be entertained for pre-
financing of the project by the Contractor, or for lossof profit (expectation loss)in case
of premature termination, reduction or increase of works asthe Contractor shall be

deemed to have taken adequate measures in programming his works and expenditure
and taken necessaryfinancial precaution while executing the works. Nointerest shall be
payable to the Contractor, except as relates to late payment as in the conditions of
contract clause 23.3. The contractor shall where called upon, insert his price to
compensatefor any of the occurrence stated here (premature termination, reduction or
increase of works),as a percentage of the contract sumin the Appendixto this section.
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1.68 APPENDIX TO CONTRACT PRELIMINARNMISGENERACONDITIONS

1. ADD TO CLAUSE 1.40
There is no labour
camp.

2. MODIFY CLAUSEG66
Percentageof extended preliminaries shallbeinserted in Bill No.1pageH/5
section H. However, this amount of the extended preliminaries SHALL
NOT exceed the Liquidated and Ascertained Damages indicated on page
B-23 of Section B of this tender document

3. ADD TO CLAUSE17
Prices quoted shall include 1626VAT and 32%0withholding tax.
In accordance with Government policy, 3% withholding tax shall be

deducted from all paymentsmadeto the sub-contractor, andthe sameshall
subsequently be forwarded to the KenyaRevenueAuthority (KRA).

4, OMIT CLAUSE.12
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SECTIOND
GENERAL MECHANICAL SPECIFICATION

2.01 General

Thissection specifies the general requirement for plant, equipment and materials forming part of the Sub-
contract Worksand shall apply except where specifically stated elsewhere in the Specification or onthe
Contract Drawings.

2.02 Quality of Materials

All plant, equipment and materials supplied aspart of the Sub-contract Works shall be new and
of first classcommercial quality, shallbefree from defects andimperfections andwhere indicated
shall be of gradesand classifications designated herein.

All products or materials not manufactured by the Sub-contractor shall be products of reputable
manufacturers and sofar asthe provisionsof the Specification is concerned shall be asif they had
been manufactured by the Subcontractor.

Materials and apparatus required for the complete installation ascalled for by the Specification
andContract Drawingsshall be supplied by the Sub-contractor unlessmention ismadeotherwise.

Materials and apparatus supplied by others for installation and connection by the Sub-contractor shall
be carefully examined on receipt. Shouldany defects be noted, the Sub-contractor shall immediately
notify the Engineer.

Defective equipment or that damagedin the course of installation or tests shall be replaced asrequired
to the approval of the Engineer.

2.03 Regulations and Standards

The Sub-contract Works shall comply with the current editions of the following:

a) The Kenya GovernmentRegulations.

a) TheUnited KingdomInstitution of Electrical Engineers(IEE)Regulationsfor the Electrical Equipment
of Buildings.

b) The United Kingdom Chartered Institute of Building ServicesEngineers(CIBSE)Guides.

¢) British Standard and Codesof Practice aspublished by the British StandardsInstitution (BSI)

e) The Local Council By-laws.

f) The Electricity Supply Authority By-laws.

0) Local Authority By-laws.

h) The Kenya Building CodeRegulations.

i) The Kenya Bureau of Standards
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2.04

2.05

2.06

2.07

Electrical Requirements

Plant and equipment supplied under this Sub-contract shall be complete with all necessarymotor
starters, control boards, and other control apparatus. Where control panelsincorporating several
starters are supplied they shall be complete with a main isolator.

The supply power upto andincluding local isolators shall be provided andinstalled by the Electrical
Sub contractor. All other wiring and connections to equipment shall form part of this Sub-contract
and be the responsibility of the Subcontractor.

The Sub-contractor shall supplythree copiesof all schematic, cabling andwiring diagramsfor the
Engi n approvals

The starting current of all electric motors and equipment shall not exceed the maximum permissible
starting currents described in the KenyaPower and Lighting Company (KPLC)By-laws.

All electrical plant and equipment supplied by the Sub-contractor shall be rated for the supply voltage
and frequency obtained in Kenya, that is 415 Volts, 50Hz, 3-Phaseor 240Volts, 50Hz, 1-phase.

Any equipment that is not rated for the above voltages and frequencies shall be rejected by the Engineer.

Transport and Storage

All plant and equipment shall, during transportation be suitably packed, crated andprotected to minimize
the possibility of damage and to prevent corrosion or other deterioration.

Onatrrival at site all plant and equipment shall be examined andany damageto parts and protective
priming coats made good before storage or installation.

Adequate measuresshall be taken by the Sub-contractor to ensurethat plant and equipment do not
suffer any deterioration during storage.

Prior to installation all piping and equipment shall be thoroughly cleaned.

If, in the opinion of the Engineerany equipment hasdeteriorated or been damagedto suchanextent that
it is not suitable for installation, the Sub-contractor shall replace this equipment at his own cost.

Site Supervision

The Sub-contractor shall ensurethat there isan English-speakingsupervisoronthe site at all times during
normal working hours.

Installation

Installation of all special plant and equipment shall be carried out by the  Sub-contractor under
adequate supervision from skilled staff provided by the plant and equipment manufacturer or his
appointed agent in accordance with the best standards of modern practice and to the relevant
regulations and standards described under Clause 2.03 of this Section.
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2.08 Testing
2.08.1 General

TheSubcontractords attention is drawn to Part 6CbO
Conditionsoé.

2.08.2 Material Tests

Allmaterial for plant andequipment to beinstalled underthis Sub-contract shallbetested, unless
otherwise directed, in accordance with the relevant B.SSpecification concerned.

Formaterials where noB.S.Specification exists, tests are to be madein accordancewith the bestmodern
commercial methods to the approval of the Engineer, having regard to the particular type of the
materials concerned.

The Subcontractor shall prepare specimens and performance tests and analyses to
demonstrate conformance of the various materials with the applicable standards.

If stock material, which hasnot been specially manufactured for the plant and equipment specified is
used, then the Subcontractor shall submit satisfactory evidence to the Engineerthat suchmaterials

conform to the requirements stated herein in which case tests of material may be partially or
completely waived.

Certified mill test reports of plates, piping and other materials shall be deemed acceptable.

2.08.3 Manufactured Plant and Equipment dWork Tests

The rights of the Engineerrelating to the inspection, examination and testing of plant and equipment
during manufacture shall be applicable to the Insurance Companies or Inspection Authorities so
nominated by the Engineer.

The Sub-contractor shall givetwo w e e knatie to the Engineerof the ma n u f a ¢ intentienrtd s
carry out such tests and inspections.

The Engineeror hisrepresentative shall be entitled to witness suchtests and inspections. The cost of
suchtests and inspections shall be borne by the Sub-contractor.

Sixcopiesof all test andinspection certificates andperformance graphsshall be submitted to the Engineer
for his approval assoonaspossible after the completion of suchtests and inspections.

Plant and equipment which is shipped before the relevant test certificate hasbeen approved by the

Engineer shall be shipped at the Sub-c ont ract ords own risk and shoul
certificates not be approved; new tests may be ordered by the Engineer at the Sub-contractor 6 s
expense.

D-3

d



2.08.4 PressureTesting

2.09

2.10

All pipework installations shall be pressuretested in accordancewith the requirements of the various
sections of this Specification. The installations may be tested in sectionsto suit the progressof the
works but all tests must be carried out before the work is buried or concealed behind building
finishes. All tests mustbewitnessedbythe Engineeror hisrepresentative andthe Sub-contractor shall
give 48 hours notice to the Engineerof hisintentio nto carry out suchtests.

Anypipework that is buried or concealed before witnessed pressuretests have been carried out shall be
exposedat the expenseof the Sub-contractor and the specified tests shall then be applied.

The Sub-contractor shall prepare test certificates for signature by the Engineerand shall keep a progressive
and up-to-date record of the section of the work that hasbeen tested.

Colour Coding

Unlessstated otherwise in the Particular Specification all pipework shall be colour codedin accordance
with the latest edition of B.S1710and to the approval of the Engineeror Architect.

Welding

2.10.1 Preparation

Joints to be made by welding shall be accurately cut to size with edges sheared, flame cut or
machinedto suit the required type of joint. Theprepared surface shall be free from all visible defects
suchaslamination, surface imperfection dueto shearingor flame cutting operation, etc., andshall
be free from rust scale, grease and other foreign matter.

2.10.2 Method

All welding shall be carried out by the electric arc processingusingcovered electrodes in
accordance with B.S. 639.

Gaswelding may be employed in certain circumstances provided that prior approval is obtained from the
Engineer.

2.10.3 Welding Code and Construction

All welded joints shall be carried out in accordance with the following Specifications:

a) Pipe Welding

All pipe welds shall be carried out in accordance with the requirements of B.S.80 6.

b) General Welding

All welding of mild steel components other than pipework shall comply with the
general requirements of B.S. 1856.
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Welders Qualifications

Any welder employed on this Sub-contractor shall have passed the trade tests as laid down
by the Government of Kenya.

The Engineermayrequire to seethe appropriate certificate obtained by anywelder and should

it be proved that the welder does not have the necessaryqualifications, the Engineer may
instruct the Sub- contractor to replace him by a qualified welder.

D-5



PART E:

PARTICULAR SPECIFICATIONS
FOR
MEDICAL GASES, COMPRESSIRD
PSA(OXYGEN GENERATOR) PLANT

AND VACUUMNSTALLATIONS



CLAUSE

1.

PARTICULAR SPECIFICATION

D ESCRIPTION
General E1

Centralised StorageCylinders

Medical CompressedAir Plant

Medical Vacuum Plant

Oxygen Concentrator

Distribution Pipework

SpecialFittings for Operation Theatres

PAGE

E2

E6

E-14

E17

E-19

E-28



1. GENERAL

Extent of Contract.

The work shall include for supplying, installing, testing, commissioning, demonstrating and leaving in  proper
working order a piped centralised supply system for medical gasescomprising medical oxygen, Nitrous Oxide,
medical air, instrument air and
vacuum. Tenders shall comply in all respects with the specification but the contractor may offer alternatives
provided that the
differences and advantagesare clearly detailed by him onthe schedule of alternatives attached which shall be
returned with the tender. The following are the areaswhich will be supplied with gases;-

a) Minor Theatre

b) Observation Ward

c) 4No. Theatres

d) Critical care areas, ICU,HDU

e) Recovery Rooms

f) Male and Female SurgicalWards

g) Burns Unitwards

h) General Ward

Specialist Contractors.

The work shall be tendered for by approved contractors only who are specialists in the installation of medical
gas systems and who have permanently employed staff experienced in this type of work. At the time of
tendering the contractor shall confirm in writing that he has suitable qualified personnel who would be
employed on the project.

Contract Drawings.

The contract drawing to be read in conjunctions with this specification will be issued  during the
project implementation by the project engineer.

Anydiscrepanciesbetween the drawingsandthe specification shall be clarified with the Engineerbefore tendering.

AsInstalled Drawings

During the course of construction, the contractor shall correct one copy of the contract drawings daily asthe
work proceeds, indicating any change made from the arrangement shownin the contract drawings.

Thisamendeddrawing shall remain onsite, readily available for inspection, andthe amendments must ultimately
be transferred to a reproducible copy of the contract drawing.
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2.CENTRALISED STORAGE CYLINDER SYSTEMS

Gasesto be dispensedfrom cylinders

The supply systemfor oxygen shall comprise a centralised battery of cylinders (12No. cylinders bank -duty
and 12No. cylinders bank-standby, complete with support tacks, headers, automatic manifold distribution

panels and all necessary controls, safety devices, alarms, pipework, valves and terminal units for
distributing the gasesto the required positions aslisted on the schedule of terminal units.

The supply system for Nitrous oxide shall comprise a centralised battery of cylinders (6No. cylinders
bank - duty and6No. cylinders bank-standby, complete with support tacks, headers, automatic manifold
distribution panels andall necessarycontrols, safety devices, alarms, pipework, valvesandterminal units
for distributing the gasesto the required positions aslisted on the schedule of terminal units.

The supply system for mixture of oxygen/ Nitrous oxide shall comprise a centralised battery
of cylinders (6No. cylinders bank - duty and 6No. cylinders bank-standby, complete with support
tacks, headers, automatic manifold distribution panels and all necessary controls, safety devices,
alarms, pipework, valvesandterminal units for distributing the gasesto the required positions aslisted
on the schedule of terminal units.

The compressed air and vacuum shall be supplied from plant installations.

Location of cylinders.

The cylinders shall be located on the medical gases manifold room as indicated on contract drawings (Ground
Floor).

Initial complement of cylinders.

The subcontractor shall be responsible for pr oviding the full complement of cylinders for each gas as
required and these will be used initially for purging and commissioning and handing over the systemsin
proper working order. All this will be done according to the specifications for testing and commissioning of
medical gases.

Capacity of Systems
The capacity of the storage cylinder systemsshall be asfollows; providing equal banksof cylinders, onefor6 d ut y 6
andonefor6st andbyo.

For oxygen, a total of 24 cylinders arranged in two separate banks (12No. cylinders each) with each
cylinder having a capacity of 25,800 litres.

For nitrous oxide, a total of 4 cylinders arranged in two separate banks (2No. cylinders each) with each
cylinder having a capacity of 9000 litres.

E-2



Cylinder support racks.

The supporting steelwork for the cylinders shall hold them in aninclined position against the wall and shall
consistof mild steel bulb angle section 178mmx76mmé r abgltéd to the floor and a separate mild steel angle
section 102mm x 76mm x 13mm thick 6 r abgltéd to the wall. The steel sections to be to BS.4. The angle
section shallhaveneatly formed semi-circular cut-outsto spaceandsupport the cylinders in banks. All securing
bolts shall be provided by the specialist contractor who shall mark out the position of holesin floor and walls
for drilling by the building contractor. Any grouting in shall be done by the specialist contractor, who shall
also erect the steelwork.

Automatic manifold assembly.
The manifolds for all the specified gases(and air) shall be asfar aspossible identical in construction and the
following clausesrefer to the assembliesfor anyofthe 6 gas es 6.

Manifold Headers

Eachbank of cylinders shall be located beneath a high-pressuremanifold header securely mounted control
panel. The headersshall carry flexible spiral tail pipesonthe underside for connecting to the cylinders and
each tail pipe shall incorporate a renewable nonreturn valve on the manifold header to allow removal

and replacement of the cylinder without interrupting the supply from others in the same bank.

2.6.2 Norrinterchange ability of cylinder connections
The screwed connections of the tail pipes to the cylinder valves shall be designed suchthat crossconnection of
the pipe for any one gascannot be made to any cylinders for the gases,the exception being oxygenand air which
to BS. 341 part 1 are identical.

2.6.3 Testing of Headers.
The manifold andtail pipe assemblyshall be capable of withstanding a maximum working gaugepressure of
136 bar (1980 p.s.i.) and shall be tested to twice this pressure by the manufacturer at his work and a test
certificate supplied.

2.6.4 DeGreasing
The assemblyshall be de-greasedand delivered to site in a sealed polythene bag or cover and labelled to the
effect that it is degreasedand shall on no account be contaminated by dirt, oil or grease during erection or
afterwards.

2.6.5 Manifold Control Panel
Eachpair of headers shall connect to a control panel which shall automatically reduced the high pressure gasor
air to a low distribution gauge pressure of 4.14 bar +0.14 bar (60 p.s.i. +2 p.s.i) for gasesor 7.3bar +0.15 bar
(105p.s.i. + 2.5p.s.i) for air.




2.6.6 Automatic Operation

The control panel shall dispense gas (or air) from each of the two cylinder banks in turn via a common

distribution pipe andwhenthe 0 d u tbankpressurefalls to 4bar (101p.s.i.) ono g amsadifolds or 7 bar (101
p.s.i.) on air mani fol ds, the panel shal l automati cal
interruption of the supply.

The panel shall incorporate a pressure regulator, a pressure switch and automatic valve to each bank in
order to carry out the above operations.

It shall be possibleto select either bank of cylinders asthe duty bankandto change over manually to the reserve
bank despite any electrical supply failure.

A reserve pressure regulator to each bank shall automatically take over if the changeover valve fails to
operate orif the low-pressureregulator fails to opensufficiently. It shall be possibleto carry out maintenance
work on the pressure regulators and parts for one bank without affecting the supply from the other
bank.Automatic panel shall be capable of passing850litres per minute at a gaugepressure of 4.14 bar (60
p.s.i.) for 6 g a sand 763 bar (105 p.s.i) for air.

2.6.7 PressureGauges

The control panel shall incorporate three pressuregauges:one high pressuregaugeto each cylinder bank and
one common low pressure gauge on the outgoing supply to the distribution pipework.

The gauges shallconform to BS.1780 and be graduated in bars and p.s.i.

Each gauge shall carry the name of the gas on the dial face with warning -0 USE NO Ol L OR GREASE
shall be degreased and maintained in this condition before and after installation.

Thedials shall be marked with ablue line at the normal working pressureandared line at the minimum allowable
pressure.

2.6.8 Control Panel Identification

Eachpanel shall carry in large letters onthe front the name of the gasbeing controlled the letters shall
be embossedengravedor otherwise marked on soasto be indelible. Painting or adhesivelettering shall
not be permitted.

2.6.9 Heated Manifold for Nitrous Oxide and Nitrous Oxide/Oxygen Mixture.

On the Nitrous oxide and Nitrous Oxide/oxygen mixture manifolds, electric heating elements shall be
incorporated.

2.6.10 Electricity supply

The manifolds shall be suitable for operating from a 240 volts, single phase and neutral, 50 Hertz, A.C.
supply. Anyinternal wiring in the panel shallhaveaflame - retardant sheatheto comply with |.E.Eregulation
B. 16.
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2.6.11 Precautions againstLeakages

All parts of the control panel shall be constructed of materials, which will not deteriorate during service andlead
to leakages. Diaphragm gasketsof pressure regulators shall not be of fibre but brass.

2.7 Service or EmergencyPoint.

Eachgas(or air) installation shall include a service or emergency point in the manifold room on the wall
near to the control panel and on the outgoing distribution pipe into which a supply can be connected
manually from a standby cylinder when the control panel isto be serviced or hasfailed.

The service point shall be in form of aterminal unit complete with check valve andisolating valve, into which a
flexible pipe with probe can be inserted. See6.11.8 for details.

The unit shall be capable of passing275 litres/min. minimum at a nominal gauge pressure of 4.1 bar (60
p.s.i.) with a pressurelossnot exceeding 0.55 bar (8 p.s.i.).

The unit shall be rigidly piped up to the distribution main and the height of the unit above floor level shall be
suchthat the flexible pipe probe canbe inserted easily by a person of average height standing on floor level.

The service point shall be identified indelibly with the name of the gas and by colour code to B.S. 1710
(1971), schedule No. 13 of this specification.

2.7.1 Standby Cylinder and Rack.

Thestandbycylinder shallbe complete with pressurereducing setwith safety relief valve, highandlow pressure
gauges, on/off control valve, flexible pipe and probe.

The supply of the cylinder shall be the responsibility of the hospital authority but a supporting steel work rack
onthe lines of those for the main banksand reducing sets, gaugesand valvesshall be included in this contract.

Regulatorsshould have a working capacity of 300litres/min. and be setto operate at a gaugepressureof 4.1
bar (60 p.s.i) for oxygen, for nitrous oxide 4.1 bar (60 p.s.i.) andfor compressedair 7.2 bar (105p.s.i.) .

The probe and the connection of the pipe to the pressure regulator shall be non-interchangeable with other gases.
2.7.2 Main StopValve.

Amain stop valve shall be fitted onthe distribution main before the service point isreached in order to allow
the control panel to be isolated.

Thevalve shall be in readily accessibleposition sothat it canalsoserveasanemergencyvalve andbeinglocated
in the manifold room. It need not be housedin a valve box.

2.8 Safety Relief Valve.

Aself dclosing safety relief valve shall be fitted onthe distribution pipe-in between the control panel andthe
main stop valve. The valve shall have flow capacity and head equal to the maximum flow rate of the control
panel and shall be set to operate at 25%above the distribution pressure.

The valve shall be of a type which can be locked or sealed and shall be non -ferrous material.

It shall be coupled to a copper vent pipe one sizelarger than the distribution pipe andvented to atmosphere
at a suitable level and position outside the building. The end of the vent pipe shall terminate in aninverted
0 U lbend with wire meshand a suitable shield to protect against harshweather conditions. The discharge
point shall be finally agreed on site by the Engineerand Contractor to ensurethat there is no danger of fire,
injury to personnel, contamination or interference with air intakes or windows. The safety valve and vent
pipe shall be supplied and installed in a degreasedcondition. Weatherproof notices shall be fixed at each
discharge point stating: -
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O DANGER! KEEP CLEAR. MEDI CAL GAS DI SCHARGE POI NTO

2.9 Electrical Installation Work.

All electrical equipment shall be supplied and installed by the specialist contractor.

The interc onnecting wiring shall be carried out to separate specification by the contractor/others.

The specialist contractor shallin all casessupply duplicate wiring diagramsandinstruction within three weeksof
being awarded the contract.

2.10Fully Automatic Oxygen Control Panel

a) The Oxygen Control Panel shall be of microprocessor based Digital Display Type. Pressure
reduction shall be in two stages.Panelshall be integrated with pressuregaugesinside panel on

downstream of pressure regulator. Pan el shall be fitted with standby line regulator. Line
regulators shall have pressure relief mechanism for testing and servicing purpose.

b) Panel shall be Fully Automatic and shall switch over romd Bank i n Usedé to O6Res
without fluctuation in delivery line pressureandwithout the need of external electrical power.
After the switchdver, the 0 R e s dBrawe&hall becomethe 0 Bamkls eaddthe 6 B a mk
Used shalll become t Ale CinfRot Pamel wil beB apovkeied by a
microprocessor. The unit shall be compact and enclosed in NEMAL enclosure.

c) A Microprocessorcircuit board assemblyshall provide a relay output to give indication when
or just before the manifold switches from one bank of cylinders to another. The switch over
shall be mechanically controlled, not electrically.

d) Toavoid excesspressurebeing suppliedto the distribution system, apneumatically relief valve
for the line regulator shall be incorporated. Anintermediate pressure relief valve shall be
installed between the high-pressureregulators andthe line delivery regulators.

e) The control panel incorporates six coloured L E D theee for the Left Bankand three for the
Right Bank: Green for Bankin use, Amber for Bankready and Red for Bank empty. Both the
Left and Right bank pressuresand the main line pressure should be displayed on the front door
of the cabinet by meansof LED's.All pressure transducers, micro switches, and displayL ED 6 s
shall be pre-wired to an internal microprocessor circuit board.

f) All componentsinside the Control Panellike PressureRegulators, piping and control switching
equipment shall be cleaned for Oxygen Service and installed inside the cabinet to minimize
tampering with the regulators or switch settings.

g) The Control Panel should bemadeto provide HeavyDuty with aFlow Capacity of over 500
LPM.

h) Panelshall be compatible for interfacing with the Information ManagementSystem.

i) Emergency Oxygen System: It will have emergency arrangement of one set of two -cylinder
configuration with Copper tail pipes, Non Return Valves & high flow regulator with pressure
gaugedor Cylinder & line pressureandsafetyvalve. Pressureregulator shall be detachable from

the manifold.
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3. Medical Compressed AirPlant

31 General requirements

The specialist contractor shall supply and install at the position shown on contract drawing a medical
compressed air plant having one vertical air receiver served by two identical air compressor units and
complete with all necessary controls, safety devices, alarms, oil and moisture separators and air dryers.

32 Quality of Air

Theair finally delivered to the ward, room or theatre shall be oil free, dustfree anddry asspecified later. (Clause
3.21)

33 Distribution pressure

The pressurein the distribution pipe work shall be initially 7.3 bar +0.15 bar (105p.s.i. +2.5p.s.i.) gaugeon
leaving the plant room, with reducing valve(s) asindicated on the contract drawing(s) to give a pressure of
4.14 bar + 0.14 bar (60 p.s.i +2 p.s.i) gauge. See clause 3.22 for further details.

34 Maintenance

The plant shall be designed and arranged to facilitate easyand efficient inspection and maintenance to the
satisfaction of the engineer.

35 Precautions against vibration and noise

Flexible pipe work connections and resilient mountings shall be provided where necessaryto prevent
the transmission of vibration and noise to the building and distribution  pipe work. The specialist
contractor shall be responsible for ensuring that rigid connections are not made either by themselves
or others.

3.6 Bui | dWarkd s

Thespecialist contractor shall supplyandfix all holding down bolts, anti-vibration mountings and supply details
of all foundations and hole positions for the building contractor to provide. The concrete foundation block
shall be of adequate massplaced on suitable resilient foundations to damp out vibrations.

3.7 Air Compressor Unit

3.7.1 Definition
Eachair compressorunit shall comprise acompressordriven by anelectric motor mounted together onacommon
base plate having anti-vibration mountings.

3.7.2 Duty
Eachcompressorunit shall be identical and have a free air delivery of 1365litres per minute and shall be
capable of dealing with the normal load on its own and maintain the gaugepressurein the receiver at7 bars
(+ 1bar). The twocompressors shall be arranged so that onecompressor is on dutywhile the otheris on
standby.
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3.7.3 Type

The compressorsshall be of the MedplusMedical CompressedAir Plant or approved equivalent, suitable for
continuous operation and having efficient oil sealsof proved reliability to the lubricated parts of the machine.
(See clause 3.21 for oil mist limit)

Compressorswith P.T.F.E. ringsor sealsshall not be allowed becausepossible overheating would liberate offensive
gases
from thi s material.

3.7.4 Intercooling and After cooling

The compressorsshall be of two -stage designwith intercooling between stagesandfinal after cooling
sothat the air leaving temperature is kept aslow aspossible in order to reduce condensation and
ensure subsequent satisfactory air dryer performance.

3.7.5 Safety Valve

Theintercooler shall be air cooled by meansof fansintegral with the compressorandif thought necessarydue
to warm site conditions the air supply to the fans shall be ducted from outside in order to provide air ascool
aspossible.

The specialist contractor shall advice on the necessaryfor ducted air and shall include for any ductwork in their
contract.

3.7.6 Automatic drain traps

Both intercoolers and after cooler shall be provided with an automatic drain trap with manual by pass each
leaving via copper tundishes piped to a suitable gully.

3.7.7 Air Cooling

The compressor shall be air cooled.

3.7.8 Thermometers

Thermometers of the dial type shall be provided at the inlet andoutlet of points of the coolersto showcompressed
air temperatures.

3.7.9 Excessive Air Temperature Protection

Inthe event of a higher than normal air exit temperature athermostat shall switch off the compressor(s)and
give warnings asdescribed later. The standby manifold shall then be automatically brought into use.

3.7.10. Valves on delivery pipe to receiver.

The two compressorsshall supply air to the receiver either through separate delivery pipesor the pipes may join
into one common delivery pipe.

An isolating non-return valve shall be fitted on the delivery pipe from each compressor prior to entering the
receiver.
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3.7.11 Air Unloading Valves

Eachdelivery type shall carry an automatic air uploading valve, prior to the non-return valve; and operated
when the compressor stops so that the high pressure air in this portion of the pipe is released and the
compressorcanthen re-start undernoconditions. Atthema n u f a c tiscreterm, thisvalve maybe omitted
if compressor can re-start under no load conditions with lessthan 5.h.p.

motors.

3.7.12 Flexible Pipework

Thefinal connection of the delivery pipe or pipes to the receiver shall bein flexible pipe of 6 a r moquatity to
prevent transmission of vibration from the compressors.

3.8 Air Intake Filter

3.8.1 Type and Efficiency

The air intake to each compressorshall be through afilter of the dry medium type to B.S1701which shall have
dust retaining efficiencies of 98%minimum, grade CA,when tested in accordance with that standard.

3.8.2 Sitting of Intakes

The sitting of air intakes shall be outdoors in the open at the position shown on contract drawing but if
considered necessarythe position may be modified after afinal inspection of the site and agreement
between the medical officer, the engineer andthe contractor, in order to ensure clean air isdrawn in.

The length and crosssection of the intake shall be approved by the compressormanufacturer to ensure
that compressor efficiency is not reduced

3.83 Weather Protection

Theintakes shall be adequately protected by cowls or other meansfrom the ingress
of rain, snow, ice and excessive dust.

3.84 Maintenance

The filters shall be arranged for easy access for maintenance, servicing and renewal to the satisfaction of the
engineer.

3.9 Air Silencers

The intake filters shall pass the air into silencer assemblies from which the compressors will draw air.

3.10 Permissible NoiselLevels

Theoverall effect of silencers, anti-vibration mountings and compressors(both running) shall not produce sound
pressuresgreater than 1.S.0O Rating of 75dB, measured 1.8m away from sidesand above the plant.

The contractor shall state the soundpressurelevels of the plant being tendered, and this shall be checked
and proved on completion of the installation to the satisfaction of the engineer.
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3.11 Compressor Electric Motor

Eachelectric motor shall be continuously rated for the maximum duty to be performed and shall be of T.E.F.C.
type for 415volts, 3phase, 50 hertz A.C. supply and conform to B.S.2613and B.S3979 (metric dimensions)with
Class Einsulation.

Themotor shall drive the compressoreither by vee belts or aflexible coupling, which in either caseshall
be efficiently guarded to satisfy the requirements of the Factories Act.

3.12 Motor starters

Each motor shall have a starter which shall be rated for frequent duty in accordance with B.S 587 and have
thermal overload protection.

The starters shall be of the automatic type so that onc e switched on the motor will be capable of re -starting
automatically should

the supply beinterrupted. Thisfeature shall be indicated by a suitable warning notice
displayed on or near the motors. Atime delay shall be incorporated to ensure that the two compressorsdo
not start together. Three phasemotors shall have single phasingpreventors. Eachstar delta starter shall be
electrically and mechanically interlocked to prevent simultaneous star and delta connection.

3.13 Ammeter

Anindustrial grade ammeter to B.S89 shall be connected in the yellow phaseconnection to each motor; the dial
will be 75mm diameter.

3.14 CompressorControls
3.14.1Duty Selection switch

The two compressorsshall run alternately sothat oneis on duty while the other is on stand-by and a
changeover duty switch shall be provided sothat manual selection can be made.

3.14.2Hour Counter
And Ho @ o u n tskealt bé provided on eachcompressorto record its total running time and assistin the running
time and assist in even running of compressors.

3.14.3Switches

Eachcompressorshall have a0 o +off-a u t swilich to allow choice of either automatic or manual
hand control.

3.14.4 Pressureswitches
The compressorsshall be controlled by two pressure switches connected to and sensingthe air pressurein the
receiver.

Theo h i grhséureswitch shall be setto operate the duty motor starter, when the receiver gaugepressurefalls
to

6.5 bars and to stop the motor when the gauging pressure rises to 7.5 bars. When the compressors are on
0 hand/ maontol thé high pressure switch shall over-ride 6 h a n d / maontoh dndcut off the motor
when maximum pressure isreached.
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3.15 Control Cabinet

3.15.1 Compartment Arrangement

The compressorcontrols shall be arranged together in one metal cabinet with three separate fireproof
compartments. The centre compartment shall contain the duty selector switch, wiring and accessories

common to both compressors, while the outer compartments each contain the controls for one
compressor and its associated equipment.

A drawing of the panel shall be submitted to the engineer before commencing manufacture.

3.15.2 Isolating Switch

The cabinet shall house a load breaking isolating switch interlocked with the cover and the circuits and
apparatus shall be protected by H.R.C. fuses.

3.15.3 Regulations
Warning notices shall be incorporated for each compartment to warn the presence of medium voltage.

3.15.4 Manufacture

Thecabinet shall be manufactured from sheetsteel, rust proofed (zintec) or electro -coated rust inhibited andnot
less than 2.0 mm (14s.w.g) thick and adequately braced.

The cabinet shall havean external finish of semi-glossstoved or cellulose enamelto B.Scolour. Untreated parts
shallhavearust inhibitor coat andanundercoat applied before manufacture. Theinternal finish shall be white.

3.16. Air Receiver

3.16.1 Type
Each air receiver shall be of the vertical type and have acapacity of 1.16m 3ofowat er 6and be
designed to conform B.S 487 Part 1, Class Il D. (Fusion welded steel air receivers).

3.16.2 Safety Requirements
Eachreceiver shall be complete with safety valve andfusible plugto B.S1123andthe safety valve shall be
arranged to discharge to a safeposition.

3.16.3 Inspection, Cleaning and Draining
Eachreceiver shall haveaninspection coverandcleaning outlet, anautomatic condensatedrain trap with isolating
valve and a manual drain valve, both of which shall discharge via a copper tundish piped to a suitable gully.

3.16.4 PressureGauge
Apressuregaugeto B.S1780shall be fitted oneachreceiver, the dial to be 150mm( 6 digmeter graduated

in barsandp.s.i. to 1Y ,times working pressure. The gaugeshall be complete with isolating valve or cock.

3.16.5 Pressure SwitchConnections
Provisionshall be made onthe receiver for tapings to suit the pressureswitch connections for compressorcontrol
and for standby manifold control.

3.16.6 Tests Certificates
Thereceiver(s) shall havebeen pressuretested and at the manufacturers worksin accordancewith B.S487,
part 1 and certificates provided.
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3.17  Separators andFilters

3.17.1Duty

Theair from the receiver shall passthrough aseparator andfilter assemblyinstalled in duplicate, eachassembly
to be rated for continuous useof the full free air delivery of the compressor, with the air supersaturated with
water (10020R H) at the compressor exit air and temperature.

The assembly shall be suitably valved to allow manual selection of either assembly as required.

3.17.2 Automatic Drain Trap
Eachseparator shall be complete with an automatic drain trap, with manual bypassvalve, draining via a
copper tundish piped to a suitable gully.

The traps shall be capable of dealing with moisture and oil droplets and mist carried over the compressors.

3.17.3 Filter Type and Efficiency
Whenoil free compressorsare used, the filters shall be of the oil free dry medium type and have an efficiency of
not lessthan 95%when tested with Test DustNo.2 in accordance with B.S2831 at the design flow.

Whenlubricated compressorsare usedthe filters shall have apenetration not exceeding 0.5%when tested by
the sodium flame test in accordance with B.S3928, at the design flow.

3.18 Air Dryers

3.18.1 Type and duty
Theair from the separator andfilter assembliesshall passthrough adesiccanttype air dryer assembly,installed

in duplicate and of twin column design, each column being capable of dealing with the maximum flow of air
(as4.17.1) while the other is being dried out.

3.18.2 Design
The columnsshall be constructed to comply with appropriate requirements for pressurevesselsto B.S487, Part 1, class

1 D.
The columns shall be designed to facilitate filling with or emptying of desiccant material without the
need to disturb pipework connections.

3.18.3 Safety Relief Valve. pressure gauge

Each pair of columns shall be provided with a safety valve to B.S 1780 wi t h di al 100mm (406)
arranged to discharge to a safe position and a pressure gaugeto B.S1780with a dial 200mm( 4 digmeter,

graduated in bars and psito 1%/ ;times working pressure. The safety valve and gaugeto be fitted beyond the

final filters.

The gaugesshall be complete with isolating valve or cock. The dials shall be marked with ablue sector showing
the working pressure range of the column.

3.184 Regeneration Process

Theregeneration processto drive of the moisture from the saturated column shall be effected by through electric
heating.

If the electric heating method ispreferred, the heating elements shall be designedto give longlife
and have thermostatic control to prevent overheating.

The heating or drying medium shall be of adequate rating sothat the time required to dry out a
column shall be lessthan that taken to saturate a column working at full load.
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Thedrying out processshall be controlled sothat the heating medium is not usedcontinuously once
the column is dry. Heating elements and thermostat elements, if fitted shall be easily removable
without disturbing desiccant bed or pipe work connections.

3.185 Automatic Air Release on Columns

An automatic operated bleed air valve on each column shall allow the column requiring regeneration
to release the high pressurevia a silencer discharginginto copper tundish piped to a suitable gully, one tundish
being provided to each pair of columns.

3.18.6 Automatic Re-Pressurization of Columns

Whenthe column hasbeen dried out, automatic re-pressurization of it shall follow to prevent shock
when change over from the saturated column takes place.

3.18.7 Controls
Theair dryer assembliesshall becomplete with anautomatic electric control panelto operate andsequence
the valves and change over from one column to the other in a pair.

Change over from one dryer assembly to the other shall be effected by a hand change over switch
operating automatic valves to allow either of the assemblies to be selected for duty.

3.18.8 Desiccant Material

Thedryer columnsshall contain activated alumina desiccant of the non-dusty type in pellet, spherical or
tablet form. Thegrade of desiccant shall suchthat pre-filters to the final filter onthe outgoing side of the
dryers are not necessary.

3.18.9 Desiccant BedLife

Eachdryer assembly, with two columns, shall be designedto provide a desiccant bed life of not
less than two years on continuous full load so that the installation comprising of two dryer
assembliesshall give a total life of two yearswhen operated onao d u taydd s t a nihdisy 6

3.19 Dryness of Air

The dew point of air leaving the dryer shall be minus 40° C(minus 40°F) at atmospheric pressure,
equivalent to minus 18°C (0°F) at gauge pressure of 7.3 bars (105 psi)

3.20 Final Filter

Afilter of the oil free dry medium type shall be fitted onthe outgoing side of eachdryer assembly. Thefilters shall
have a penetration not exceeding 0.5%when tested by the sodium flame test in accordance with B.S3928, at

the design flow.

3.21 Final Condition of Air at Terminal Units

The air delivered to the terminal units shall be free from deleterious, toxic, flammable, objectionable,
products, vapours or odours.
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A sample of air at standard temperature and pressure shall not contain more than the following substancesin
accordance with
B.S 4275:

0.5 mg /m 30of oil mist particulate.

5.5 mg/ m3 of carbon monoxide (5 parts per

million) 900mg/ m 3 of carbon dioxide (500 parts

per million) dew points as paragraph 3.19

Where sterile air and fine air control is required at the point of use, this is beyond the performance of the
plant specified aboveandwill call for additional fine pressureregulators and sterilizable type filters beyond
the terminal unit and mounted within the room or theatre. Ensurethat the Medical Officers are aware of
this.

Thisequipment is not included in this contract and shall be the subject of a separate contract by the Hospital
Authority and thus should be made aware of the same.

3.22 Pressure Reqgulation on Distribution Main

Pressure regulators shall be fitted on the outgoing main, in  duplicate for standby purposes, to control the
pressure of the air as it leaves the plant room.

The presare shall be maintained at a gauge presaure of 7.3 bar (105 p.s.i.) & 0.15 bar (+2.5.p.s.i.)

The pressure shall be reduced along the systemat the positions indicated on the contract drawing(s) to
gauge presaure of 4.14 bar (60 p.s.i.) £0.14 bar (* 2 p.s.i).

3.23 Pressure Gauge and Safety Valve on DistributionMain.

One the pressure gauge and one safety relief valve shall be fitted on the outgoing main following the
pressureregulating valves. Theyshall be of the type andsizeasdescribed for the receiver vessel. Therelief
valve shall be vented via copper pipework to a safe position.

3.24 Standby Air Cylinder Manifold

3.24.1 Location

The specialist contractor shall supply and install in the plant room as shown in Contract Drawing. A Standby
Medical Quality Air Cylinder Manifold which shall come into operation automatically should the compressedair
plant fail.

Theordering of the initial full complement of cylinders andanyfuture replacement cylinders shallbe the
responsibility of the Hospital Authority.

3.24.2  Capacity
The cylinder supports and headers shall comprise of two bankseach with 2No. Cylinders of 5000litres capacity.
A standby supply of one day isrecommended.

One bank shall be on duty while the other is on standby
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3.24.3 Standby Operation

The standby manifold shall come into operation for any of the following reasons: -
Compressordaulty dnot maintaining pressure- air temperature too high. Dryer faulty -
dew point high. Line presaure 152abelow normal.

3.24.4 Manifold Assembly
The requirements of the Standby Manifold shall be as described for medical gas manifolds
covering: - Manifold headers
Norrintercheablility of cylinder connectors
Testing of headers Degreasing

Control Panel with: -

Both Automatic Operation for ochangeoveré or Manual
0changeoverd Pressure gauges Il dentification

3.245 Electricity Supply
The standby manifold shall be suitable for operating from 240 volts, single phase and neutral, 50 hertz, A.C.
supply.

3.24.6 Connection Point into Distribution System

The air, which will be of the correct quality and dryness, will not require further filtering or drying andthe
standby supply shall be permanently connected into the distribution main in the plant room at a point
beyond the pressure gauge and safety valve at the plant room wall.

Anon-return valve shall be fitted prior to the above gaugeand relief valve to prevent back pressure
to the dryers, etc. from the cylinder supply.

A stop valve shall be provided to allow the standby connection to be isolated.

3.24.7 Electrical Installation Work

All electrical equipment shall be supplied and installed by the Specialist Contractor.
The interconnecting wiring shall be carried out to separate specification by the Specialist Contractors.

The specialist Contractor shall in all casessupply duplicate wiring diagrams and instructions within 3 weeks of
being awarded the contract.

4.0 MEDICAL VACUURLANT

4.1 General Requirements
The Specialist Contractor shall supply and install at the position shown on the Contract Drawing a Medical
Vacuum Plant having one horizontal reservoir vessel served by two identical vacuum plant units and
complete with all necessarycontrols, drainage traps and bacterial filters. Dischargeinto an aerobics septic
chamber is not permissible due to potential health hazards.

4.2 Degree of Vacuum
The overall designof the systemshall be suchthat the degree of vacuumin the distribution pipework at the back

of the remotest terminal unit is not lessthan 400mm Hgbelow a standard atmospheric pressure of 760 mm Hg
(360 Hg absolute).

4.3 Total Design Flow
The total design flow of the system shall be 950 litres of free air per minute minimum.

E15



4.4 Maintenance

The plant shall be designedand arranged to facilitate easyand efficient inspection and maintenance, to the
satisfaction of the engineer

45 Precautions against Vibrations and Noise

Flexible pipework connections and resilient mountings shall be provided where necessaryto prevent the
transmission of vibration and the noise to the building and distribution pipe work.

Thespecialist contractor shall beresponsiblefor ensuringthat rigid connectionsare not made either bythemselves
or others.

4.6 Bui |l dMork 6 s
The specialist contractor shall supply and fix all holding down bolts, anti  -vibration mo untings and supply
details of foundations and hole positions for the building contractor to provide. The concrete foundation
block shall be of adequate mass placed on suitable resilient foundations to damp out vibrations.

4.7 Vacuum PumpUnit
4.7.1 Definition

Each vacuum plant unit shall comprise a vacuum pump driven by an electric motor mounted together on a
common base plate having anti vibration mountings.

4.7.2 Duty

Eachvacuumplant unit shall be identical and have a capacity of 950litres per minute of free air at avacuum
of minus 450mm Hg.

The two vacuum pumps shall be arranged so that one pump is on duty while the other is on standby and each
shall be capable of dealing with 75% of the total design flow and running continuously at this load.

4.8 |ubric ated Type Pumps Air Cooled
The vacuum pumps shall be of the air cooled type, oil flooded rotary vane type driven by electric motor, having
oil lubricated cylinders which shall be designedsothat the lubricating oil consumption is kept to a minimum.

4.9 Vacuum Pump ExhaustSystem

49.1 Silencers
The discharge from the vacuum pumps shall passthrough silencers in order to keep the noise level
down to a minimum. (See also 4.10.5)
4.9.2 Location of discharge pipes
The discharge pipes shall terminate outdoors at high level at the position shownonthe Contract
Drawing but if considered necessarythe position maybe modified after afinal inspection of the site and
agreement between the Medical Officer, the Engineerandthe Contractor in order to ensurethat the
dischargecannot constitute ahealth hazard.
4.9.3Weather protection
The discharge of pipes shall be adequately protected by cowls or other meansfrom the
ingressof rain, snow, ice andwind pressureand sited away from windows and air intakes.

4.10.4 BackPressure

The exhaust system shall be designedsothat the back pressure doesnot exceed 50 mm Hg (1.0 p.s.i) at the
peak demand and this figure shall be taken into account when sizing the pumps.

4.10.5Permissible Noise Levels
Theoverall effect of silencers, anti-vibration mountings and pumps(both running) shall not produce sound
pressuregreater than 1.S.Orating of 75dB, measured1.8 m (6 feet) away from sidesabove the plant.
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The Contractor shall state the soundpressurelevels of the plant beingtendered andthis shall be
checked and proved on completion of the installation to the satisfaction of the Engineer.

4.10 Vacuum Pump Electric Motor
Eachelectric motor shall be continuously rated for the maximum duty to be performed and shall be of T.E.F.C
type for 415volts, 3 phase, 50-hertz a.c. supply and conform to B.S2613and B.S3979 (metric dimensions) with
class Einsulation.
Themotor shall drive the pump either by vee belts or flexible coupling, which in either caseshall be efficiently
guarded to satisfy the requirements of the Factories Act.

4.11 Motor Starters
Each motor shall have a starter which shall be rated for frequency in accordance with B.S. 587 and have a
thermal overload protection.
The starters shall be of the automatic type sothat once switched onthe motor will be capable of re-starting
automatically shouldthe supply have beeninterrupted. Thisfeature shall be indicated by a suitable warning
notice displayed on or near the motors. Atime delay shall be incorporated to ensurethat the two pumpsdo
not start together. 3 phase motors shall have single phasing preventors. Each star delta starter shall be
electrically and mechanically interlocked to prevent simultaneous star and delta connection.

4.12 Ammeter
Anindustrial grade ammeter to B.S89 shall be connected in the yellow phase connection to each motor, the
dial to be 75mm diameter.

4.13 Vacuum Pump Controls

4131 Duty Selection Switch
The two pumps shall be run alternately sothat one is on duty while the other is on standby and a change-over
duty switch shall be provided sothat manual selection can be made.

4132 Hour Counter
Anhour counter shall be provided on each pump to record its total running time and assistin even running of the

pumps.

4133  Switches
Each pump shall haoffeaua oddh assnwd /treehnutal al |l ow choice of eit
control.

4134  PressureSwitches
The pumps shall be controlled by two pressure switches connected to and sensi ng the vacuum in the
reservoir. The 0 h i gressure switch shall be set to operate the duty motor starter when the reservoir
gauge pressure falls to 400mgHgand to stop the motor when the gauge pressure risesto 500mm Hg.
Theo | o pvassureswitch shall be setto operate the standby motor starter when the reservoir gaugepressure
falls to 400mm Hgand to stop the motor when the gauge pressure rises to 500mm Hg.
When the pumps are on hand control and cut -off the motor when maximum working vacuum is r eached.

4135 Audible and Visual Alarm

Provide audible and visual local alarm (complete with indicating lights and individual sets of auxiliary
contacts wired to the terminal strip for remote alarm indication) for the following: vacuum pump thermal
malfunction and reserve vacuum pump in use. Provide manual reset for thermal malfunction shut-down.
All control and alarm functions shall remain energized while any vacuum pump in the system remains
electrically on-line. Thelag vacuumpump shall be able to start automatically if the lead vacuum pump fails
to operate.
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4.14 Control Cabinet
4141 Compartment Arrangement
The vacuum plant controls shall be arranged together in one metal cabinet with three separate fireproof
compartments,centre compartment shall contain the duty selector switch, wiring andaccessoriescommon
to both pumps, while the other compartments each contain the controls for one pump and its associated
equipment.
A drawing of the panel shall be submitted to the Engineer before commencing manufacture.

4142  Isolating Switch
The cabinet shall house a load breaking isolating switch interlocked with the cover and the circuits and
apparatus shall be protected by H.R.C fuses.

5.14.3 Regulations
Warning notices shall be incorporated from each compartment to warn the presence of medium
voltage, to conform to I.E.E regulations A.17 and A.19.

5.14.5 Manufacture
The cabinet shall be manufactured from iron sheet, rust proofed (zintec) or electro -coated rust inhibited and
not lessthan 2.0 mm (14 S.W.G) thick and adequately braced.
Thecabinet shall haveanexternal finish of semi-glossstoved or cellulose enamelto B.Sstandard, untreated parts
shall havearust inhibitor coat andanundercoat applied before manufacture.The internal finish shall be white.

4.15 Vacuum ReservoirVessel
4151 Type Design
EachVacuumReservoirVesselshall be of the horizontal type and be designedto conform to B.S487, Part
1, Class lll D (Fusion Welded SteelAir Receivers).

4152  Capacity
The capacity of the vessel shall be 785 litres owater

The capacity isintended to be suchthat the number of start/ stop cycles of the pump on duty doesnot exceed 30
times per hour.

4153 Safety Requirements
Where inadvertent reversal of the pump motor could occur on 3 phasesupply, a pressure switch on the
inlet pipe between reservoir and pump shall switch off the motor on sensinga positive pressure. Anon-return
valve shall also be fitted asa further safeguard.

4154 Inspection, Cleaning, Draining
The reservoir(s) shall have aninspection cover, a cleaning outlet and a manual drain valve which shall discharge
via copper tundish piped to a suitable gully.

4155 Vacuum Gauge
A vacuum gauge to B.S1780shallbef i tt ed on each reservoir, the dial
diameter, calibrated 0760 mm HG and reading Zero (0) at atmospheric pressure.
The gauge shall be complete with isolating valve or cock. The dial shall be marked with a
blue line at the normal working vacuum and ared line at the minimum allowable vacuum.

4156 Pressure SwitchConnections

Provision shall be made on the reservoirs for tapings to suit the pressure switch connections for vacuum pump
control.
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4157 Tests Certificates

Thereservoir(s) shallhavebeenpressuretested atthe ma n u f a c tvarksie acddslancewith BS487
Part | to 10.3 bar (150 p.s.i.) gauge.

4.16 Drainage Traps
5.16.1 Duty

Theintake to the vacuumvesselfrom the distribution pipeline shallfirst passthrough adrainage trap, installed in
duplicate, eachtrap being sized to deal with the total maximum flow.

Sterilizing
The bowls of the traps shall be sterilizable by the following methods: -
a) Bymeansof moist steam at 2.2 bar gauge (32 p.s.i.) and 138°C(280°F) in a porous load sterilizer to B.S
3970.
b) Bymeansof dry heat at 160°C (320°F) for atleast 60minutes. The trap bowls shall
either be transparent or have transparent

5.16.2 Spare TrapBowls
Two sets of spare trap bowls shall be included initially to cater for frequency of sterilizing required and to
ensure that a sterilized set is available always for change-over purposes.

4.17 Bacterial Filters
5.17.1Duty
Abacterial filter shallbefitted between eachdrainagetrap andvessel,eachfilter being
capable of dealing with the total maximum flow.
The filter housing shall be di-BAZARODA.Yy mar ked with 1

5.17.2 Efficiency
The penetration of the filters whentested by the sodiumflame test in accordancewith B.S3928shall
not exceed 0.05% at the designflow.

4.18 Operations of Traps and Filters

Thetraps andfilters shall be operated on a duty and standby basisand manually operated valvesshall be
provided sothat either of the setscan be selected andto allow for isolation for maintenance and changing of
trap bowls and filters.

4.19 Standby VacuumFacilities
Standby EmergencyVacuumFacilities are not covered under this contract. Anemergency service from portable
electric suction apparatus to BS4199 should be arranged by the Hospital Authority.

4.20 Electrical Installation
All electrical equipment shall be supplied and installed by the Specialist Contractor. The interconnecting wiring
shall be carried out to separate specification by the Specialist contractor.

The specialist contractor shall in all casessupply duplicate wiring diagrams and instructions, within 3
weeks of being awarded the contract.
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5. Oxygen Concentrator Plant

5.1 General requirements

The specialist contractor shall supply and install at the position shownon contract drawing a complete
packaged containerised oxygen generator plant which can be housed outdoors as O2-GENERATOR00
with oxygen Tank capacity of 1000L and all accessories to conform to EN ISO 73961 and HTM 02
01.The accessorieas are as explainedbelow;

5.2 Q uality of Air

Theair finally delivered to the ward, room or theatre shall be oil free, dustfree anddry asspecified later. (Clause
5.3.5)

5.3 Plant Accessories
Thecomplete plants include afeed air compressor, feed air dryer, filter arrangements, Air Receiverandanoxygen
generator (PSA)

53.1 Feed Air Compressor

Thecompressorsshall be oil lubricated, rotary screwtype suitable for both continuous andfrequent stop/start
operation at a nominal outlet pressure of 1000kPa(10 bar) 1300kPa(13 bar) compesssorsare available on
request. The compressors are air cooled, air end directly driven by a 380 -420V, 3 phase, 50/60Hz TEFC
electric motor coupledto anair blast after -coolerwith auto drains. Multistage oil separatorscapable of limiting
oil carry over to a maximum of 2 ppm are fitted to minimise contamination and maintenance. The
compressorsare provided with intake valvesto enable compressorsto be run unloaded. Atemperature switch
isfitted to giveindication if the temperature after the after -cooler exceeds115C. Apressureswitch isincluded
to provide indication that the compressoris delivering air after it hasbeen called for.

5.3.2 Feed Air Dryer

Dryerto be asCompAir, refrigerant dryers asquality and efficiency isjust asimportant for compressed
air treatment asit isfor compressedair generation. Justlike CompAircompressors.Thedryersto provide
a consistently high performance with optimum efficiency and to be carefully selected depending on
working conditions with continuous dew-point monitoring enabling reliable operation with the lowest
possible pressure lossesand running costs. The dryer to be of F-Seriesas F95HS.

Dryerto be equipped with digital controller featuring dew point level indication, free voltage alarm contact,
maintenance reminder and integral timed drain control. When equipped with the Energy Save feature,
which is optionally available from model FO26S,the dryers will save additional energy at partial load by
cycling the fridge compressor activity while cooling the inlet air usingthe cold reserve stored in the heat
exchangermass.

5.3.3 Filters

Air-inlet filters should be fitted either to the compressorinlet or at a suitable point in any ductwork. The
filters should comply with BSISO5011:2000and be either dry medium filters or grade CApaper element
filters

5.3.3 Vertical Air Receiver
Thevertical air receiver shall be vertically mounted and constructed to BSEN286-1 and is manufactured from
heavygaugefusion weld steel. Thevertical air receiver shall beinternally galvanised, double coat primer and
epoxy coated white RAL9010, fitted with automatic and manual drain valvesand be protected by a pressure
relief valve, fusible plug and include a pressure gauge. The Air receiver to be of capacity 1500litres.
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5.3.4 Vertical Oxygen Receiver

The vertical Oxygen receiver shall be vertically mounted. The vertical oxygen receiver shall be internally

galvanised, double coat primer and epoxy coated white RAL9010, fitted with automatic and manual drain
valves and be protected by a pressure relief valve, fusible plug and include a pressure gauge. The Oxygen
receiver to be of capacity 1000 litres.

5.3.5_Oxygen Generator PSA (Pressure Swing AbsorptioryWorking Principle

CPXPSAOxygenunits separate oxygenfrom compressedair through a unique PressureSwingAdsorption (PSA)
process. The compressed air flows through a filter assembly before the ai r enters the absorber vessels. A
particulate filter removescondensedwater, oil, dirt, scale, etc. from the feed air, andthen, a separate coalescing
filter (mounted on most of the models) removes additional oil and water vapour. The oxygen generator uses,
in its absorbervessels,Zeolites asamolecular sieveto separate compressedair into oxygenandthe other gases.
The unique properties of molecular sieve allow it to attract, or adsorb, nitrogen physically from air under
pressure. Thisallows oxygento exit the a b s o r d&saprodust gas. The processvalvesonthe oxygengenerator
then direct the oxygento the oxygenreceiver for storage until needed by your application. While one absorber
producesoxygen, the other depressurisesto exhaustthe waste gasesit adsorbed(collected) during the oxygen
production cycle. Theentire oxygengenerating processiscompletely regenerative, which makesit both reliable
and virtually maintenance free. The molecular sieve doesnot normally require replacement.

Zeolites are three dimensional microporous crystalline solids with well -defined structures that contain
aluminium, silicon andoxygen. Thezeolite structure attracts andholdsnitrogen particles from the compressed
air whilst allowing the oxygen particles to flow through. When the zeolite is saturated with nitrogen the
zeolite bed is depressurisedand purged with a small amount of the production gas. While the first absorber
bed is depressurisingand purging the secondabsorber bed is pressurisedand the production processstarts in
the second absorber bed.

This process allows for continuous production of up to 95% pure oxygen.

5.3.5 O xygen Monitoring System/Control Panel

The plant to include a calibrated paramagnetic oxygen monitoring system comprising oxygen analyser,
oxygenconcentration indicator, oxygenflow monitor and oxygenconcentration/flow recorder. Connections
for calibration cylinders should also be provided. In the event of the concentration falling below 9424 the
monitoring system should isolate the PSA systemfrom the pipeline distribution system so that the
emergency/reserve manifold operates. Additionally, anindependent monitoring systemshould be provided
to isolate the plant when the concentration falls below 9426

6. DISTRIBUTION PIPEWORKSTEM

6.1 Extent of Pipework

The Specialist contractor shall supply, install, connect up andtest all the pipework andvalvesrequired from
the supply source to the distribution terminals for each gas, air and vacuum.

The pipe sizesand valve positions shall be asgiven on the Contract Drawingsand test procedure asdescribed in
testing and commissioning of medical gasesdocument.

6.2 Spare Pipeline

The Specialist Contractor shall include for one spare pipeline with valves from the supply source to the
following departments (to be determined during project implementation). The pipeline will be usedin the
future for other medical gasesnot considered andthe pipe sizesand valve position will be asdirected by the
project engineer and medical officers.

The pipeline shall be tested asspecified later and left ready in a capped condition for future connection in
the manifold room, the terminal end asto be specified later.
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6.3 Pipe Installation

6.3.1  Fixing

All pipework shall be fixed without any springing or forcing. Aclearance of 150mm¢( 6 éhhpll
be maintained between the pipework and other services. Where pipework crosses other
services a clearance of 25mm ( 1 éinimum shall be maintained.

6.3.2 Gradients

Gradients will be as specified in the contract drawings.

6.3.3 Drainage

Afull way drain lock is to be provided at the bottom of each main vertical run on the air and
vacuum pipework.

Branches on horizontal air pipe work shall be taken from the topside of mains to avoid
pockets of moisture.

6.3.4 Diversion Sets

The useof fittings for the diversion setsshall not be permitted andthe setsshall be formed from along length in
one piece and cold drawn or hot drawn in a neat manner without bucking or thinning.

6.3.5 Routing to avoid Fire Risk Areas

The routes of the pipework shall avoid fire risk areasincluding laundries, boiler houses, generator rooms,
incinerator rooms, storage roomsfor combustible materials (unlessthe pipesare to be cased), lift shaftsand
kitchens.

6.3 .6 Pipework Supports

Pipework shall be supported at not greater than the intervals shown in the table in the next page:

SPACING OF SUPPORTS FOR COPPER PIPES

Nominal Pipe Maximum Maximum
outside diameter Intervals For Intervals For
mm BS 2871 Vertical Runs Horizontal Runs
Part 1 Table X Metres Metres

10 1.2

12 1.2 1

15 1.8 1.2

18 2 1.5

22 2.4 1.8

28 2.4 1.8

35 3 2.4

42 3 2.4

54 3 2.7

76 3.6 3
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Where valves are fitted the pipe shall be supported at both sides of the valve to facilitate valve operation
without valve movement.

Fixing brackets or supports shall be of asuitable non-ferrous material or suitability treated to minimize corrosion
and prevent electronic action.

The specialist contractor shall drill and plug walls and ceilings asrequired to fasten the supports. Where
roof decking is encountered the specialist contractor shall provide cavity fixing devices to fasten the
supports.

6.3.7 Pipework in Floors, Walls, Ceilings

Pipeworkin roomsand corridors shall be concealed either behind ceiling panels, orin walls, ducts or trucking.
Removable covers or panels shall be provided to allow accessto pipework.

Pipework shall not be buried solidly in floors, walls or ceiling except with the approval of the Engineer.
Approval will normally be given only for tail pipesin one piece from Terminal unit to service duct or ceiling
void and for unjointed pipes from control valve to void. The route of the buried pipe should be clearly and
continuously marked by chalk, coloured adhesive tape or otherwise, during construction, to discourage the
driving of nailsinto or near the pipe. Where pipesare to be installed in partition walls the tail pipesof terminal
unit shall be in one piece (without joint) from the terminal unit to the service doctor ceiling void.

Service ducts or voids should have adequate ventilation to prevent gas concentration in the event of a leak.

Where pipes passthrough floors, walls or partitions, copper sleevespipes, one size larger shall be usedand
shall project between 1.5and3mm( 1/ hr@ld / 1 ®aygndfinished surfacesand plates shall befitted. All
joints shall be accessibleand nojoint shall be made sothat i t iGsi&le the pipe sleeve. Where pipework is to
be concealed it shall not be covered over until it hassatisfactory passedall pressuretests.

Pipework in service ducts, or voids or in rooms or in corridors where the pipework is not required to be
concealed shall be surface run.

6.3.8 Special Precautions against Corrosion.

Where pipework is supported by or is liable to come into contact with timber that has been
treated with compoundslikely to cause corrosion of copper, the pipe shall be protected locally
by impermeable materials suchasp.v.c. tape or spacers.

6.3.9 Cleanliness during installation

Great care shall be taken during installation to ensurethat no extraneous materials are allowed to enter the
pipework. Where any section of the pipework is left incomplete during
erection the open end of the pipe shall be sealed immediately with plastic cap.

6.3.10 Bonding and Earthing

Wherever possible, pipeline shall be physically separated form the metal sheathand amour of electric cables
and from metal conduits, trunking and bare earth continuity conductors associatedwith any cables which
operate at low voltage or above.

Where physical separation isimpossible or when pipeline are in metal trunking and bed head units the
pipeline shall be bonded to the I.E.E RegulationsB. 53and D.10
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The above work shall be carried out by specialist contractor.

6.4 Pipework Material and Size

6.4.1 Material

Pipework material for gases, air and vacuum shall be phosphorous deoxidized non-arsenical copper to B.S 1172
6.42 Sizes

Pipework sizes shall be to metric outside diameters in accordance with B.S. 2871, Part 1, Table X.

6.5 Fittings and Joints
6.5.1 Capillary Fittings
All fittings shall besoahitghl Bufpwd G@apistleamyp Wyp&i ng

The fittings shall have integral rings of silver brazing alloy complying with composition to B.S1845(1966) Table
2, Type AG.11Brazing by the end-feed method shall not be permitted.

The fitting shall be non -ferrous and capable of withstanding corrosion and dezincification.

6.5.2 Flux

Because of the high temperatures required for their effective use borax or borax based fluxes shall NOT
be used.

The flux shall be provided by the Fitting Manufacture to suit the work. Fluxes shall be free from greaseand
agentswhich promote corrosion or deposits of chlorides. Careshall be taken to avoid any excessof flux which
might enter the pipe bore and when the joint is cool excessflux shall be washedand wire brushed off. Avisual
inspection of each brazed joint shall be made to confirm that the hardened flux hasnot formed atemporary
seal which holds test pressure.

6.5.3 Fittings

Fittings onmoisture eliminators andtrap setsfor vacuumandcompressedair shall be brasscompetition
type fittings, or flanged fittings asappropriate.

6.54 Valve Joints - Screwed

Joining of valvesto the pipelines shall preferably be made with a capillary joint similar to 5.5.1 but the end
feed method may have to be usedin this case. If however, the valve connection is screwed a capillary to
screwed adaptor shall be usedbut in this casethe joint shall be made by tinning the male thread with soft
solder. Litharge and Glycerine or an approved oxygenluting or scaling compound are also acceptable. See
also 5.7.1.

The screwed joint shall be factory made usingsilver alloy as specified for capillary fittings
and the adaptor screwed up while the 6 t i n nismolterd. This shall be done with valves
dismantled to avoid damageto internal parts andthe samecare shall be taken when making
the capillary to the damagediaphragms, seating e.t.c.
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The parts of the valves shall be maintained in a degreased condition. Screw threads shall tampered either to
B.S. 3643 or BS. 21. Parallel threads shall not be used.

6.6 Degreasing of Pipes andFittings

6.6.1 Extented Protection Labelling

All pipework andfittings for medical Gas,air andvacuumshall be degreasedatthema nu f a c warks,er 6 s
the pipesto be individually fitted with purpose made tightly fitting plastic capsor plugsto protect the

bores before dispatch to site. Pipesshall be delivered in bundlesin protective wrappings and fittings in

sealed polythene bags, no capping required.

The bundles and bagsshall be securely and clearly labelled: -0 De g r evbast eedr iFar lse ah Medical
Gaslnstallations. Donot allow to come into contact with oilorgr eas e 6.

Thespecialist Contractor shall take great care in storing these materials andany materials contaminated while
on site shall be returned to the manufacturer for degreasing, all at the expenseof the Specialist Contractor.

6.6.2 DegreasingProcesses

The pipesshall be degreasedinternally by steam, then dried, shotblasted and blown through with medical quality
bottled air. After a visual inspection each pipe shall be capped individually at both ends.

If steam cleaning is not economical, pipes above 54mm outside diameter may be alternatively cleaned
using an approved solvent such as such as methyl chloride, which will leave no poisonous or explosive
residuesand the fittings shall be dried out, inspected and capped or sealed asspecified in 7.6.1.

While the degreasingprocessis primarily concerned with the bore of pipes care shall be taken to avoid oil
or greaseon the outside, asbeing a possible source for bore contamination to occur from.

Degreasing of valves is dealt with under 6.7.4.

6.7. Valves on Distribution Pipework

The Specialist Contractor Shallsupply andfit valvesat the positions shownonthe Contract Drawingsand any
deviations form these positions shall be agreed in writing by the Engineer.

The height of valvesis to be stated under 0 V a IBw & e(5.8.3.) but in plant or manifold rooms valves may be
arranged differently provided they are easily accessible for emergency or maintenance use.

6.7.1 Valve Materials and Types

All valves shall be of non-ferrous material and of the non-lubricated type, to the following details. If
screwed, threads shall be tampered either to BS.3643or BS.21(see6.5.4.) Parallel threads shall not be
allowed.

a) Medical GasValves

Type d medical ball line valves (lever operated)
Bores & full bores equal to pipe sizes

End Connectionsd separate flanges bored out to provide socket capillary ends for silver brazing Manufacture:
Mediac or equal and approved

b) Compressed Airvalves
Type: asspecified in contract drawings
Bores:asspecified in contract drawings
EndConnections: asper medical gasesvalves
Manufacture: Mediac or equal and approved
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C) Vacuum Valves

Type: Diaphragm type

Bores: as specified in contract drawings
Endconnections: asspecified in contract drawings
Manufacture: Mediac or equal and approved

6.7.2 Direction of Valve Closure

Wheel screw valves shall close in a clockwise direction. Lever Ball Valvesshall havethe direction of
closing indelibly cast or engraved on the wheel by meansof an arrow andthe word d CL OSE 6 .

Lever ball valvesshallhaved6 O N@ O F Eaét or engraved on to showwhen the valve is open or closed.

6 . 7 . 3 Muéntfication

Each valve shall carry the manufacturerds serial nur

Pressure Testing andDegreasing

All valve s shall be pneumatically tested by the manufacturers totwice the working pressure and

afterwards de-greasedfor medical gasservicesusinga suitable method asgiven asat 5.6.2 before

being individually sealedin polythene bags, capping not required.

The valves shall be securely and clearly labelled: -

oDegreased Val ve. For use on Medical Gas installati
greaseo.

6.7.5 Certificates

A certificate shall be supplied by the manufacturer for each  valve or batch stating that pressure tests and
degreasing has been carried out and that any solvents have been completely removed.

6.7.6 Valves for System TestingPurposes

The Specialist Contractor shall Supply and fit at the position(s) shown on the Contract Drawings (s), a
three -valve arrangement to facilitate providing and testing of the installation(s).

The Principle of the method is shownon schedule No.6 and the procedure laid down under Testing
and Commissioning Requirements. The valves shall ke of non-ferrous material, de -greasedand
comply with relevant requirements, aspreviously specified andto be to following details: -

Type: as specified in contract drawings
Bores: as specified in contract drawings
EndConnections: asspecified in contract drawings
The

valvesshall be suitably labelled asdescribed under6.10

5.7.7. Extended, Phased, Modified, Installations

New work during installation shall be physically separated from the existing system and final
joining
up left to the last af ter completing all tests in section 10.
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6.8 Valve Boxes
6.8.1 Location

The Specialist Contractor shall supply andinstall lockable valve boxesfor all the medical
gas, air and vacuum valveslocated outside manifold and plant roomsand not contained
in ducts or cupboards e.t.c.

6.8.2 Purpose

Theboxesshallrender the valvestamper proof andshall haveatransparent breakable
panel to facilitate emergency operation of the valve.

6.8.3 Mounting Height

The valvesshall servefor the both emergency and maintenance purposesand becauseof the
former requirement the box and valve shall be mounted at the centre height of
1.22metres (4 feet) abovefloor level in a position not obstructed in a anyway by
other equipment. Boxesfor the different gasesgroupedtogether may befixed one
above another in which casethe mean height is to be 1.22m.

6.8.4 Mounting Depth

The boxesshall be set into the wall with any projectionbeing kept to a minimum and surface
mounted boxesshall be avoided if at all possible. The Specialist Contractor shall
ascertain from the Architect or Site the nature of the wall into which the boxes will fit.

6.8.5 Standardised Type Boxes

The designof box offered shall be of a standardized pattern throughout the installation andhave
the
following features:

a) Easeof accessfor fitting valve and maintenance

b) Designedsothat the pipework canbefitted easily, either by having a split box
or other suitable means

c) Ventilation to obviate a possible build up of gasin caseof a leak,

d) Non-interchangeable keyssothat a maintained permit d8to dwork system can
be operated e)Keys induplicate

f) Keys and locks with numbers engravedon

0) Breakable transparent panel

h) Non-interchangeability box covers if this could wrongly identify  dcovers to be
hinged on.

i) Boxesshall accommodate one valve only, ganging not permitted.

6.8.6. Box Material

The boxesshall not be of wooden construction but of robust plastic or metallic material and capable of
withstanding hazards from blows, abrasions and fire.
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The finished appearance of the boxes shall be such that they match the décor of the rooms and are not unsightly.

6.9. Valves in Ducts or Cupboards

The valves shown on the contract drawings in ducts or cupboardsare intended for maintenance purpose only
and are not required to be in valve boxes, providing the valves are lockable in the open and closed position.
Suitable locking arrangements and duplicate noninterchangeable keysshall be provided sothat suchvalvescan
be included in any permit to work scheme. (See5.8.5.d.).

Care shall be taken not to install valvesin cupboards or ducts which are poorly ventilated or in cupboards

usedfor other materials which could be affected by leakages. Any pipe runs sosituated shall be drawn to
the attention of the Engineer before proceeding on site.

6.10 Identification of Valves

Anengravedlabel of white 0 T r a f f ar sinyilar endlterial shall be permanently fixed adjacent to eachvalve box
to indicate the service and give the following information:

a) In RedLetter Engraving Required
1. Servicee.g.0 OXY GENO
2. Area Served e.g. OGLWARD
3. Emergency | nst EMERGENCEREAK g . 0l N

PANEIANDCLOSE AL VE O

b) In Black letters:
1. Valve number e.g. OB/ALVE
This number is for maintenance purpose and is to be agreed later on site.
Valves in ducts or cupboards shall be similarly identified except for emergency instructions.
Thetitles of areasservedshall be finally agreedonsite andthe labels shall be installed before the systemsare

tested and commissionedin order to prove their correctness.

6.11 Terminal Units

6.11.1 Extent of Works

The Specialist Contractor shall supply, install and connect to the distribution pipework all the terminal units
required at the positions shown approximately on the Contract Drawings and as listed on the Schedule of
Terminal Units.
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6.11.2 Definition

A terminal unit shall be defined as a single outlet point for a specific gas.

6.11.3 FasciaPlate

Terminal Units for different gasesat one location may be house under a common fascia plate but it shall
not be possibleto mount the fascia plate incorrectly andreverse or alter the identification of the services.
The Units should be mounted on a common back plate to ensure accurate centering of the units and allow
precise fitting of the fascia plate sothat the probes enter freely.

6.11.4 Mounting Order

The Terminal Unit when viewed facing the units shall be mounted in the following order horizontally from left
to right: -

Oxygen, Nitrous Oxide, Nitrous Oxide/Oxygen Mixture, Carbon Dioxide, Compressed Air and Vacuum.

6.11.5 Type

The terminal units shall be of the flush mounted type set into the wall unlessin some areas where the terminal
units shall be of the raised surface mounted type with probe connection made vertically underneath asdirected
by the project engineer.

6.11.6 Mounting Height

The mounting height of the terminal units above floor level shall be as follows: -
a) for Flush Mount <4dé )Untiot sdJeitn.t3rne (o4fd

b) For RaisedSurface Mounted Units 1.6M ( 5 & 6t centre of unit
c) Foro R a Bystémsareas1l . 5 mQ &t centre of unit.

6.11.7 Exact Positioning of Terminal Unit

Theexact position of the terminal units relative to the beds, operating tables,etc. shallbefinally agreedbetween
the Medical Officers and Architect/Engineer, andthe Architect/Engineer shall provide the Specialistcontractor
with suitable drawings.

Dueregard shall be given to ensure that nursing staff can couple up equipment easily, that short routes for

flexible pipesto apparatus can be achieved without obstructing movement of staff or equipment round the
patient andthat accessto the units for maintenance is easywithout disruption to patients or other services.
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6.11.8 Essential Design Features ofUnits

Terminal Units shall be designed to incorporate the following features: -

a. Theability to accept, retain andreleasethe inserted probe by meansof aquick release
mechanism designed for single handed operation.

b. A secondary locking mechanism to prevent accidental ejection of the probe which is
to be finally removed by hand.

c. Two Valves:-

i. Avalve onthe inlet to the unit which canbe closedto isolate the unit only, without
the need to isolate a complete section when maintenance is carried out.  ii. A self
sealing check valve which is opened by the probe and or withdrawal closesbefore
secondary lock engages.

d. Non-swivel type terminal socket to probe connection so that secondary equipment
such as a flow meter is not tilted during use.

e. The terminal socket and check valve shall only accept the correct probe for the
specified 0 g aandnot allow inter -changeability with or partial operation by probes
for any other service.

f. It shall not be possible to interchange the parts of a unit for one gas with those for
a different gas and so enable a probe to be connected to the wrong position.

g. Fasciaplateswhichissuchthat inter -changeability of fasciaplates between the different
gas terminal units is impossible.

h. Thefront face around the terminal socketto be exposedandto carry 0 g amame and
colour identification, unless incorporated as at 5.11.8(7).

i. Identification by shapeincorporated onthe problem is not an essential feature
but if adopted by a manufacturer the following shapesshall be used:-

Srvice Shape
Oxygen Hexagonal
Nitrous Oxide Round
Nitrous Oxide /Oxygen Mixture Round with two opposing flats
Carbon Dioxide Triangular with radiusescorners
Medical Air Round with one flat
Medical Vacuum Square
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6.11.9 Identification Colours and Wording on Units

The following namesand colours shall apply:

Service Colour Wording
Oxygen White Oxygen
Nitrous Oxide French Blue Nitrous Oxide
Nitrous Oxide/Oxygen Mixture French Blue and white quarters N.O+Q (50/50)
Carbon dioxide French Grey Carbon dioxide
Medical Air White and Black quarters Medical Air
Medical Vacuum Prim Rose Vacuum

Thenameandcolour shall be permanent andit shallnot be possibleto transfer either to adifferent terminal.
Painting on of colour or wording is not permissible.
6.11.10 Pressure Loss Across TerminaUnits

Theterminal units shallbe capable of passingthe following flow rates without exceedingthe stated pressure
losses across the terminal units.

Nominal Gauge Maximum Rate Maximum permissible

Pressure  at back of of floor required at loss across terminal
Service Terminal  Unit this pressure unit

Bar p.s.i. Litre/min.at STP Bars p.s.i.
... ______________________________ _______|
Medical Gases 3.93 57 40 0.034 0.5
Nitrous Oxide/ 3.93 57 275 0.55 8
Oxygen Mixture
Medical Air 6.9 100 250 0.34 5
Medical Vacuum Minus 400mm Hg 40 100mm Hg
(360 mmHg absolute)

The figures relate to the performance required of the terminal units.
Theactual designflow rates for purposesof sizingthe installation anddetermining pipeline diameters should
be taken from Section V of HTM 22.

7. SPECIAL FITTINGS FOR OPERATIMEATRES

7.1. Location and Type

The Specialist Contractors shall supply, install and connect to the distribution pipework in the/each
operating Theatre, minor theatre and anaesthesiaroom the special fittings asdescribed in the bill of
guantities. Thesefittings are in additional to the wall mounted terminal units specified earlier.

7.2. Gases to bedispensed
Thef ittings(s) shall supply the following O0gaseso:
All medical gases, compressed air and vacuum.

7.3. Design of fittings

7.3.1. Boom Assembly, Open TypeA

The boom shall be designedto carry flexible pipes connected into standard type flush fitting terminal
units mounted at a height of 1.8M( 5161 &@bove floor level.

7.3.2. Boom Assembly, Enclosed TypeB

The boom shall be designedto carry concealed pipes of nylon connected to the distribution pipework in
asuitable wall unit. Thelength of the boom shall be 3m and the height shall fit in the room height asgiven
later.
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7.3.3. Ceiling Pendant, Multipoint, Type C.

The pendant shall comprise a heavily chromed or stainless steel removable ceiling rose through which
flexible hoses with terminal end connections are suspended.

The connections to the distribution pipework shall be within the ceiling rose spaceand the designshall be such
that all strain is taken off the hose connections

The hose to distribution pipe connections shall not be interchangeable between the different services.

7.3.4. Ceiling Pendant, Single Point, Type D

The Pedantshall comprise a heavily chromed or stainless steel removable ceiling rosethrough which aflexible
hose with terminal end connection is suspended.

The connection to the distribution pipe shall be within the ceiling rose spaceandthe designshall be suchbe that
all strain is taken off the hoseconnection.

7.3.5. Ceiling Columns, Type E, F and G Rigid ofTelescopic

Thefittings shall comprise a ceiling mounted column, either rigid or telescopic pattern; carrying concealed pipes
connected to the distributions shall not be interchangeable between the different services.
The column shall be supported on an overhead track running above the operating table.

7.3.6. Terminal Connections

The terminal connection on all fittings shall only accept standard type probes and shall incorporate all the
necessaryfeatures of the wall mounted terminal units asregards non-inter -changeability, self sealing check valves,
isolating valves, identification, etc.

7.3.7. Valves

Where the design of the terminal connection on the fitting or hosedoesnot include anisolating valve,
this shall be provided elsewhere whether within or nearto the fittings onthe incoming distribution pipe
work, in any easily assessableposition for maintenance purposes.

7.3.8. Special Precautions

The designof all special fittings and hosesshall ensurethat during useand movement of the fitting the pipework
or hose cannot be twisted, kinked, uncoupled at either end, overstrained or otherwise damaged.

7.3.9. Anti-static Precautions

All fittings and hoses shall be of anti -static construction.
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7.3.10. Cleanliness
All fittings shall be designed to present minimum lodgement of dirt,  dust. etc. and be easy to keep clean

. The materials of construction shall have complete freedom from rusting, scaling or deterioration and
may be enamelled finish, stainless steel, or heavily chromed finish.

7.3.11. Order of Arrangement of Terminal Connections

On multi -point fittings the order arrangement of the terminal connections shall be as follows: -

Oxygen, Nitrous Oxide, Nitrous Oxide/ Oxy: Mixture, Carbon Dioxide, Compressed Air and Vacuum. For
pendants and columns the above order clockwise nearest to the hinge.

7.3.12. Headroom Clearance

All fittings shall provide a minimum clearance of 1.8m ( 5151 @Bove floor level and ontelescopic fittings when
in the retracted position.

7.3.13. Dimensions of Fittings

The terminal outlet connecti ons

of fittings
pedant hoses and columns.

s-Ba)l abovebé&él morel ehe

The depth of fittings and pendant hoselength shall suit the height of the room(s) which is/are asfollows: - Room

No.
Room Name Floor to _ceiling height
éeéééeéé¢e é éé éééé é é é é .
éeééeéeéeéeéééé
éeééeéeééée é éé éééé é é é é .
éééeéeéééééé

The height of all the rooms is 3m.These dimensions shall be verified on site by the specialist Contractor.

7.3.14. Structural Requirements for fittings

Thespecialist contractor shall state in histender the requirements for structural strength of walls or ceilingsto
which the special fittings are to be fastened.

7.3.15. Positioning of Special Fittings

The exact positioning of special fittings shall be agreed between the Medical Officers and Architect, andthe
Architect shall provide layout drawings for the Specialist Contractor.

7.3.16 Electrical Services in Fittings

Thefitting shall carry electrical serviceswhich shallbein solid drawn rust-proof conduit separate from the
medical service pipes.

Theelectrical fittings shallbe arrangedin aneat mannerto fit in with the medical terminal outlets andshall afford
easy access for coupling upequipment.
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Anyassociated switching need not be of spark-proof type. The electric supply to the fitting will be 240
volts, 50Hzof electricity supply and the fittings shall be wired up by the Specialist Contractor from a
suitable distribution point supplied by others.

7.4 | DENTIFICATION OHPELINES

7.4.1 Permanent Identification

The Specialist Contract shall carry out identification of the installations(s) by colour codingin accordancewith
Data SheetEE10.11/12 and B.S. 1710 (1971).

The identification shall comprise:-

a) Colour handing applied at valves, junctions; either side of walls, floors and at intervals of about
2m (6 feet) on short runs up to 4m (13 feet) on long straight runs.

b) The name of the service printed on the colour hand in a contrasting colour.

c) An arrow at each colour band showing direction of flow.

Letters to be a minimum of 6mm (1 6) high.
Self-adhesive plastic labels or tapes of approved manufacture may be used as an alternative to painting.
Where valves are in avalve boxesandidentified byo T r a f f labely, toudr handingis not required.

7.4.2 Temporary identification

During installation of piping, individual pipes, valves junctions and ends shall be identified as the work
progresses. Thisidentification shall be at intervals similar to final identification requirements and may be made
with removable labels. Thesetemporary identification labels must be subsequently replaced by the permanent
ones at an appropriate stage.

7.5.0 Warning and Alarm Systems

7.5.1 Extent of Works

The specialist Contractor shall supply, install and commission the following warning and Alarm  systems
comprising a combination of flashing lights and audible alarms, for the appropriate services.

7.5.2 Master and Slave indicating Units

AMasterindicating Units shall be installed in control room to monitor all the servicesin one combined unit.

The Master Unit shall relay to slave Units installed in the nurse stations

7.5.3 Electrical Power

The systemsshall work on low voltage D.C. current stepped down from a 250-volt single phasesupply via a
double earth screenedtransformer. The power pack may be incorporated in the Master Unit.

E34



7.6 Essential Features of Flashing LightUnits

The Master Unit and Slave Units shall be of similar construction and embody the following features: -

1. Onthe MasterUnit, solid state flasher unit to operate the lamps throughout the system.
2. OnMasterand slave Units, translucent coloured panelsfor eachservice engravedwith the
0 f a ucbnditions.
3. Two under-run low voltage white lamps in parallel behind each panel.
4, A green panel to indicate that the unit is operational.
5. A Standardized size and type of lamp throughout the system.
6. Lampssuitable for rapid on/off flashing operation with long life (LEDtype).
7. Lamptest button oneachunit to test all lampsonthe unit simultaneously.
8. Audible alarms as indicated in Schedule No. 4
9. Onthe Master Unit, AKeyoperated muting switch :-
a) Makeflashing lights steady on Master Unit
and Slave Units
b) Mute Audible alarms on Master Unit only.
10. Oneeach SlaveUnit, a key operated muting switch to mute audible alarms.
11. The muting switches to deal with only one alarm signal at a time and to re  -set
automatically.
12. Onthe Master Unit a SystemAlarm Circuit run from a dry battery to indicate: -
a) Failure of flasher unit.
b) Failure to low voltage supply.

Thesefaults to be indicated by a coloured orange engraved panel with steady twin lights and audible alarm
with key operated muting switch and automatic re-set.

A test button shall be provided to simul ate

7.7 Working of Master and Slave Unitsd0 F | a s Systemg 6

The units shall indicate the condition of all the monitored servicessimultaneously andfor each service more than
one panel may be indicating at a time asoutlined in ScheduleNo. 4.

The audible alarm oneachunit shall be commonto all the servicesand be arranged to re-set automatically

after being muted, or if muting is not carried out, after the fault is rectified.

7.8 Arrangement of Panels on Units

The order in which the services shall be arranged on the Master and SlaveUnits shall be that adopted
for terminal unit: - When facing the panels, the service shall be in the following order reading left
to right: -

Oxygen, Nitrous Oxide, Nitrous Oxide/Oxygen Mixture, Carbon Diaxide, Compressed Air and Vacuum

7.9 Engraving of Fascia Panels ofUnits

The fascia panels of the Units shall be engraved with the name of the service, either at the top or bottom of
each column of translucent panels.

The function of the various press buttons and switches shall also be engraved on the fascia

panels. All engraving shall be picked out in contrasting indelible colour.
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7.10 Monitoring Equipment

The Specialist Contractor shallinclude for supply andfixing all necessarysensingDevices, Operating switches
and Relayson the plant for the initiation of the Warningand Alarmssignals. The Sensingdevices, etc. onthe
Liguid OxygenPlant and Standby manifold shall be supplied and installed by the Specialist OxygenSupplier.
Absolute reliability andlong life of contracts in relay units shall be asessential feature of the equipment.

Therelaysshallbe energized under normal operating conditions andthe alarm contactsshallo b r eumde® f aul t 6
conditions.

Thealarm terminal block shallberemote from the electrically isolated from all other terminals andenergizedfrom

a separate source.

The monitored unit alarm contacts shall be rated at 240volts 3Amp, 50 Hzand the alarm system contacts at

50 volts, 0.5 Amp, D.C.

Onao F | a s $ystemghé alarm circuit conductors to the slave units shall be suitable sothat whenthe green,
white and orange panelson every slave unit are illuminated simultaneously, the pressurelossdoesnot exceed
5%o0f the rated operating voltage.

7.11 Setting of Sensing Devices

The sensingdevicesshall be set sothat the conditions are indicated assoonasthe following limits are reached: -
Conditions on Schedule

Manual manifolds

1. When duty bank falls to approximately: -
€) 10200f full capacity on oxygen systems

(b) 8%o0f full capacity on N.0/0;systems
(c) 6%of full capacity on N.0 systems

Automatic Manifold

2. When duty bank becomesd e x h a u ant ehahgde-over to reserve bank made.

3. When with one bank empty, duty bank falls to approximately: - (a) 102/%0f full capacity
on oxygen systems
(b) 8%of full capacity on N,0/0 ;systems
(© 6%o0f full capacity on N ,0systems

Liguid Oxygen Installations

4. When changeover to standby manifold made.
5. When one standby bank becomesexhausted and changeoverto reserve bank made.
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Medical Compressed Air Plant

6. Wheno s t a rcahprgssorcuts in to back up 0 d u tcgmpressor.

7. When changeover to standby air manifold made (denoting fault on compressors or air
temperature too high).

8. Whendew point of air from dryers is rising above 0°C (32°F) at 7.3 bar (105 p.s.i.) gauge.

Medical Vacuum Plant

9. Wheno st a n\htuyndpump cuts in to backup 6 d u tvacéum pump.
All PMG &V Plant Installations

10. When either one or both pumps fail to operate
11. When pressure in distribution pipe work falls to: -
a. 10%abelow normal on medical gaslines
b. 15% below normal on air and vacuumlines

7.12  Hectrical Wiring

The interconnecting wiring shall be carried out by others but the specialist Contractor shall supply all necessary
wiring diagrams, in duplicate, within3 weeks of being awarded the contract.

The electrical power will be supplied up to alocal isolator by others. The specialist contractor will do
the wiring from the local isolator to the equipment.
7.13 Hospital Information System
a) Hospital Information system should be microprocessor based medical device polling network. It shall
continuously scanall connected medical devicesin the hospital and display the topology and clone images
of end devices on a central PC.
b) Shouldsupport Master Alarm, Area Alarm, Manifolds, Medical CompressedAir system, Medical Vacuum
System. Any alarm condition shall be displayed on PCasthey occur.
¢) Basic systemshould consist of the following: -
i. One network interface card in each device
ii. One computer of reputed make. The computer shall be a Pentium 4 Duo core with 1024mb RAM,
160GB hard disk, 3.2GHZ processor, DVD writer, Fully Multimedia with Windows XP Professional
operating system and MSOffice
iii. Onecomputer card and HISSoftware.
iv. Computer should be accessible to Hospital LAN network. System should be able to accommodate
max of 256 devices. Eachdevice should be connected in series.
d) User should have ability to input information in to PC in order to customize display for particular
application.
7.14  Testing and Commissioning
Testing and commissioningthe complete installation in accordance with commissioningmanual No. 15 &

0 me d iGasadand SuctionS 'y s t epubbsbed by HMSQevised edition. The specialist contractor shall

satisfy himself that the installation isin all respectsfit for useand conforms to the specifications before

inviting the commissioning Engineerto witness the commissioningtests. He shall do this by carrying out

any pressure, flow rate and anti-confusion tests necessaryfor that purpose.
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