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INTEGRITY PACT
1 General:

wheess, My spteskn Doi. GM, DD

representing the Bhutan Power Corporational_,ir’nited, Royal Government of Bhutan,
hereinafter  referred  to as the “Employer” on one  part, and

: (Name of Bidder or
his/her  authorized  representative, with power of aftorney) representing
M/s (Name of Firm) as
the other part hereby execute this agreement as follows:

This agreement should be a part of the tender document, which shall be signed by both the
parties at the time of purchase of bidding documents and submitted along with the tender
documents. This IP is applicable only to “ Small” scale works, goods and services, the
threshold of which will be announced by the government from time to time. The signing of
the IP shall not apply to framework contracting such as annual office supplies, etc.

2 Objectives:

Whereas, the Employer and the Bidder agree to enter into this agreement, hereinafter referred
to as IP, to avoid all forms of corruption or deceptive practice by following a system that is
fair, transparent and free from any influence/unprejudiced dealings in the bidding process!
and contract administration?, with a view to:-

2.1 Enabling the Employer to obtain the desired contract at a reasonable and competitive
price in conformity to the defined specifications of the works, goods or services; and

2.2 Enabling bidders to abstain from bribing or any corrupt practice in order to secure the
contract by providing assurance to them that their competitors will also refrain from
bribing and other corrupt practices

3. Scope
The validity of this IP shall cover the bidding process and contract administration
period.

4. Commitments of the Employer:

The Employer Commits itself to the following:-

4.1 The Employer hereby undertakes that no official of the Employer, connected directly
or indirectly with the contract, will demand, take a promise for or accept, directly or
through intermediaries, any bribe, consideration, gift, reward, favour or any material
or immaterial benefit or any other advantage from the Bidder, either for themselves or
for any person, organization or third party related to the contract in exchange for an
advantage in the bidding process and contract administration.

! Bidding process, for the purpose of this 1P, shall mean the procedures covering tendering prg
bid preparation, bid submission, bid processing, and bid evaluation.

2 Contract Administration, for the purpose of this IP, shall mean contract award, contract im
authorized sub-contracting and contract handing/taking over.
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4.2

4.3

4.4

5.1
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6.1

6.2

The Employer further confirms that its officials has not favored any prospective
Bidder in any form that could afford an undue advantage to that particular Bidder in
the bidding process and contract administration and will treat all Bidders alike.

Officials of the Employer, who may have observed or noticed or have reasonable
suspicion shall report to the head of the employing agency or an appropriate
government office any violation or attempted violation of clauses 4.1 and 4.2.

Following report on violation of clauses 4.1 and 4.2 by official(s), through any source,
necessary disciplinary proceedings, or any other action as deemed fit, including
criminal proceedings shall be initiated by the Employer and such a person shall be
debarred from further dealings related to the bidding process and contract
administration.

Commitments of Bidders:

The Bidder commits himself/herself to take all measures necessary to prevent corrupt
practices, unfair means and illegal activities during any stage of the bidding process
and contract administration in order to secure the contract or in furtherance to secure
it and in particular commits himself/herself to the following:-

The Bidder shall not offer, directly or through intermediaries, any bribe, gift,
consideration, reward, favor, any material or immaterial benefit or other advantage,
commission, fees, brokerage or inducement to any official of the Employer, connected
directly or indirectly with the bidding process and contract administration, or to any
person, organization or third party related to the contract in exchange for any
advantage in the bidding process and contract administration.

The Bidder shall not collude with other parties interested in the contract to manipulate
in whatsoever form or manner, the bidding process and contract administration.

If the Bidder(s) have observed or noticed or have reasonable suspicion that the
provisions of the IP have been violated by the procuring agency or other Bidders, the
Bidder shall report such violations to the head of the procuring agency.

Sanctions for Violation:

The breach of any of the aforesaid provisions shall result in administrative charges or
penal actions as per the relevant rules and laws.

The breach of the IP or commission of any offence (forgery, providing false
information, mis-representation, providing false/fake documents, bid rigging, bid
steering or coercion) by the Bidder, or any one employed by him, or acting on his/her
behalf (whether with or without the knowledge of the Bidder), shall be dealt with as
per the terms and conditions of the contract and other provisions of the relevant laws
including De-barment Rules.

The breach of the IP or commission of any offence by the official
agency shall be dealt with as per rules and laws of the land in vogue
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7. Monitoring and Administration:

7.1 The respective procuring agency shall be responsible for administration and
monitoring of the IP as per the relevant laws.

7.2 The Bidder shall have the right to appeal as per the arbitration mechanism contained
in the relevant rules.

We, hereby declare that we have read and understood the clauses of this agreement and shall
abide by it.

The parties hereby sign this Integrity Pact at ' on

Affix
Legal
- _ Stamp ‘
SO EHYIAN B /7
EMPLOYER | E@f BIDDER/REPRESENTATIVE

co: HEOID0O 42 CID:

Witness: Y//_ﬁ/_’ Witness:
Name: Kﬂ% M—ﬁ] YU OE{M © Name:

CID: A\\5104Q 27 6,6 CID:
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INVITATION FOR BIDS

Date: May 24, 2021

Tender No.:  BPC/DS/DCIDY/Gyalsung/01

1.

BPC invites sealed bids from the below mentioned Class categories of Bhutanese National
with W4 (Power and telecommunications) valid License and registered with the
Construction Development Board for construction of electricity distribution infrastructure

 works under the following packages.

Package Bid Security Contractor's

SI. No Dzongkhags Name Amount (Nu.) Classification
1 Bondeyma, Mongar A 58,486.00 Small
2 Pemathang, S/Jongkhar B 69,024.00 Small

Interested eligible Bidders may obtain further information from and inspect the bidding
documents at the office of :

General Manager,

Distribution Construction Department,
Bhutan Power Corporation Limited,
Chubachu: Thimphu.

Telephone No. +975-2-335931 Ext 846
Mobile No. +975 17756471

A complete set of bidding documents may be purchased by interested Bidder upon
submission of an appropriate written application to the address above and upon payment of
a non-refundable fee of Nu. 1,000.00 (Ngultrum one thousand only) together with copies of
valid trade license, CDB’s registration certificate and tax clearance certificate. The sale of
bidding documents will be from May 24, 2021 to June 23, 2021 (Till 17:00 Hours).

Requires that Bidders, as a condition to admission to eligibility, execute and attach to their
Bids an Integrity Pact statement in the form provided in the instruction to Bidder.

Bids must be delivered to the above office at or before 13:00 hours on June 24, 2021 and
must be accompanied by a Bid Security amount mentioned against individual package
above in Bhutanese Ngultrum (Nu.).

Bids will be opened in the presence of Bidder or Bidder(s)’ representatives who choose to
attend at 14:30 hours on June 24, 2021 at the Conference Hall of Bhutan Power
Corporation Limited, Yarden Lam, Chubachu, Thimphu, Bhutan.

BPC will not be responsible for any expenses incurred by Bidders in col tidn

-
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preparation or delivery of bids.

The prospective Bidders could view the bidding documents in the purchaser’s website
www.bpc.bt. Bidding documents can be also downloaded from the Purchaser’s website but
should register with the Purchaser on or before the closing of Bid Sale Date (Before 17:00
hours on June 23, 2021) after paying registration fee of Nu. 200.00 (Ngultrum two
hundred) only.

The registration shall be done through written application together with valid trade license,
CDB’s registration certificate and tax clearance certificate. The Bidders should bind the
downloaded and printed binding document properly. Bidder’s qualification criteria are
stipulated in the Instructions to Bidders of the bidding documents.
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SECTIONII

INSTRUCTION TO BIDDERS

General

1.

Scope of Bid -

Bhutan Power Corporation Limited (BPC) (hereafter referred to as “the Employer™)
wishes to receive sealed Bids for Labour Contract of Electrical Works in Mongar &
Samdrup Jongkhar Dzongkhags. The scope of works include construction, erection,
testing, commissioning of MV lines including loading, transportation, delivery of all
materials and equipment to sites, storage, tree felling, clearance of ROW, etc. (hereinafter
referred to as “Works™). The works are classified under the following packages.

S1#

Package Name of works

A Construction of 33 kV line with ACSR, conductor (DOG) and shield wire
on Telescopic pole to Gyalsung Project, Bondeyma, Mongar.

B Construction of 33 kV line with ACSR, conductor (DOG) and shield wire
on Telescopic pole to Gyalsung Project, Pemathang, Samdrup Jongkhar.

1.2

1.3

2.1

2.2

2.3

“Bidders may submit bids for one, any combination, or all of the packages”,

depending on own capabilities, as explained in Sub-Clause 30.6 of Instruction to
Bidders.

The successful Bidder will be expected to complete the works within the stipulated
time from the date of commencement of works as indicated in Article III, Clause
No.11 of Conditions of Contract.

Eligible Bidders

This Invitation for Bids is open to Small Class Bhutanese registered Contractors with
W4 (Power and telecommunications) valid Trade License and Construction
Development Board registration.

Bidders shall provide such evidence of their eligibility satisfactory to the Employer,
as the Employer shall reasonably request.

A Bidder shall not have a conflict of interest. All Bidders found to have conflict of
interest shall be disqualified. Bidders may be considered to have a conflict of interest
with one or more parties in this bidding process, if: e

(a) they have a relationship with each other, directly or through thir ézifgiés
them in a position to have access to information about or inﬂq@'hée“oh
-

v,
[
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3.1

3.2

3.3

another Bidder, or influence the decisions of the Employer regarding this bidding
process; or

(b) Bidder or any of its affiliates participated as a consultant in the preparation of the
design or technical specifications of the Works that are the subject of the Bid or in
any other way provided consulting services in any aspect of the preparatory stages
leading up to the issue of these bidding documents; or

(c) Bidder lends, or temporarily seconds its personnel to firms or organizations which
are engaged in consulting services for the preparation related to procurement for
or implementation of the project, if the personal would be involved in any
capacity on the same project.

Cost of Bidding and Site Visit

The Bidder shall bear all costs associated with the preparation and delivery of its Bid,
and the Employer will in no case be responsible or liable for those costs.

The Bidders, at their own responsibility and risk, is advised to visit and examine the Site
and obtain all information that may be necessary for preparing the bid and entering into a
Contract for performance of the Works. The costs of visiting the Site shall be at the
bidder's own expense and at his own risk. The Project Manager, Gyalsung Project
Office in respective Dzongkhags will facilitate the site visit to the interested bidders.
The Bidder shall make appointment for field visit and the contact person(s) for the
visits shall be as below.

St Pl No. of Date Contact Contact
ace Days From To Person no.
Mr. Sonam
May 24 June 20 .
1 hB/IO;d?;ma’ 5 ;3’2 o ”;;2 | Tshering, | 17456917
g PM, GPO
Ms. Karma
Pemathang May 24, June 20, .
Chheki, PM 1
2 | §/Jongkhar > 2021 2021 épl’o - 17151124

The Bidders and any of their personnel or agents will be granted permission by the
Employer to enter upon its premises and land for the purpose of such inspection, but
only upon the condition that the Bidders, their personnel and agents, will release and
indemnify the Employer and its personnel and agents from and against all liability in
respect thereof and will be responsible for death or personal injury, loss-of'Gr-damage
to property and any other loss, damage, costs and expenses incurred as a refult of the
inspection. S A
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5.1
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Pre-bid Meeting

Not Applicable.

The Bidding Documents
Bidding Documents

The bidding procedures and contract terms are prescribed in the bidding documents.
In addition to the Invitation for Bids, the bidding documents include:

Integrity Pact

Instructions to Bidders;

Conditions of Contract;

Technical Specifications and Drawings;

Price Schedules and Sample Bill of Quantities;
Bid Form; and

Sample Forms

Bid Security Form
Contract Form
Performance Security Form
Bank Guarantee for Advance Payment
Form of Information for Establishment of Bidder’s Eligibility
Form of Information for Establishment of Bidder’s Qualification
Confirmation of Litigation History
Any amendments.

The Bidders are expected to examine the bidding documents, including all
instructions, forms, terms and specifications. Failure to furnish all information
required by bidding documents or submission of a Bid not substantially responsive to
the bidding documents in every respect will result in the rejection of the Bid.

Clarification of Bidding Documents

Prospective Bidders requiring any further information or clarification of the bidding
documents may notify the Employer in writing at the Employer’s mailing address
indicated under Clause 20 2. The Employer will respond in writing to any request for

f'"
-

explanation to the query will be sent in wrltmg to ail prosp;:ctwe Bl
purchased the bidding documents. .






7.1

7.2

7.3

8.1

9.1

10

10.1
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Amendments of Bidding Documents

At any time prior to the deadline for submission of Bids, the Employer may, for any
reason, whether at its own initiative or in response to a clarification requested by
prospective Bidder, modify the bidding documents by issuing addendum.

The amendment shall be part of the bidding documents, pursuant to Sub-Clause 5.1,
and it will be notified in writing or by fax to all prospective Bidders who have
received the bidding documents, and will be binding on them.

In order to afford prospective Bidders reasonable time in which to take the
amendment into account in preparing their Bids, the Employer may, at its discretion,
extend the dead line for the submission of Bids.

Preparation of Bids.

Language of Bid

The Bids prepared by the Bidder, and all correspondence and documents relating to
the Bid exchanged by the Bidders and the Employer, shall be written in the English
language.

Documents Comprising the Bid

The Bid prepared by the Bidders shall comprise of the following components:

(a) Bid Form and Price Schedule completed in accordance with Clause 10, 11, 12;

(b) Documentary evidence establishing, in accordance with Clause 13, that the Bidder
is eligible to bid.

(¢) Documentary evidence establishing in accordance with Clause 14, that the Bidder
is qualified to perform the Contract if it’s Bid is accepted;

(d) Bid security furnished in accordance with Clause 16.

(e) Written power-of-attorney authorizing the signature by Bidders in accordance
with Clause 19.2.

Bid Form T

The Bidder shall complete an original and (two) copies of th?’/B:d F
iy
appropriate Price Schedules furnished in the bidding documents.: -

t o







Bid forms not duly filled and signed and sealed appropriately shall be treated as non-
responsive and the Bid shall be rejected.

11 Bid Prices

11.1

11.2

11.3

11.4

11.5

11.6

11.7

12 Bid Currencies
12.1 Rates shall be quoted in Ngultrum.

13 Documents Establishing Eligibility of the Bidder.

The Bidder shall have the option to quote all the packages or one package. The
bid will be evaluate package wise and awarded package wise.

However, BPC reserves the right to award only one package to the successful
bidder.

The Bidder shall complete the appropriate Price Schedules included herein,
stating the unit prices, total price per item and the total amount. Prices quoted
shall follow strictly the format provided herein.

Unless stated otherwise in the bidding documents, the Contract shall be for the

whole package, based on the schedule of unit rates and prices submitted by the
Bidder.

The Bidder shall fill in rates and prices for all items of the works described in the
Bill of Quantities. Items against which no rate or price is entered by the Bidder
will not be paid for by the Employer when executed and shall be deemed covered
by the other rates and prices in the Bill of Quantities.

All duties, taxes and other levies payable by the Contractor under the Contract, or
any other cause, as of the date seven days (7) days prior to the deadline for
submission of Bids shall be included in the rates and prices and the total bid price
submitted by the Bidder.

Rates quoted by the Bidder shall remain fixed and valid until completion of the
Contract performance and will not be subject to variation on any account. A Bid
submitted with price adjustment condition will be treated as non-responsive
and will be rejected.

Conditional tenders shall be rejected without any further explanation.

Y :._l._.. ;_ S

13.1 The Bidder shall furnish, as part of its Bid, certification establishing the Bidder’s

eligibility to bid pursuant to Clause 2.
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13.2

133

13.4

14.

14.1

14.2

15

15.1

16

16.1

The Bidder is a registered qualified for W4 Contractors. If in case, the license and the
CDB registration certificate have expired during the bid submission, the Bidder shall
submit letters from competent authorities validating the documents,

The Bidder does not anticipate change in ownership during the proposed period of
work (if such a change is anticipated, the scope and effect thereof shall be defined).

The Bidder shall submit proposals of work method and schedule, in sufficient detail to
demonstrate the competency of the Bidder’s proposals to meet the completion
schedule referred to in Sub-Clause 1.3 above.

Documents Establishing the Bidder’s Qualifications to Perform the Contract

The technical qualification of the Bidder to perform the required works is the most
important criteria and each Bidder shall submit the duly filled Form No.6 in Section
VII. A minimum of one site supervisor with electrical Diploma/RTI/VTI/NC2 with
qualification certificate shall be submitted with the Bid. The supervisor shall be
proposed as the Accident Prevention Officer or separate personnel who have
sufficient experience shall be submitted. Form No.6 must be accompanied with the
qualification certificate.

The Bidder shall provide in Form No.6 in Section VII, a list of tools and equipment
related to the works including vehicles to show that the Bidder has enough tools and

equipment to execute the work immediately.

Documents Establishing the Goods®> and Services Conformity to the Bidding
Documents

Not applicable.
Bid security

The Bidder shall furnish, as part of its Bid, a bid security in the amount as given
below.

SIL
No

Package Bid Security Contractor's
Amount

Name (Nu.) Classification

Place

Bondeyma, Mongar A 58,486.00 Small |-

Pemathang, Samdrup Jongkhar B 69,024.00 Smalt” " #] -

/7
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16.2

16.3

16.4

16.5

16.6

17.

17.1

Inctrmirtinne ta Ridderc

The bid security shall be denominated in the currency of the Bid. It shall be valid for
thirty days (30) beyond the validity of the Bid (i.e. October 22, 2021) and shall be in
one of the following forms acceptable to the Employer:

(a) Cash Warrant/Bank Draft/Bank Guarantee issued by a reputable bank in Bhutan
acceptable to the Employer in the form provided in the bidding documents or
another form subject to prior approval of the Employer.

(b) The Bank Guarantee shall be drawn in favour of Director, Finance & Accounts
Services, Bhutan Power Corporation Limited, Thimphu, Bhutan.

(c) Cash, personal cheque, etc., will not be accepted as a bid security and the Bid will
be treated as non-responsive and will be rejected.

Any Bid not secured in accordance with Sub-Clause 16.1 and 16.2 above will be
treated as non-responsive and will be rejected.

The unsuccessful Bidder’s bid security will be discharged/returned as promptly as
possible upon award of Contract to the successful Bidder, but in any event not later

than thirty (30) days after the expiration of the period of bid validity.

The successful Bidder’s bid security will be discharged/returned upon furnishing the
performance security and the Bidder’s executing the Contract.

The bid security may be forfeited:

(a) if the Bidder withdraws its Bid during the period of the bid validity specified by
the Bidder on the Bid Form; or

(b) if the Bidder does not accept the correction of its bid prices; or

(¢) in the case of a successful Bidder, if the Bidder fails to comply with the specified
time limit to

(1) sign the Contract; or
(i1) furnish the performance security.
Period of Validity of Bids

-

Bids shall remain valid for a period of 90 days (i.e. September 22, 2021) from the
date of opening of Bids. ,/ T "







17.2

18

18.1

19

19.1

19.2

19.3

20.

20.1

20.2
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Notwithstanding Sub-Clause 17.1 above, the Employer may solicit Bidder’s consent
to an extension of the period of bid validity. The request and the responses thereto
shall be made in writing or by fax. If the Bidder agrees to the extension request, the
validity of the bid security provided under Clause 16 shall also be suitably extended.
A Bidder may refuse the request without forfeiting its bid security. A Bidder agreeing
to the request will not be required or permitted to modify its Bid, but will be required
to extend the validity of its bid security for the period of the extension, and in
compliance with Clause 16 in all respects.

Alternative Bids
Not applicable.
Format and Signing of Bid

The Original Bid Form and accompanying documents (as specified in Clause 10),
clearly marked “Original Bid”, plus “Two (2) copies” must be received by the
Employer at the date, time and place specified pursuant to Clause 20 and 21, In the
event of any discrepancy between the original and the copies, the original will govern.

The original and the copies of the Bid shall be typed or written in indelible ink and
shall be signed by the Bidder or a person or persons duly authorized to sign on behalf
of the Bidder. Such authorization shall be by a written Power of Attorney
accompanying the Bid. If the Bid is not accompanied by the written Power of
Attorney, the Bid will be treated as non-responsive and will be rejected. All pages of
the Bid, except for un-amended printed literature, shall be initialed by the person or
persons signing the Bid. The name and position held by each person signing must be
typed or printed below the signature.

The Bid shall contain no interlineations, erasures or overwriting except as necessary to
correct errors made by the Bidder, in which case such corrections shall be initialed by
the person or persons signing the Bid.

Submission of Bids
Sealing and Marking of Bids
The Bidder shall seal the original and each copy of the Bid in an inner and an outer

envelope, duly marking the envelopes as “Original” and “Copy”. The outer
envelope shall be marked “Confidential”. P ony Rt

-,

The inner and outer envelopes shall:

T
n

(a) be addressed to the Employer at the following address: ) ;
'\,\\\ \-L;- \‘_ J’a /

-






General Manager,

Distribution Construction Department,
Bhutan Power Corporation Limited,
Yarden Lam, Chubachu: Thimphu
Telephone No. +975-2-335931 Ext 846;
Mobile No. +975 17756471

(b) bear the following identification:
Bid Reference No. BPC/DS/DCD/Gyalsung/01

DO NOT OPEN BEFORE 14:30 hours on June 24, 2021

In addition to the identification required in Sub-Clause 20.2, the inner envelope
indicate the name and address of the Bidder to enable the Bid to be returned unopened
in case it is declared “Late” pursuant to Clause 23.

20.3  If the outer envelope is not scaled and marked as required by Sub-Clause 20.1 and
20.2, the Employer will assume no responsibility for the Bid misplacement or
premature opening.

21 Deadline for Submission of Bids

21.1  The onginal Bid, together with the required copies, must be received by the Employer
at the address specified in Sub-Clause 20.2 no later than 13:00 hours on June 24,
2021.

21.2  The Employer may, at its discretion, extend the deadline for the submission of Bids
by 1ssuing an addendum in accordance with Clause 7, in which case all rights and
obligations of the Employer and the Bidders previously subject to the deadline will
thereafter be subject to the deadline as extended.

21.3 Bidders or their authorized representatives only, shall be allowed to attend the bid
opening. Procuring Agency shall ensure and include in the bid document that the
bidder’s representative attending the bid opening shall have an Authorization Letter
from the bidder, without which the representative shall not be permitted to attend the
bid opening. Each Bidder will be allowed only one representative to attend the Bid
opening.

22.  One Bid per Bidder e . )
22.1  Each Bidder shall submit only one Bid individually and no Joint Yenture/Co ortlum \
is acceptable. A Bidder who submits or participates in more than one Bi :

i

disqualified. 3 N L
\ S
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23.

23.1

24,

24.1

242

24.3

24.4

24.5

23.

25.1

25.2

25.3
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Late Bids

Any Bid received by the Employer after the deadline for submission of Bids
prescribed by the Employer, pursuant to Clause 21, will be declared “Late” and
rejected and returned unopened to the Bidder.

Modification and Withdrawal of Bids

The Bidder may modify or withdraw its Bid after the Bid’s submission, provided that
written notice of the modification or withdrawal is received by the Employer prior to
the deadline prescribed for submission of Bids.

The Bidder’s modification or withdrawal notice shall be prepared, sealed, marked and
delivered in accordance with provisions of Clause 20, with the outer and inner
envelopes additionally marked “MODIFICATION” or “WITHDRAWAL”, as
appropriate. A withdrawal notice may also be sent by fax but must be followed by
signed confirmation copy.

No Bid may be modified by the Bidder after the deadline for submission of Bids.

Withdrawal of a Bid during the interval between the deadline for submission of Bids
and the expiration of the period of bid validity specified in the Form of Bids may
result in the forfeiture of the Bid Security pursuant to Clause 16.

Bids requested to be withdrawn in accordance with Clause 24.1 shall be returned
unopened to the Bidders.

Bid Opening and Evaluation
Opening of Bids by Employer

The Employer will open Bids, including modifications made pursuant to Clause 24, in
the presence of Bidder or Bidder(s)’ representatives who choose to attend at 14:30
hours on June 24, 2021 in the Conference Hall of Bhutan Power Corporation
Limited, Yarden Lam, Chubachu, Thimphu. The Bidder or Bidder(s)’
representatives who are present shall sign a register evidencing their attendance.

Envelopes marked “WITHDRAWAL” shall be opened and read out first. Bids for
which an acceptable notice of withdrawal has been submitted pursuant to Clause 24
shall not be opened, but returned to the Bidder. el

VAR

The Bidders® names, prices of Bids, all discounts offered, modiﬂca‘f!ions;hnd Bi

withdrawals, and the presence or absence of the requisite bid security, %;riii }§u¢h oth







details as the Employer, at its discretion, may consider appropriate will be announced
and recorded at the time of opening. Any Bid Price, or discount which is not read out
and recorded at Bid opening will not be taken into account in Bid evaluation. No Bid
shall be rejected at bid opening except for late Bids, in accordance with Clause 23.1.

26 Process to be Confidential

26.1 Information relating to the examination, clarification, evaluation and comparison of
Bids and recommendations for the award of a Contract shall not be disclosed to
Bidders or any other persons not officially concerned with such process. Any effort by
a Bidder to influence the Employer’s processing of Bids or award decision may result
in the rejection of the Bidder’s Bid.

27. Clarification of Bids

27.1 To assist in the examination, evaluation and comparison of Bids, the Employer may,
at its discretion, ask the Bidder for a clarification of its Bid. All requests for
clarification and the responses shall be in writing, and no change in the price or
substance of the Bid shall be sought, offered or permitted except as required to
confirm the correction of arithmetic errors discovered by the Employer in the
evaluation of the Bids in accordance with Clause 28.4.

28. Preliminary Examination of Bids

28.1 The Employer will examine the Bids to determine whether they are complete, whether
any computational errors have been made, whether required sureties have been
furnished, whether the documents have been properly signed, and whether the Bids
are generally in order.

28.2  Prior to the detailed evaluation, pursuant to Clause 30, the Employer will determine
the substantial responsiveness of each Bid to the bidding documents. A substantially
responsive Bid is one which conforms to all the terms and conditions of the bidding
documents without material deviation or reservation. A material deviation,
reservation, or omission is one;

(i) which affects in any substantial way the scope, quality, completion schedule
or performance of the Works;

(ii)  which limits in any substantial way, inconsistent with the provision of the
bidding documents, the Employer’s rights or the Bidder’s obligations under
the Contract; or T

(iif)  Whose rectification would affect unfairly the competitive position- of pfher .
Bidders presenting substantially responsive Bids.
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28.3

28.4

28.5

29,

29.1

30.

30.1

30.2

303

Instructions to Bidders

A Bid determined as not substantially responsive will be rejected by the Employer
and may not subsequently be made responsive by the Bidder by correction of the non-
conformity.

Arithmetical errors will be rectified on the following bases;

(1) If there is a discrepancy between the unit price and the total price per item that
is obtained by multiplying the unit price and the quantity, the unit price shall
‘prevail and the total price per item will be corrected.

(ii)  If there is a discrepancy between the Total Amount and the sum of the total
price per item, the sum of the total price per item shall prevail and the Total
Amount will be corrected.

The amount stated in the Form of Bid will be adjusted by the Employer in accordance
with the above procedure for the corrections of errors and, shall be considered as
binding upon the Bidder. If the Bidder does not accept the corrected amount to Bid,
its Bid will be rejected, and the bid security will be forfeited.

Conversion to Ngultrum
The Bid Price shall be in Ngultrum.
Evaluation and Comparison of Bids

The Employer will evaluate and compare only the Bids determined to be substantially
responsive in accordance with Clause 28.

In evaluating the Bids, the Employer will determine for each Bid the evaluated bid
price by adjusting the bid price as follows:

(a) making any correction for errors pursuant to Clause 28;
(b) applying any discounts offered by the Bidder for the award;

The Employer reserves the right to accept or reject any variation, deviation or
alternative offer. Variation, deviation, alternative offers and other factors which are in
excess of the requirements of the bidding documents or otherwise result in the accrual
of unsolicited benefits to the Employer shall not be taken into account in_bid
evaluation. i |







30.4 The estimated effect of the price adjustment provision of the Condition of Contract,
applied over the period of execution of the Contract, shall not be taken into account in
bid evaluation.

30.5 When the prices in the particular bid appear abnormally low (below 10% of the
Analyzed Market Value) or the bid appears seriously unbalanced as determined, the
Employer shall seek written explanations from the bidder submitting the low or
seriously unbalanced bid and shall request the bidder an analysis of rates of the
relevant items. Based on the bidder’s written explanation, decision shall be taken to
reject/accept the abnormally low or seriously unbalanced bids.

When the prices in the particular bid appear abnormally high (above 10% of the
Analyzed Market Value), the Employer shall seek written explanations from the
bidder submitting the high bid and shall request the bidder an analysis of rates of the
relevant items. Based on the bidder’s written explanation, decision shall be taken to
reject/accept the abnormally high bids.

30.6  The Bid evaluations will be carried out package-wise.
31 Contacting the Employer

31.1  Subject to Clause 26, no Bidder shall contact the Employer on any matter relating to
its Bid, from the time of bid opening to the time of the Contract is awarded.

31.2  Any effort by a Bidder to influence the Employer in the Employer’s decisions in
respect of bid evaluation, bid comparison or Contract award will result in the rejection
of the Bidder’s Bid.

32 Employer’s Right to Accept Any Bid and to reject any or All Bids

32.1 The Employer reserves the right to accept or reject any Bid and to annul the bidding
process and reject all Bids at any time prior to award of Contract, without thereby
incurring any liability to the affected Bidder or Bidders or any obligation to inform
the affected Bidder or Bidders of the grounds for the Employer’s action.

F. Award of Contract
33 Award

'33.1 The Employer will determine to its satisfaction whether the Bidder selected as having

the lowest evaluated responsive Bid is qualified to satisfactorily perform the Contjact. -
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334

34

34.1

35

35.1

35.2

353

36

36.1
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Bidder’s qualifications submitted by the Bidder, pursuant to Clause 14, as well as
such other information as the Employer deems necessary and appropriate.

An affirmative determination will be a prerequisite for award of the Contract to the
Bidder. A negative determination will result in rejection of the Bidder’s Bid.

The Employer will award the contract to the lowest evaluated responsive bidder. In
the event that the lowest evaluated bidder fails to conclude the contract, the employer
may then call the successive lower responsive bidders for negotiations to conclude a
contract with the approval of the Competent Authority.

In the event of a single Bidder being lowest in both the package, the employer, at the
time of award, at its sole discretion shall award both the package or it may award only
one package.

Employer’s Right to Vary Quantities at Time of Award

The Employer reserves the right at the time of award of Contract to increase or
decrease by up to twenty percent (20%) of the contract value, without any change is
rate or other terms and conditions.

Notification of Award

Prior to the expiration of the period of bid validity prescribed by the Employer, the
Employer will notify the successful Bidder in writing by registered letter or by fax
that its Bid has been accepted. This letter (hereinafter and in the Conditions of
Contract called the “Letter of Acceptance”) shall name the sum which the Employer
will pay the Contractor in consideration of the execution and completion of the Works
by the Contractor as prescribed by the Contract (hereinafter and in the Conditions of
Contract called the “Contract Price”).

The notification of award will constitute the formation of a Contract, until the
Contract has been affected pursuant to Clause 36.

Upon the furnishing by the successful Bidder of Performance Security or upon
signing of the Contract Agreement, whichever is earlier, the Employer shall notify the
other Bidders of the results of the bidding and shall publish a notification of award on
the Employer’s website.

Signing of Contract JUN—

Contract form provided in the blddmg documents, mcorporatlng aIl agre
between the parties.







36.2

37

37.1

37.2

38

38.1
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The successful Bidder shall be invited for Contract signing at the venue and date
specified in the Letter of Acceptance.

Performance Security

Within ten (10) days of the receipt of the notification of award from the Employer, the
successful Bidder shall furnish the Performance Security in an amount of ten percent
(10%) of the Contract Price, in accordance with the Conditions of Contract, in the
Performance Security Form provided in the bidding documents or another forms
acceptable to the Employer.

Failure of the successful Bidder to comply with the requirements of Clause 36 or 37.1
above shall constitute sufficient grounds for the annulment of the award and forfeiture
of the bid security.

Corrupt or Fraudulent Practices

The BPC requires that bidders observe the highest standard of ethics during execution
of contracts. In pursuance of this policy, the BPC:

(a) defines the terms set forth below as follows:

(i) “corrupt practice” means behavior on the part of officials in the public or private
sectors by which they improperly and unlawfully enrich themselves and/or those
close to them, or induce others to do so, by misusing the position in which they
are placed, and it includes the offering, giving, receiving, or soliciting of anything
of value to influence the action of any such official in the procurement processes
or in contract execution; and

(if) “fraudulent practice” means a misrepresentation of facts in order to influence a
procurement process or the execution of a Contract to the detriment of the BPC,
and includes collusive practice among Bidders (prior to or after bid submission or
in Contract execution) designed to establish by bid prices at artificial non-
competitive levels and to deprive the BPC of the benefits of free and open
competition;

(i) “coercive practice” means impairing or harming, or threatening to
impair or harm, directly or indirectly, any party or the property of the
party to influence improperly the actions of a party;

(i1) *Collusive practice” means an arrangement between two or more partjes
designed to achieve an improper purpose, including
improperly the actions of another party. e
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(v) “ Obstructive practice is

(1) deliberately destroying, falsifying, altering or concealing of evidence
material to the investigation of making false statements to
investigators in order to materially impede any investigation into
allegations of corrupt, fraudulent, coercive or collusion practice;
and/or threatening, harassing or intimidating any party to prevent it
from disclosing its knowledge of matters relevant to the investigation
or pursuing the investigation; or

(ii) acts intended to materially impede the exercise of the inspection and
audit rights of the Employer or organization or person appointed by
the Employer and/or relevant RGoB agency.

(b) will reject a proposal for award if it determines that the bidder recommended
for award has, directly or through an agent, engaged in corrupt, fraudulent,
collusive, or coercive practices in competing for the contract; and

Will declare a firm ineligible, either indefinitely or for a stated period of time,

to be awarded a contract if at any time determines that the firm has engaged in
corrupt or fraudulent practices in competing for, or in executing.

39 Labour

39.1 The Bidder shall commit that no child labour shall be engaged in any form.
The deployment of labours for the project is confined to the Bhutanese labourers
“By the Bhutanese, for the Bhutanese” and no non-national labours should be
engaged for the works.

40 Equal Pay
41.1 The men and women shall be paid equal for work of equal value.
41 Contractor Information Network (CiNet)

41.1  The performance of the Contractor shall be assessed as pér the guidelines (average
performance scoring form) contained in the CINET available in CDB website.

41.2  The average performance scoring (APS) form is provided in the Section VII (Sample
Forms) of the bidding document. The Bidder may initial all pages of Average
Performance Scoring (APS) form agreeing to the applicability of APS for;_n.,_,. .
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ARTICLE I

SECTION 111

CONDITIONS OF CONTRACT

GENERAL PROVISIONS

A. Definitions

The following words shall be construed in accordance with the meanings assigned to
them, except when a different meaning is clearly intended:

(a)

(b)

(c)

@

(e)

H

(2)

(h)

Contract - The signed Agreement entered into between the Employer and the
Contractor and is deemed to include the following:

1) Invitation for Bids;

2) Instructions to Bidders;

3) Letter of Acceptance;

4) Conditions of Contract;

5) Technical Specifications and Drawings;

6) Price Schedules and Sample Bill of Quantities;

7) Bid Form;

8) Schedule of Supplementary Information; and

9) Such further documents as may be expressly incorporated in the Letter
of Acceptance.

Employer - The party who employs the Contractor to carry out the works or
his duly authorized representative who can act on his behalf in supervising the
implementation of the Contract.

Engineer - Same as Employer.

Contractor - The party (a person or corporate body) who is employed by the
Employer to carry out the works.

Parties - Refer to both Employer and Contractor.
Works - What the Employer requires the Contractor to do under the Contract,
which may involve the use of labour, process technology, equipment,

materials and suppliers.

Plant - Means machinery, apparatus, or instrument intended to form part of
the works.

Specifications - Means the specifications of the works included in the
Contract and any modification or addition made or approved by the Employer.

Contract Price - means the sum stated in the Letter of Acceptéilc‘e.

. N L .
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() Priced Bill of Quantities - The quantities of works to be done together with
their corresponding unit prices. Includes also the kind of labour to be
employed and their day/hour rates.

(k)  Drawings - Include drawings, calculation, samples, patterns, models, manuals
and other technical information provided by the Employer to the Contractor
under the Contract for the execution of the Works.

()] Unit Rate - The price for a given measurement of Works or materials or
labour used in the Works.

(m)  Sub-Contractor - Is a person or corporate body who has a Contract with the
Contractor to carry out a part of the Work under the Contract.

(n) Commencement Date - The date indicated in the Notice to Proceed as the
date for commencement of Work.

(o) Completion Date - Is the date stated in the Taking-Over Certificate that the
Works were substantially completed on this date in accordance with the
Contract as per Clause No. 11 under Article I1I of condition of contract.

(p) Taking-Over Certificate - Is the certificate issued by the Employer in
accordance with the provisions of the Clause SOunder Article V of condition
of contract, when the whole of the Works was completed.

(q)  Variation Order - An order issued by the Employer which involves changing
any aspect of the Works.

(r) Defect - Any part of the Works not executed and completed in accordance
with the provisions of the Contract.

(s) Site - Means the places provided by the Employer where the Works are to be
executed and any other places as may be specifically designated in the
Contract as forming part of the site.
B. Language and Enforcement of Contract
The Contract is executed in English language. Enforcement of the Contract will be in

~accordance with Bhutan laws and any dispute not settled by arbitration shall be
brought to a Bhutan court having jurisdiction thereof.

C. Amendments
The Contract shall be amended only by written agreement between the Parties, except in such

cases where the Employer may, under the provisions of the Contract, issue wrilten,
instructions which shall be accepted by the Contractor AT

D. Settlement of Dlsputes
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settlement. If negotiations fail, the matter will be settled by arbitration, whereby each
of the parties will be entitled to appoint one arbitrator, and a third one to be appointed
by mutual agreement to the parties. If either the Employer or Contractor fzils to
appoint a representative or if both of them cannot agree on the appointment of a third
member within 30 days from the date of agreement to refer the matter for arbitration,
then the case will be referred to the concerned Dzongkhag Court for adjudication.

ARTICLE 11 EMPLOYER’S AND CONTRACTOR’S OBLIGATIONS

Conditions of Contract Page3.0f 19 77 |

Employer’s General Obligations

Payment of the Contract Price

The Employer shall pay the Contractor the Contract Price in Bhutanese Ngultrum as
stipulated in the Contract. Payment(s) shall be made in accordance with the terms of
payment and it is the Employer’s obligation to ensure that funds are released on time
and are made available as needed. The Employer must also ensure that issuance of
certifications, authorizations, or pre-audit procedures are not unnecessarily delayed
and that no undue inconvenience is suffered by the Contractor in obtaining payments.

Measures for Commencement of Works

The Employer shall take all the steps necessary to enable the Contractor to commence
work in accordance with the commencement date. These include giving the
Contractor possession of the site of work and access thereto, acquisition of right-of-
way if needed, provision of data on hydrological and sub-surface conditions, drawings
and specifications, supply of equipment, materials or supplies if to be provided by the
Employer, and appointment of the Employer’s representative who will act as the
Engineer on behalf of the Employer.

Approvals, Authorizations

The Employer shall not unnecessarily withhold or delay giving any approval,
authorization, instructions or notices as may be required by him under the provisions
of the Contract. Any issue, problem, or matter submitted to him for consideration or
decision must be addressed promptly and decisively.

. Contractor’s General Obligations

Execution of the Works

The Contractor shall execute and complete the Works and remedy any defects therein
to the satisfaction of the Employer in accordance with the provisions of the Contract.
He shall provide all the technical expertise, labour, materials, machinery and
equipment, plant and temporary facilities necessary for the execution and completion
of the Works in accordance with the drawings, specifications, and mstructlons
provided by the Employer under the terms of the Contract. -

The Contractor shall, with due care and diligence, design (to therexte'nt: provid
by the Contract), execute and complete the Works and remedy any defects theryfi

-

-






accordance with the provisions of the Contract. The Contractor shall provide all
superintendence, labour, materials, Plant, Contractor’s Equipments and all other
things, whether of a temporary or permanent nature, required in and for such design,
execution, completion and remedying of any defects, so far as the necessity for
providing the same is specified in or is reasonably to be inferred from the Contract.

The Contractor shall give prompt notice to the Engineer, with a copy to the Employer,
of any error, omission, fault or other defect in the design of or executing the work.

5. Early Warning

The Contractor shall warn the Employer at the earliest opportunity of specific likely
future events or circumstances which may adversely affect the quality of the works,
increase the Contract Price or delay the Intended Completion Date. The Employer
may require the Contractor to provide an estimate of the expected effect of the future
event or circumstance on the Contract Price and Intended Completion Date. The
estimate shall be provided by the Contractor as soon as reasonably possible.

The Contractor shall cooperate with the Employer in making and considering
proposals for how the effect of such an event or circumstance can be avoided or
reduced by anyone involved in the Works and in carrying out any resulting instruction
of the Employer.

6. Performance Security

On issuance of the Letter of Acceptance, the Contractor shall submit a performance
security in favour of the Employer in the amount equivalent to Ten percent (10%) of
the Contract Price to guarantee the faithful compliance of the Contractor’s
obligations under the Contract at the time of signing of the Contract Agreement. The
Contractor shall provide such security in the form of a Bank Guarantee or irrevocable
letter of credit acceptable to the Employer, issued by a bank in Bhutan. The
performance security shall be valid until the date of issue of the Taking-Over
Certificate. The cost of complying with the requirements of this clause shall be borne
by the Contractor.

7. Compliance with Laws, Rules and Regulations '

The Contractor shall, in the execution of the works, comply with all existing
applicable laws, rules and regulations, and shall obtain the necessary permits, pay the
required fees and taxes, and indemnify the Employer against any claim or liability
arising from the violation of any law, rule or regulation.

8. Representation against Material Favours

The Contractor declares that it has not given, nor promised to give; any money, gift or
material favour or consideration to any government official, Employee or. any other
Bidder to secure the Contract and that contrary action shall be sufﬁment groung for
revocation of cancellation of the Contract. S

.
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9. Taxation

The prices bid by the Contractor shall include all customs duties, import duties,
business taxes, income and other taxes that may be levied in accordance to the laws
and regulations. Nothing in the Contract shall relieve the Contractor from his
responsibility to pay any tax that may be levied by the Government.

ARTICLE III CONDITIONS FOR EXECUTION OF THE WORKS
10. Commencement Date

The Employer shall issue a Notice to Proceed, which will be the basis for
commencement of work by the Contractor. The Contractor should start work not later
than the date indicated in the Notice to Proceed. For justifiable reasons, the Employer
and Contractor may subsequently agree on another commencement date.

11.  Time for Completion

The Employer shall issue notice to proceed, which shall be the basis for
commencement of work by the Contractor. The Contractor should start work not later
than the date indicated in the notice to proceed. The Contractor shall begin the Works
on the start date and shall perform and complete the Works in accordance with the
program submitted by him, as updated with the approval of the Employer, by the
intended completion date as below:

Duration (in
SI.No. Dzongkhags Package Name month)
1 Bondeyma, Mongar A 9 Months
Pemathang, S/Jongkhar B 11 Months
12. Extension of Time for Completion

An extension of the time for completion may be allowed by the Employer for the
following reasons:

(a) additional work has to be done,

(b) adverse climate conditions or other natural calamities have caused work
stoppages,

{c) delay or impediment on the part of the Employer, and

(d) there are unusual circumstances that have occurred which are not directly
attributable to the Contractor,

(e) the delay caused by force majeure, including but not limited to war, tiot, civil
insurrection, strike or *lockout by persons other than the contraftor’s

Conditions of Contract P;a‘ge_ 5 of ]9,'_ /






13,

14.

15.

16.

. L
Conditions of Contract Paéq‘ﬁ of-19

freight embargoes, such delay may be excused and the period of such delay
may be added to the time of performance of obligation delayed.

The Contractor must give notice of any event causing a delay within twenty one (21)
days of such occurrence and the Employer must within reasonable time decide on the
extended date for completion. The Contractor shall extend the period of validity of the
Performance Security accordingly.

Sub-Contracting of the Work

The Contractor shall not sub-contract the work or any part of the work under any
circumstances. Sub-contracting of works shall lead to termination of the Contract and
will lead to the forfeiture of performance security deposit.

Work Program

The Contractor shall prepare the Work Program for the execution of the works, if
advisable, with the use of spread sheet or any other networks or equivalent. One
original and two copies of such diagram must be provided to the Employer not later
than twenty one (21) days after the commencement date. The work must cover all the
activities for which the Contractor is responsible and must ensure that the resource
required for the execution of each activity are or will be available and taken into
account in setting activity duration.

Transportation of Materials

Materials required for the execution of the Contract are to be transported to the work
sites for all packages by the Contractor at his own arrangements from the locations as
indicated below. For details, the Bidder may contact the persons indicated under
Clause 3.3 of Instructions to Bidders of the bidding documents.

SLNo. Dzongkhags Package Name Store location
1 . | Mongar A RSD - P/ling,
RSD - Gelephu,
2 S/Jongkhar B RSD-S/Jongkhar,

The Contractor shall transport the materials to the work sites in such a manner that
materials required at the earliest will be first transported.

Insurance
The Contractor shall obtain the following insurance coverage in such forms and
amount as may be considered sufficient for the risk or liability insured against, and

must be in force until the Taking-Over Certificate of the works is issued:

(a) for the works (including plants and materials incorporated therem) -a
Contractor’s equipment against loss or damage; A
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(b) against liability for accidental death or injury of any person, or loss or damage
to any property arising out of the performance under the Contract. The loss or
damage of any material arising out of the performance under the Contract shall
be made good;

(c) against liability arising from accident suffered by the Contractor’s workers
while performing their work in accordance with Government rules and
regulations; and

(d)  the Contractor shall avail full road accident insurance of goods during
transportation from stores to work sites. The insurance policy should protect
the goods during the vehicle accident viz. vehicle off road, head on collision,
etc.

The Contractor shall assume full responsibility for the care and protection of the
works, materials and plants from the commencement date to the date of acceptance of
the whole of the Works, or of any section thereof incase of partial completion. Any
loss or damage of the works occurring during this period shall be from the
Contractor’s account. However, if the loss or damage is caused by Force Majeure,
including war, civil insurrection, fires, floods, epidemics and earthquakes, the cost of
restitution therefore may be considered as an addition to the Contract Price to the
extent that it is not recoverable from the proceeds of any insurance coverage.

Contractor’s Superintendence

The Contractor shall provide all necessary superintendence during the execution of
the Works and as long thereafter as the Engineer may consider necessary for the
proper fulfilling of the Contractor’s obligations under the Contract. The Contractor, or
a competent authorized representative approved of by the Engineer, which approval
may at any time be withdrawn, shall give his whole time to the superintendence of the
Works. Such authorized representative shall receive, on behalf of the Contractor,
instructions from the Engineer. If approval of the representative is withdrawn by the
Engineer, the Contractor shall, as soon as is practicable, having regard to the
requirement of replacing him as hereinafter mentioned, after receiving notice of such
withdrawal, remove the representative from the Works and shall not hereafter employ
him again on the Works in any capacity and shall replace him by another
representative approved by the Engineer.

Engineer at Liberty to Object

The Engineer shall be at liberty to object to and require the Contractor to remove
forthwith from the Works any person provided by the Contractor who, in the opinion
of the Engineer, misconducts himself, or is incompetent or negligent in the proper
performance of his duties, or whose presence on Site is otherwise considered by the
Engineer to be undesirable, and such person shall not be again allowed upon the
Works without the consent of the Engineer. Any person so removed from the Works
shall be replaced as soon as possible. :

S
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Setting Out

The Contractor shall be responsible for setting out the works and for ensuring the
correctness of the positions, levels, dimensions and alignment of the works. The route
alignment, identification of locations for the construction of substations and pole
fixing will be conducted by the Contractor in the presence of the representative
Engineer from the Employer. All the above settings have to be approved by the Site
Engineer of the Employer prior to the commencement of works. All the
measurements will be taken by the Site Engineer only for the works approved by the
Employer. At any time during the execution of the works, the Contractor shall correct
any error at his own expense when required to do so by the Employer. Boreholes,
exploratory excavations or soil testing may be done if instructed by the Employer. In
case, costs of boreholes or explanatory excavations or soil testing are not included in
the Contract Price, the cost shall be borne by the Employer.

Safety of Operations and Protection of Environment

The Contractor shall assume full responsibility and comply with all applicable safety
regulations for the adequacy and safety of site operations and methods of
construction, and he shall adopt measures to prevent injuries to persons or damage to
properties or utilities. He shall hold the Employer harmless for any liability for loss or
damage resulting from his failures to take the necessary precautions. He shall avoid
undue interference with private business, public travel, or with the work of other
contractors. He shall take steps to protect the environment and to minimize noise,
pollution or other undesirable effects from his method of operation.

The Contractor shall, throughout the execution and completion of the Works and the
remedying of any defects therein:

(a) have full regard for the safety of all persons entitled to by upon the Site and
keep the Sites (so far as the same is under his control) in an orderly state
appropriate to the avoidance of danger to such persons;

(b) provide and maintain at his own cost all lights, guards, fencing, warning signs
and watching, when and where necessary or required by the Engineer or by
any duly constituted authority, for the protection of the works or for the safety
and convenience of the public or other; and

() take all reasonable steps to protect the environment on and off the Site and to
avoid damage or nuisance to persons or to property of the public or other
resulting from pollution, noise or other causes arising as a consequence of his
method of operation.

Provision of Competent Personnel

The Contractor shall provide adequate qualified technical personnel to supervise the -
Works and such skilled and semi-skilled labour as necessary to complete the Worky

within the time specified. He shall, subject to the approval of the Employer, appoint
competent authorized representative who will act on his behalf in: receivi
instructions from the Employer and in supervising the execution of the works. =,

i
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Conditions of Contract

Compliance with Standards

The Contractor shall ensure that the quality of the materials, plants and workmanship
meet all standards as specified in the Contract. Whenever a specific standard is
mentioned in the specifications, it is intended only as a reference and equivalent or
superior standards are equally acceptable subject to prior approval of the Employer.
The execution procedure should be strictly adhered as specified in Section-IV,
Technical Specification.

Responsibility to Rectify Loss or Damage

If any loss or damage happens to the Works, or any part thereof, materials or Plant for
incorporation therein, during the period for which the Contractor is responsible for the
care thereof, from any cause whatsoever, the Contractor shall, at his own cost, rectify
such loss or damage so that the Permanent Works conform in every respect with the
provisions of the Contract to the satisfaction of the Employer. The Contractor shall
also be liable for any loss or damage to the Works occasioned by him in the course of
any operations carrted out by him for the purpose of complying with his obligations.

Examination of Work

The Employer shall have the right to conduct whatever tests or inspections it may
consider necessary to determine whether or not the work is being executed in
accordance with the provisions of the Contract. Such right may include testing of
samples of materials used in the works, examination of the quality of the
workmanship and conformity of the works to drawings and specifications.

The Contractor shall provide such facilities, apparatus and instruments, sample of
materials, manpower and other forms of assistance that are needed in conducting the
tests or inspections. Tests may be done in the workshops or at the site of operations
and the date and time for carrying them out should be agreed upon between the
Employer and the Contractor.

If the Employer determines, after inspections, that materials used or the work done are
defective in any respects, he may reject the said materials or Works and demand that
the Contractor rectifies the defects by replacing the materials or by re-executing the
works. If the Contractor fails within a reasonable period of time to such action as
instructed by the Employer, the Employer shall have the right to employ other persons
to carry out the same and the cost shall be borne by the Contractor.

Monitoring of Work Progress

At such time as will be agreed upon between the Employer and the Contractor, a
periodic review meeting of the progress made will be undertaken. Based on the actual
progress achieved, if necessary, an up-date of the work program for the execution of
the remajning works will be prepared by the Contractor taking into account the gffect .
of variations and additional works to be undertaken. Failure to subrit:an upflated
work Program will entitle the Employer to withhold payment of the.next amouf} due -
as progress payment. '
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If delay is being encountered in the execution of the Works as determined against the
approved Work program, the Employer and the Contractor shall, after examining the
causes of the delay, agree on appropriate measures to be taken in order to make up the
delay and to avoid further work slippages.

The Employer’s acceptance of any revised Work Program shall not relieve the
Contractor of his obligations under the Contract.

Variation Orders

The Employer may, at any time during the progress of the Works, make variations in
the form, quality or quantity of the works. Such variations may consist of the
following:

(a) Increase or decrease in the quantity of work to be done as indicated in the
Contract;

(b)  Omission or insertion of any item of work;

(c) Change in the level, lines, positions and dimensions of e-lny part of the works;
(d) Change in the character, quality, or kind of any work;

(e) Additional work of any kind; and

(H Change in the sequence or timing of construction activities,

The Employer can order a variation by issuing a written instruction to the Contractor.
A variation made shall not, in any way, vitiate or invalidate the Contract.

All variations, except under item (a) above, shall be valued at the rate and prices set
out in the Contract (“Bill of Quantities”). If the Contract does not contain any rate(s)
applicable to the variations, suitable rates or prices will be agreed upon between the
Employer and the Contractor. In the event of disagreement between the parties, the
Employer shall fix the rates as may consider fair and appropriate and shall notify the
contractor.

The Contractor shall not make any such variation without an instruction of the
Engineer.

For variations under item (a) increase or decrease in the quantities of work, variations
shall be valued at the rates and prices set out in the Contract, if the variation in
quantity is within the limit of (20%) for each item of work. If the final quantity of the
work executed varies from the quantity in the Bill of Quantities of the Contract for
that item by more than 20%, and the value of this variation exceeds one percent (1%)
of the original Contract Prices stated in the Letter of Acceptance, the excess quantity
over the limit shall be paid to the Contractor at a suitable rate or price agreed up
between the Employer and the Contractor. In the event of disagreement bétWeen
parties, the Employer shall fix the rates and prices as may be considered fair
-
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appropriate and shall notify the Contractor. If the value of this variation is less than
one percent (1%) of the original Contract Price, the excess quantity shall be paid to
the Contractor at the unit rate or price set out in the Contract. The value of all
variations shall be taken into account in determining the final Contract Price.

Note:

It may however, be noted that even in the event of any variation beyond this limit,
payments shall be made strictly based on the actual volume of work executed and at
the same rate or price set out in the Contract.

Instructions for Variations

The Contractor shall not make any such variation without an instruction of the
Engineer. Provided that no instruction shall be required for increase or decrease in the
quantity of any work where such increase or decrease is not the result of an
instruction given under this Clause, but is the result of the quantities exceeding or
being less than those stated in the Bill of Quantity.

Measurement of works

-The quantities set out in the Bill of Quantities should be considered as estimates and

may not necessarily be the actual and correct quantities of work to be performed
under the Contract,

The Contractor shall be responsible for the measurements of Works and the
preparation of its bills. The measurement of works shall be carried out jointly by the
Employer’s representative and the Contractor. The Employer’s Representative shall
record the measurements in the measurement book in accordance with the Financial
Manual. The record entered in the measurement book shall be signed by the
Employer’s representative and countersigned by the Contractor. The works shall be
measured net except otherwise provided for in the specifications.

No part of the Works shall be covered up or put out of view without the approval of
the Employer’s representatives and the Contractor afford full opportunity for the
Employer’s representative to examine and measure any such part of the works which
is about to be covered up or out of view. The Contractor shall give due notice
examination and measurement. The Employer’s representative shall, without
unnecessary delay, arrange for examining and measuring such part of the works,
unless he considers it unnecessary and advises the Contractor accordingly.

Guarantee of Works after Completion Date

The Contractor guarantees that the work performed, and the materials and equipment
furnished shall be free from defects, that they comply with the prescribed
specification and that they passed the required performance tests. This guarantee shall
be for a period of twelve (12) months after the Completion of the whole Works
known as defects liability period and within that period, the Contractor commits itsglf
to repair or replace, promptly and without charge, any work, equipment and maten Is
or part thereof which fail to meet the aforementioned guarantee.
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Upon the issue of any Taking-Over Certificate, the Contractor shall clear away and
remove from that part of the Site to which such taking-over Certificate relates all
Contractor’s Equipment, surplus material, rubbish and Temporary Works of every
kind, and leave such part of the Site and Works clean and in a workmanlike condition
to the satisfaction of the Engineer. Provided that the Contractor shall be entitled to
retain on Site, until the end of the Defects Liability Period, such materials,
Contractor’s Equipment and Temporary Works as are required by him for the purpose
of fulfilling his obligations during the Defects Liability Period.

Indemnity for Infringement of Property Rights

The Contractor shall indemnify the Employer for any claim, cost or liability on
account of any infringement of any patent, trademark, trade name or any protected
right in respect of equipment, materials or plants used in the Works except where such
infringement results from compliance with the design or specifications provided by
the Employer.

Storage of Plant and Materials

The Contractor shall provide adequate and safe facilities for storing Plant and
materials that will be used in the execution of the works. They must be neatly piled
and compactly stored in the places that provide clear access to the site and without
causing any inconvenience or create any danger to the public.

Excavated materials, wreckage and waste products, shall be disposed off quickly so as
not to cause unnecessary obstruction or create sanitation/environmental problems.

The loading of materials to their trucks will also be arranged by the Contractor and
will comply with the instruction issued by the Stores Officer of the Employer.

If there is any balance materials left after the completion of the works which is
supplied by the Employer under the Contract, the Contractor will hand over the same
to the respective Electricity Services Division, as indicated by the Employer. The
Contractor should meet all associated cost to this effect and the Employer shall not be
responsible for any cost involved.

If the Contractor fails to return the balance materials in full set of each item, the

Contractor shall pay Employer’s purchasing cost of the items plus 50% on the

purchasing cost to the Employer. Final bills shall be released only after return of
all balance materials.

Any excess materials returned by the Contractor will not be taken by the Employer
and paid for. And, if the Contractor is not able to return the balance materials
within fifteen (15) days after physical completion of the works successfully, the
Employer shall collect the balance materials at the cost and risk of the Contractor
before releasing the final payment to the Contractor. However, the balance
materials collected by the Employer in incomplete set shall be construed as lost-gr
unreturned whereby ifs associated cost shall be deducted from any money payafjle
to the Contractor. e
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Facilities for Other Contractors

The Contractor shall, upon the instructions of the Employer, provide other
Contractors and workmen employed by the Employer, reasonable opportunity for
carrying out the works and if required, to make available the use of roads, equipment
and labour subject to additional compensation as may be determined by the Employer.

Unforeseen Obstacles

If during the execution of the works, the Contractor encounters physical obstructions
or adverse geological or hydrological conditions on the site that could not have been
reasonably foreseen, he shall give notice to the Employer, and both the Contractor and
the Employer will determine:

(a) to what extent and extension of time will be necessary, and

(b) the amount of additional costs which have been incurred by reason of such
abstractions or conditions and how, and by whom the cost will be born.

Discoveries

Anything of historical or other interest or of significant value discovered on the site
shall be the property of the Employer. The Contractor shall notify the Employer of
such discoveries and carry out in accordance with the instructions of the Employer for
dealing with such discoveries.

Outbreak of Hostilities

If during the period when the Contract is in force, which may before or during the
execution of the works, there is an outbreak of hostilities between the armed opposite
forces, which may impede or render impossible the commencement, continuance or
completion of works, then the parties shall agree between themselves as to what steps
will be taken under the circumstances, including a deferment or temporary suspension
of the works or even termination of the Contract. However, the Contractor shall, until
the decision has been reached, endeavour to start or complete the execution of the
works 1o the best to his ability in close consultation with the Employer.

In case of termination by reason of outbreak of hostilities, the Employer shall pay the
Contractor whatever amounts are due for Work already performed and for such other
expenditures which the Contractor has incurred in accordance with the provisions of
the Contract.

Suspension of work

‘The Employer may suspend the execution of the Works or any part thereof and the

Contractor shall, during such suspension, protect the Works against loss or damage
due to adverse external conditions. If the suspension is not due to default or breach, of
Contract on the part to the Contractor, an extension of time for the completiofi| of
works will be allowed, as may be determined by the Employer. The Emiployer anfl the

Conditions of Contract Page [30f 19
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Contractor may also agree on the amount to be added to the Contract Price by reason
of such suspension.

Should the suspension which is not caused by the default of the Contractor last for
more than forty five (45) days, the Contractor may request thereafter permission to
continue with the works giving his reasons thereof. If permission is not granted
without justifiable reason within twenty one (21) days after permission has been
requested, such denial may be treated as Employer’s default and the Contractor shall
be entitled to terminate his employment under the Contract.

The Contractor shall be entitled to suspend the execution of the works if the Employer
fails or refuses to pay the Contractor any amount due under the Contract within sixty
(60) days after the amount becomes due and payable, after prior presentation of notice
for Payment. Should the Employer pay subsequently after such suspension or
reduction of Work, the Contractor shall resume normal work as soon as is reasonably
possible.

Liquidated Damages

If the Contractor fails to complete the whole of the works, or any part thereof within
the time agreed upon for completion, the Employer shall have the right to collect from
the Contractor liquidated damages equivalent to 0.1 percent of the Contract Price
for every Day of delay. However, the total amount of liquidated damages shall not
exceed ten percent (10%) of the Contract Price. In case of the works being under
different Dzongkhags and the contract terms providing for taking over of each of the
Dzongkhag separately, the computation of Liquidated Damages would be based on
the above for each Dzongkhag independently.

Termination of Contract by Employer

The Employer may terminate the Contract upon thirty (30) days notice to Contractor
if the other party causes a fundamental breach of Contract. Fundamental breaches of
Contract shall include, but not be limited to, the following:

(a) Contractor has stopped working continuously for ten (10) days and in spite of
repeated (three times) notice by Employer to start the work.

b) In the opinion of the Employer, in spite of repeated notice, Contractor was not
able to deploy sufficient manpower at site to execute the Contract and may not
be in position to complete the work as per schedule.

(c) Continuance of the work has become impossible, or will work adversely
against the Employer’s interest.

(d) The Contractor has become insolvent or financially incapable of completing
the works or has assigned his assets for the benefit of his creditors. | :

(e) The Contractor has violated certain important provisions to the C_oritrac suc
as Sub-Contracting of the works, failure to comply technical ‘specificktio

t o,
v
o

V

., .,
*
-7






39.

40.

41.

poor workmanship, unreasonable delay etc., and has failed to take
compensatory measures.

Termination of Contract by Contractor

. The Contractor may terminate the Contract upon thirty (30) days notice to the

Employer where;

(a) The works have been sﬂspended by the Employer for sixty (60) days and no
permission to resume work has been granted; and

(b) The Employer has failed to pay any substantial sums due to the Contractor under
the terms of the Contract within the time specified for payment.

Take Over of the Works by the Employer

In case of termination under Clause 38 above, the Employer will take possession of
the works, materials, tools & equipment which have been provided in connection with
the Works, and may continue and complete the works by whatever manner or method
it deems best including the employment of another Contractor. The cost of completing
the same shall be deducted from whatever monies are due to the Contractor had the
Contract not been terminated. If the amount due to the Contractor is less than the
residual cost of completion, the Contractor shall pay the difference; if the residual cost
is less, the Contractor shall have no claim to the excess, except for payment for rentals
for the use of the Contractor’s cost of protecting and securing the Works, and less all
payments received by the Contractor up to the date of the Certificate.

Corrupt or Fraudulent Practices:

If the Employer determines that the Contractor has engaged in corrupt, fraudulent,
collusive, coercive or obstructive practices in competing for or in executing the
Contract, then the Employer may, after giving 14 days’ notice to the Contractor
terminate the Contractor’s employment under the Contract and expel him from the
site, and the Contractor shall stop the work immediately, make the site safe and
secure, and leave the Site as soon as reasonably possible.

For the purpose of this Clause:

(a) “Corrupt practice” is the offering, giving, receiving or soliciting, directly or
indirectly, of anything of value to influence improperly the actions of another
party;

(b) “fraudulent practice” is an act or omission, including a misrepresentation, that
knowingly or recklessly misleads, or attempts to mislead, a party to obtain a
financial or other benefit to avoid an obligation;

(c) “collusive practice” is an arrangement between two or more pa_x_'tieé designed
to achieve an improper purpose, including influencing impropetly the a¢{ions
of another party; T

ook
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(d) “coercive practice” is impairing or harming, or threatening to impair to harm,
directly or indirectly, any party or the property of the party to influence
improperly the actions of a party;

(e) “QObstructive practice is

)] deliberately destroying, falsifying, altering or concealing of evidence
material to the investigation of making false statements to investigators
in order to materially impede any investigation into allegations of
corrupt, fraudulent, coercive or collusion practice; and/or threatening,
harassing or intimidating any party to prevent it from disclosing its
knowledge of matters relevant to the investigation or pursuing the
investigation; or

(i) acts intended to materially impede the exercise of the inspection and
audit rights of the Employer or organization or person appointed by the
Employer and/or relevant RGoB agency.

Payment upon Termination

If the Contract is terminated because of a fundamental breach of Contract by the
Contractor and/or due to violation of any of the provisions under the Integrity Pact by
the Contractor, the Employer shall issue a certificate for the value of work done less
advance payments received up to the date of the issue of the certificate and less
twenty percent (20%) of the value of work not completed. Additional Liquated
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 to the Employer.

If the Contract is terminated for the Employer’s convenience or because of a
fundamental breach of Contract by the Employer, the Employer shall issue a
certificate for the value of the work done, materials ordered, less advance payments
received up to the date of the certificate.

Termination without Prejudice to Other Rights
The right of either the Employer or the Contractor to terminate the Contract in

accordance with the foregoing provision is without prejudice to any actions, or
remedies which either party may take under the provisions of the Contract.

ARTICLE IV | PAYMENT PROVISIONS

44.

Conditions of Contract Page 16 of 19

Cash Flow Estimates

The Contractor shall submit a quarterly cash flow estimate indicating the amo _
quarterly payments expected to be made under the Contract based on the apfjroved
Work Program. A
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Advance Payment

The Contractor shall be eligible for advance payment of ten percent (10%) of the
Contract Price excluding provisional sum and contingency, which can only be used to
pay for equipment and other mobilization expenses required to start the works. The
advance payment will be made only upon submission to the Employer of an
unconditional bank guarantee in a form and by a bank acceptable to the Employer in
amount equal to the advance payment. Such guarantee shall remain effective until the
advance payment has been repaid fully.

The advance payment shall be repaid by the Contractor through percentage deduction
from the interim progress payments and that the advance payment shall be fully
repaid prior to the time when eighty percent (80%) of the Contract Price has been
certified for interim progress payment. The amount of the bank guarantee may
proportionately be reduced with every repayment made by the Contractor.

Retention Money

From each amount due for payment, the Employer will deduct ten percent (10%)
thereof as Retention Money. Such deductions will be made until the completion of the
Works and shall serve as a guarantee that any defects discovered during the Defects
Liability Period will be corrected. Upon the expiration of the Defects Liability Period,
the remaining balance to the retention money will be returned to the Contractor.

The Employer and the Contractor may agree that after the completion of the Works
but during the warranty period, the Retention Money or part thereof will be returned
to the Contractor and in lieu thereof, a bank guarantee may be put up by the
Contractor.

Additional Claims

Should the Contractor have any additional claims for payment pursuant to any
provision of the Contract, he shall advise the Employer about such claims, and submit
to the Employer full details thereof including the basis of the claims. The Contractor
shall permit the Employer to examine all records relevant to the claims.

Within thirty (30) days after receipt of the claims, the Employer shall establish the
veracity and propriety of the claim and shall communicate to the Contractor his
decision. The Employer may decide to pay the full amount claimed, or may opt to pay
just part thereof, to the extent of what has been substantiated by the evidence
submitted by the Contractor, In case of disagreement, an arbitrator(s) may be
appointed by the parties to resolve any difference between them.

Price Adjustment
The rates and prices in the Bill of Quantities are fixed for the duration of the [Contract.
Hence, no price adjustment shall be applicable under the Contract. -~ .~ -
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Terms of Payments

All payments under the Contract shall be made in local currency (Bhutanese
Ngultrum). The Contractor shall submit monthly bills/invoices for completed works.
The bills/invoices must be supported by joint measurement duly signed by the
Engineer of the Employer. Based on these measurements, the Employer shall then
review and verify the bills/invoices submitted by the Contractor and determine how
much is actually payable to the Contractor after necessary deductions. The Employer
may make any correction or modification in any previous payments which has been
approved by him.

The final payment by the Employer to the Contractor in respect of the whole Works
under the Contract shall be made as per Clause 51 under Article V.

Payment shall be made by the Employer within sixty (60} days from receipt of
statement, unless delay is encountered in the submission of supporting documents if
required by the Employer.

Where the Contract 'provides for partial take-over, the above payment terms apply for
each of such partial works/packages independently.

ARTICLE YV COMPLETION OF THE WORKS

50.

51.

Taking-Over Certificate

When whole of the works have been substantially completed and satisfactorily pass
any tests on completion prescribed by the Contract, the Contractor may give a notice
to this effect to the Employer, accompanied by a written undertaking to finish with
due expedition any minor outstanding work during the Defects Liability Period. Such
notice and undertaking shall be deemed to be a request by the Contractor for the
Employer to issue a Taking-Over Certificate in respect of the work. The Employer
shall issue a Taking-Over Certificate, stating the date on which the works were
completed in accordance with the Contract, give instructions in writing to the
Contractor specifying all the work, including any defects in the Works affecting
completion, and completion of return of all balance materials to the Employer,
which is required to be done before the issue of such certificate. The Contractor
shall be entitled to receive such Taking-Over Certificate within 21 days of satisfactory
completion of the works so specified and remedying any defects so notified.

Statement of Completion

After the issue of the Taking-Over Certificate in respect of the whole works and when
the minor outstanding works have been completed including the final clean-up of the
Site has been performed, the Contractor shall submit the Employer a State ent of
Completion which shall show in detail: :

(a) The final value of the work done in accordance with the Contract
variations. Lo

(b) Any further sums that are due to the Contractor and remain unpai'\d.‘x\
AN
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Ll
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52,

53.

Upon receipt of such statement, the Employer shall conduct a final inspection of the
Works, measure the works and within forty five (45) days from receipt of the
statement of completion prepare a final estimate and present the same to the
Contractor for his concurrence. This statement, if approved by both parties, is the final
statement and the total amount of the final statement represent full and final
settlement of all monies due to the Contractor arising out of or in respect of the
Contract.

Contractor’s Liability

Neither the final inspection nor the preparation of the final statement by the
Employer, nor the issuance of the Taking-Over Certificate to the Contractor, nor the
payment of the amount due, nor the possession by the Employer of the Work, shall
operate as a waiver of the provision of the Contract, and the Contractor shall remain
liable for a period of twelve (12) months from the date of completion, stated in the
Taking-Over Certificate, for any defect or damage arising from any violation or lack
of compliance with the covenants and conditions of the Contract.

Any work of reconstruction and correcting of defects must be done within thirty (30)
days from receipt of advice of the existence of such defects by the Contractor. The
cost of such works shall be for the account of the Contractor if the defect(s) were due
to:

(i) The use of materials, plant or workmanship not in accordance with the
Contract;

(ii)  Fault in design for which the Contractor was responsible; and

(iiiy  Failure on the part of the Contractor to comply with any obligation under the
Contract.

Neither shall the Contractor be released of any unfulfilled obligations including, but
not limited to, the payment of taxes due to him, and for unpaid claims for labour,
materials and equipment used in the works.

Release from Performance

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 Employer shall
certify that the Contract has been frustrated. The Contractor shall make the Site safe
and stop work as quickly as possible after receiving this certificate and shall be paid
for all work carried out before receiving it and for any work afterwards to Wthh a
commitment was made. -
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SECTION IV
CONSTRUCTION STANDARDS & TECHNICAL SPECIFICATIONS
1.1 Overhead Lines
1.1.1 Choice of Route

The route selected for an overhead line should be the one that will give the lowest cost over the
life of the line. Route selection therefore involves consideration of a number of factors,
including the cost of landowner compensation, the cost of transporting materials to the site,
construction cost and the cost of ongoing maintenance requirements including vegetation control.
As a general rule, line routes should be as short as practicable and should run as close to a road
as possible since this facilitates access for both construction and maintenance. Consideration
should also be given to the location of possible future line extensions, either to supply potential
new loads or to service towns and villages that are currently un-electrified. Following parameters
should be kept in mind:

The shortest route practicable.

As close as possible to the road for easy maintenance and approach during construction.
Route in direction of possible future load.

Angle points should be less,

Where possible, distribution line routes should avoid steep hills or valleys, swamps, lakes, thick
forests, rivers or other locations where access is difficult or long spans are required. When
building along a road, pole positions should not cause a traffic hazard or be in locations where
there is a higher probability of vehicle impact.

The following should be avoided wherever possible:

Areas likely to be used for future urban development;
Routes incorporating sharp changes in line direction;
Routes close to aerodromes;

Religious monuments;

e Special trees of religious significance;

¢ School playgrounds;

o Cemeteries; and

Buildings containing explosives.

Construction of [ines over private land involves negotiation of a right of way and payment of
compensation, and is to be avoided if a cost effective alternative route along public roads is
available.

1.1.2 Approval of Line Routes

Prior to the erection of lines along public roads, the authority responsible for the road should be
contacted and approval obtained for the location of all poles, road crossings, tree cutting or
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trimming, and guying locations. Where overhead distribution lines are to be constructed in urban
areas, it will also be necessary to contact the local Town Planning Authority for approval.
Where appropriate, approval should also be obtained from authorities such as the Natlona!
Environment Commission, Department of Forestry, etc.

Once the line route is finalized, a detailed line survey should be undertaken and the pole
locations finalized and marked. Poles should be located well clear of water and other areas of
potential land subsidence. Poles for lines that cross agricultural fields should, wherever possible,
be located at bunds. Procedure for Obtaining Environmental Clearance for the new project from
National Environment Commission Secretariat (NECS) is given below:

o Fill in the project details in environmental clearance application guidelines for power
transmission and distribution lines.

o Attached the following relevant statutory Approvals:
1. Public Clearance from the affected parties if the tower/poles falls in Private

Registered land.

Gewog Approval from the concerned Gewog

Forestry Clearance

Dzongkhag Approval

GPS Data / the google earth map of the project.

Site Visit report from the Dzongkhag Environment committee (DEC).

. Submlt the duly filled environmental clearance application with the aforementioned
attachments to NECS for Environmental Clearance for the project through EDCD.

SR

1.1.3 Tree Clearances

The width of line route to be cleared of trees will depend upon the voltage and the importance of
the line concerned. While no rigid limits are provided, the following clearances should be
adhered to, as far as possible.

Table 86: Tree Clearance Distances

Voltage Comment
Left to the discretion of the supervisor. Aerial bundled low voltage
Low voltage ABC conductor is insulated so contact with vegetation should not cause a
fault. However the route should be cleared so the risk of tress
falling on the line is minimized.
11 kV lines (Bare The route should be cleared of all growth within 4.5 m of the centre
Conductor) line and, in addition, of trees that could fall and contact the line.
33 kV lines (Bare The route should be cleared of all growth within 6 m of the cenire
conductor) line and in addition, of trees that could fall and contact the line.
AAAC Covered The route should be cleared of all growth within 4.5 m of the centre
Conductor line and, in addition, of trees that could fall and contact the line.
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1.2 Overhead Line Construction
The construction of overhead lines may be divided as follows:
1.2,1 Pit Marking and Digging Procedure

After surveying, the pole location should be marked with peg. The pits should not be too large
than necessary, as otherwise, after erection of the pole and filling there remains a possibility of
tilting of pole. For Steel Tubular poles, the depth of the foundation shall be 1400 mm for 7.5 m
pole and 1800 mm for 10 m pole, while the size of the foundation pit will be 600x800mm with
longer axis in the direction of the line.

For Telescopic pole, the depth of the foundation shall be 1966 mm for 11.2 metre pole and 2100
mm for 12 m pole, while the size of the foundation pit shall be 800x1000 mm.

1.2.2 Erection of Supports

Steel poles that are not hot dip galvanized should be delivered to site with the exterior of the pole
pre-painted with bituminous paint from the base of the pole up to ground level and rest with
aluminum paint before the pole is installed.

Before the pole is put into the pit, pole cap and suitable base plate shall be fixed at the pole base
to increase the surface contact between the pole and the soil. Once the pole is erected inside the
pit, wooden deadmen may be utilized to facilitate lifting of the pole. Once lifted into the pit, the
pole should be kept in a vertical position with the help of ropes, using them as a temporary
anchor. It should be ensured that, at the time of erection, four men are at the ropes and the
supervisor should be at a distance for guiding correct position so that in the event of breaking of
rope, if pole falls, it will not result into an accident.

As the poles are being erected, say from an anchor point to the next angle point, the alignment of
the poles is to be visually checked and set right. The verticality of the poles shall be checked
with a spirit level in both transverse and longitudinal directions. In case of LV lines, the holes for
fixing hook brackets should also to be checked to ensure they are facing the proper direction.

Once the verticality and alignment are satisfactory, the pit shall be backfilled and compacted to a
distance of 450mm below ground level. A 450 x 450 mm (HT) & 350x350mm (LT) concrete
foundation shall then be constructed around the pole and extending to 300 mm above the ground
level as shown in the relevant drawings. The concrete shall be a mixture of cement, granite chips
of 20/30 mm mesh and sand in the ratio of 1:2:4. The top of the foundation shall be tapered to
allow water to run away from the pole.

Concrete foundations are not required for poles that are hot dip galvanized. In this case the
foundation should be backfilled with excavated soil. The backfill should be progressively
compacted as the foundation is filled. Do not simply refill the foundation and compact at the
surface.

After the poles have been set and the excavated pit backfilled and compacted th femporary
anchors may be removed. :
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1.2.3 Erection of Double Pole Structures for Angle Locations

On medium voltage lines, where the angle of deviation is more than 10 degrees, a double pole
structure shall generally be erected. The pits are to be excavated along the bisection of the angle
of deviation. If the angle of deviation is more than 60 degree, a four pole structure is to be used
as shown in drawing no. BPC-DDCS-2015-61.

After erection of the poles the pits will need to be temporarily backfilled so the poles can be
climbed and the horizontal bracing fitted. The structure should then be set for verticality and
alignment and the supports held in position with the help of temporary rope guys.

The temporary backfilling should be removed and permanent foundations constructed by
backfilling, compacting and, if necessary, concreting each pit as described in section 5.2.2.
Concrete foundations are not required if the poles are hot dipped galvanized.

Guys along the bisection of the angle of deviation, as required by the conductor size and angle of
deviation, are to be provided. These shall be constructed in accordance with section 5.2.5.

1.2.4 Special Foundation in Unstable Soil
Special care has to be taken where foundation in unstable soil is encountered.

In such locations, mass concrete foundations, extending the full length (below the ground) of the
pole, are to be adopted to avoid collapse of foundation in the unstable soil. The concrete is to be
a mixture of cement, granite chips of 20/30 mesh and sand in the ration of 1:2:4.

1.2.5 Anchoring and Providing Guys for Supports

One or more guys shall be provided for all supports where there is an unbalanced force on the
support that may result in tilting/ uprooting or breaking of the support. Normally, these guys are
provided at the following locations:

s Angles;

Dead end locations;

Tee-off points; and

Steep gradient locations to avoid uplift on the poles.

Guy wires shall be angled at 45° from the vertical for 33 kV and 11 kV lines and 30° from the
vertical for low voltage lines. Single guys shall be provided for single poles with line deviations
from 5° to10° and also for double poles with line deviations not exceeding 30° Where the angle
of deviation exceeds 30° two guys along the resultant angle of line deviation or one guy in each
direction of the line shall be provided. When two or more stays are fixed to the same support,
each stay should be attached separately to the pole.

The installation of guy will involve the following works:

o Excavation of pit and fixing guy rod; - .
¢ Backfilling and compacting the guy foundation; .
e Fastening guy wire to the support; and
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o Tightening guy wire and fastening to the anchor.

After completion of installation work the foundation shall be allowed to consolidate for at least 7
days before installation of the guy wire. When installing the guy wire, the turnbuckle shall be
mounted at the pole end of the stay and guy wire so fixed that the turn buckle is half way in the
working position; thus giving the maximum movement for tightening or loosening. No guy
insulator shall be located less than 3 m from the ground. While binding the stay, pole should not
be tilted. Thimble is necessary for stay binding. Where sufficient space is not available, the
arrangement such as bow guy and stud pole support as shown in drawing no. BPC-DDCS-2015
60 may be adopted.

1.2.6 Fixing of Cross Arms and Insulators

The practice of fixing the cross arm and top hamper before the pole erection is acceptable. If the
cross arm is mounted after the support is erected, all the materials or tools required should be
lifted or lowered by means of the hand line.

In such case, lineman should climb the pole with necessary tools. The cross arm is then tied to a
hand line and pulled up by the ground man through a pulley till the cross arm reaches the line
man. The ground man should station himself on one side, so that if any material drops from the
top of the pole, it may not strike him. All the materials should be lifted or lowered through the
hand line, and should not be dropped. Horizontal cross arms and pole top brackets shall be fitted
as shown in the relevant drawings.

Line conductors are electrically insulated from each other as well as from pole by insulators.
There are two types of porcelain insulators.

e The pin type insulators are generally used for straight stretch of line. The insulator and its
pin should be mechanically strong enough to withstand the resultant force due to
combined effect of wind pressure and weight of the conductor in the span.

e The strain insulators are used at terminal locations or dead end locations where the angle
of deviation of the line is more than 10°.

In general the tie wire should be the same kind of wire as the line wire i.e. aluminium tie wire
should be used with aluminium line conductor. The tie should always be made of soft annealed
wire so that it may not be brittle and injure the line conductor. A tie wire should never be used
for second time. The length of the wire will vary from 1m for 11 kV insulators to 3 m for 33 kV
insulators.

1.2.7 Erection of ACSR Conductor

During running out, the conductor drum should be securely supported on drum jacks with an
axle, so that the conductor is pulled from the top of the drum. The drum jacks should be on a
firm foundation and the axle of the drum jack should be levelled horizontally. Care must be
taken to ensure that the conductors are not damaged by contact with the ground or pole hardware
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during running out and that kinking, twisting or abrading the conductor is avoided. The
conductor should not be trampled on, run over by vehicles or dragged over the ground.

Extreme care must be taken to avoid contact with the conductors of any other live line in the
vicinity when running out or stringing conductors, and if necessary neighboring lines should be
de-energized during the stringing operation.

Stays shall be installed and kept in position before conductors are strung to avoid over straining
of poles. Stringing pulleys shall be used while stringing conductors.

1.2.8 Mid-Span Jointing of Conductors

Mid-span jointing of conductors shall use compression joints correctly sized for the conductor
and made with a proprietary compression tool using correctly sized dies. Before jointing, the
conductor ends should be properly cleaned. In case of copper, clean by sand paper and for
aluminium conductor, first apply jointing compound and then brush so as to remove the
aluminium oxide. Mid span joints shall be avoided in the long spans such as river crossing,
valley, etc.

1.2.9 Jumpering

The jumper should always be connected through P.G. clamps. Care should be taken that mid
span joint will not be less than 40 ft. from pole. Every joint should be done carefully. Where
conductor strands are cut, repair sleeve is used. Conductor joint strength should be 95 % that of
conductor, and resistance should be that of main conductor.

1.2.10 Sagging and Tensioning of Conductors

After completion of conductor stringing and making any mid-span joints, conductor tensioning
operations can commence. The conductors are first attached to the insulator string assembly at
the non-tensioning end of the section, using preformed dead-ends. Further, before tensioning
commences, temporary guys should be provided as necessary for the anchoring supports at each
end of the line section to be tensioned to avoid over-stressing the strain poles due to unbalanced
loads.

The centre conductor should be tensioned first followed by the outer two conductors. At the
tensioning end, the conductor being tensioned is pulled manually up to a certain point and then a
come-along clamp is fixed to it. The grip to the come-along clamp is attached to a double sheave
pulley block or a pull-tight machine and the conductor is gradually tensioned.

The conductor should then be sagged in accordance with the sag-temperature chart for the
particular conductor and span. The correct sag should be measured in the middle span of the
section.

The stretch of the conductor has to be taken out before sagging in order to avoid the gradual
increase in sag, due to the setting down of the individual wires. There are two ways of
accomplishing this: '
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¢ Prestressing

Using the prestressing method, the conductor is pulled unto a tension considerably above the
correct figure, but never exceeding 50% of breaking load for a period of about twenty minutes.
As this method requires more time and involves the use of stronger tackle to secure the higher
tension, it is not commonly used.

¢ Over tensioning

The over tensioning method consists of pulling up the conductor to a tension of 5%-8% above
the theoretical tension for the prevailing temperature and fixing the conductor at that tension with
correspondingly reduced sag. Over time, the conductor will settle down to the correct sag and
tenston.

Conductors can be sagged correctly only when the tension is the same in each span throughout
the entire length of the section. Use of snatch blocks during sagging reduces the friction and
chances of inequality of tension in various spans.

Measurement of conductor sag can be accomplished by several different methods but most
commonly used method is ‘sighting’. Targets are placed on the supports below the cross arms.
The targets may be light strips of wood, which are clamped to the pole at each end of the sagging
span at a distance below the conductor when the conductor is placed in snatch blocks that is
equal to the required sag. A lineman sights the sag from the next pole and the tension of the
conductor is reduced or increased, until the lowest part of the conductor in the span coincides
with the lineman’s line of sight.

When sagging is completed, the preformed dead end should be fixed to the tension end. The
dead-end and socket thimble can be fitted to the conductor without releasing the tension. A mark
is made on the conductor at a distance from the cross arms equal to the length of the complete
strain insulator to indicate where the dead-end should be installed.

After the dead-end has been installed and the insulator string attached to the top hamper or cross
arm, the conductor is pulled in sufficiently using the come-along clamp, to allow the insulator
assembly to be fitted to the socket thimble. After the conductor is attached, the conductor
tension may be released gradually. If the tension is released with a jerk, an abnormal stress may
be transferred to conductor and support, which may result in the failure of the cross arms, stay or
pole.

After the stringing is completed, all poles, cross-arms, insulators, fittings, etc. should be checked
to ensure that there have been no deformities, etc.

The conductor is then placed on the pin insulator on each pole ready for tying and to remove the
snatch blocks. On straight line poles the conductor should be tied to the top groove of the
insulator and on angle poles the conductor should be tied to the side groove. The conductor is
then fastened to the insulator using aluminium helities or binding wire conforming to IS 12048.

4

In fastening the conductor to pin insulators, the following points should be observed: = A
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» The correct size of binding wire, which can be readily handled, and with adequate
strength should be used.

¢ The length of tie wire should be sufficiently long for making the complete tie including
and end allowance for gripping each end.

¢ A good tie should provide a secure binding between the line conductor and insulator, and
should reinforce the conductor on either side of the insulator.

¢ The use of cutting pliers for binding the tie wire should be avoided.
e A helitie or binding wire that has been used previously should not be reused.
¢ Before tying the conductor to the insulator, it shall be ensured that only the portion of

helities wrapped with chloroprene pad (where applicable) touches the insulator.

At section poles correctly sized parallel groove (PG) clamps must be used to connect the two
conductor tails.

1.2.11 Conductor Sag and Tension

The following sag-span tables are provided for the guidance of field staff when stringing
conductors.

Table 87: Sag-Span Chart — 33 kV, WOLF

Conductor : WOLF

Voltage :33kV

Design Tension : 3.42 kN at 15°C, no wind (approx 5% MBL)

Temp c | 15Cc | 25°C__ [ 3°C_ | 75°C
Span (m) Sag (m)

40 0.37 0.42 0.51 0.55 0.70
50 0.60 - 0.65 0.75 - 0.80 0.97
60 0.88 (.94 1.04 1.09 1.28
80 1.61 1.67 1.78 1.84 2.04
100 2.55 2.62 2.73 2.79 3.27
150 5.82 6 6 6.07 6.60

Table 88: Sag-Span Chart —33 kv, DOG

Conductor : DOG
Voltage : 33kV o
Design Tension : 1.95 KN kg at 15°C, no wind (approx 5% of MBL) .-~ = ~
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Temp 10°C 15°C | 25°C [ 30°C | 75°C
Span (m) Sag (m)
40 0.34 0.40 0.50 0.55 0.88
50 0.56 0.62 0.73 0.79 1.17
60 0.83 0.89 1.01 1.07 1.49
80 1.52 1.59 1.72 1.78 2.26
100 2.38 2.45 2.59 2.65 3.19
150 5.44 5.52 5.66 5.73 6.33
Table 89: Sag-Span Chart - 33 kV, RABBIT
Conductor : RABBIT
Voltage 33 kV
Design Tension 1.04 kN kg at 15°C, no wind (approx 5% of MBL)
Temp 10°C | 15°C | 25 | 30°C | 50°C
Span (m) Sag (m)
235 0.125 0.157 0.231 0.266 0.389
30 0.187 0.227 0.310 0.350 0.488
35 0.262 0.308 0.400 0.443 0.595
40 0.352 0.403 0.501 0.547 0.712
60 0.845 0.907 1.023 1.078 [.280
Table 90: Sag-Span Chart -33 kV, AAAC Covered (111.3sq.mm)
Conductor : AAAC Covered (111.3sq.mm)
Voltage 33 kV
Design Tension 1.22 kN at 15°C, no wind {approx 5% MBL)
Temp 10°C 1 15°C |  25°C [ 30°C | 75°C
Span (m) Sag (m)
40 1.27 1.29 1.35 1.37 1.58
50 1.99 2.02 2.07 2.10 2.32
60 2.88 291 2.96 2.99 3.21
70 3.93 3.96 4.01 4.04 4.27
80 5.15 5.17 5.23 5.25 5.48
90 6.52 6.55 6.6 6.63 6.86
Table 91: Sag-Span Chart - 11 kV, DOG
Conductor DOG
Voltage 11 kV
Design Tension 5.71 kN kg at 15°C, no wind (approx 17% of MBL)
Temp 100C | 15°C | 25°C | 30°Cc | 75°C
Span (m) Sag (m)
40 0.12 0.14 0.18 0.22 0.65
50 0.19 0.21 (.28 0.33

- 0.84

.
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Temp 10°C | 15°C [ 25%Cc | 30°C | 75°C
Span (m) Sag (m)
65 0.27 0.31 0.40 0.45 1.03
80 (.49 0.54 0.68 0.75 1.46
100 0.76 0.84 1.01 1.11 1.93
150 1.76 1.88 2.14 226 3.33
200 3.20 3.35 3.65 3.80 5.05
250 5.06 5.23 5.57 5.74 7.13
300 7.35 7.54 7.90 8.07 9.57
Table 92: Sag-Span Chart — 11 kV, RABBIT
Conductor : Bare ACSR RABBIT
Yoltage : 11 kV
Design Tension : 3.02 kN kg at 15°C, no wind (approx 17% of MBL)
Temp 1000C | 15°C_ | 25 | 30°C | 50°C
Span (m) Sag (m)
25 0.047 0.054 0.076 0.093 0.220
30 0.068 0.078 0.108 0.131 0.280
35 0.093 0.106 0.146 0.174 0.344
40 0.122 0.139 0.188 0.222 0.412
60 0.278 0.313 0.404 0.460 0.720
Table 93: Sag-Span Chart -11 kV, AAAC Covered (111.3sq.mm)
Conductor : AAAC Covered (111.3sq.mm)
Voltage : 11 kV
Design Tension : 4.13 kN at 15°C, no wind (approx 17% of MBL
Temp 10°C | 15°C | 25°C | 30°C | 50°C
Span (m) Sag (m)
40 0.29 0.38 0.52 (.58 0.98
50 0.50 0.59 0.75 0.81 1.27
60 0.77 0.86 1.02 1.09 1.60
70 1.07 1.16 1.33 1.40 1.96
80 1.43 1.52 1.69 - L77 2.36
90 1.84 1.93 2.10 2.18 2.80
100 2.29 2.38 2.55 2.63 3.28
150 5.26 5.35 5.23 5.61 6.34

Table 94: Sag-Span Chart-11 kV, AAAC Covered (49.98sq.mm)

Conductor : AAAC Covered (49.98sq.mm)
Voltage : 11 kV o
Design Tension : 2.01 kN at 15°C, no wind (approx 17% of MBL) =

S
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Temp 10°C l 15°C | 25°C | 30°C | 50°C
Span (m) Sag (m)
40 0.31 0.40 0.53 0.59 0.98
50 0.53 0.62 0.77 0.83 1.28
60 0.80 0.89 1.04 1.11 1.62
70 1.12 1.21 1.37 1.44 1.99
80 1.50 1.58 1.74 1.82 2.40
90 1.92 2.00 2.17 2.24 2.85
100 2.39 2.47 2.64 2.72 3.35
150 5.48 5.56 5.73 5.82 6.52
Table 95: Sag-Span Chart - HV ABC (95sq.mm)
Conductor : HV ABC (95sq.mm)
Yoltage : 11 kV
Design Tension : 3.72 kN at 15°C, no wind (approx 5% of MBL)
Temp 10°C | 15°C | 25°C | 30°C | 50°C
Span (m) Sag (m)
20 0.53 0.54 0.55 0.56 0.54
30 1.21 1.21 1.23 1.24 1.21
40 2.15 2.16 2.17 2.18 2.16
50 3.33 3.37 3.46 3.50 3.37
60 4.84 4.85 4.87 4.88 4.85
70 6.60 6.60 6.62 6.63 6.60
Table 96: Sag-Span Chart— HV ABC (50sq.mm)
Conductor : HV ABC (50sq.mm)
Voltage : 11kv
Design Tension : 2.01 kN at 15°C, no wind (approx 17% of MBL)
Temp 10°C | 15°C | 25°C | 30°C | 50°C
Span (m) Sag (m)
40 0.31 0.40 0.53 0.59 0.74
50 0.53 0.62 0.77 0.83 1.00
60 0.80 0.89 1.04 1.11 1.30
70 1.12 1.21 1.37 1.44 1.65
80 1.50 1.58 1.74 1.82 2.03
90 1.92 2.00 2.17 2.24 2.46
100 2.39 2.47 2.64 2.72 2.94
150 5.48 5.56 5.73 5.82 6.06

1.2.12 Supports at Different Elevation

Where the supports at each end of a span are at different elevations the followmg formul can be ‘
used for sagging the conductor. , /
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d1 = d(1-h/4d)2

where: d1 = vertical distance between the conductor at the
lower support and the lowest mid-span point.

- d=sag for a level span equal to the slope distance
between the poles. The slope distance is the
distance that would be measured by a tape
stretched between the two poles. Once this is
known the value of d can be taken from table
78 to table 88 above.

h = difference in height between the conductor at
each end of the span.

The above formula can be used to determine the value of dl. A sighting board can then be
attached to the lower support pole and the conductor sagged be sighting horizontally through it.
One way to do this would be to attach a second sighting board to the next pole. Check that the
two sighting boards are level using a taut line and spirit level. The sag can then be sighted using
the two sighting boards.

1.2.13 Good Conductor Stringing Work Practices
DO:

* Use proper equipment for handling aluminium conductors at all times.

* Use skids, or similar method for lowering reels or coils from transport to ground.

* Examine the reel before unreeling for presence of nails or any other object, which might

damage the conductor. '

Rotate the reel or coil while unwinding the conductor.

Unwind the conductor in the direction of the arrow on the side of the drum

Grip all strands when pulling out the conductor.

Control the unreeling speed with a suitable braking arrangement.

Use wooden guards of suitable type to protect the conductor when pulling it over barbed

wire fences, sharp rock edges or similar obstructions.

e Use long straight, parallel jaw grips with suitable liners when pulling the conductor in
order to avoid nicking or kicking of the conductors.

e Use free-running sheaves or blocks with adequate grooves for drawing/paying
conductors.

e Measure temperatures accurately with an accurate thermometer.

¢ Use proper sag charts.

e Mark conductors with crayons or adhesive tape or such other material which will not
damage the strand. T

¢ Make all splicing with the proper tools. ]

/
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DO NOT

Do not handle conductors without proper tools at any stage.

Do not pull conductors without first ensuring that there are no obstructions on the ground.
Do not pull out a greater quantity of conductor than is required.

Do not make jumper connections on dirty or weathered conductor. Instead, clean the
conductor with sandpaper. Alternatively apply a chromite or graphite conducting
oxideinhibiting grease to the point of connection and then clean the conductor with a wire
brush.

e Do not handle aluminium conductor in a rough fashion but handle it with care it deserves.

At road crossings, a flagman should be in attendance to that traffic is not unduly interrupted.
The running of conductor across roads should only be carried out in with the approval of the
Authority responsible for the road.

Conductor drums should be transported to the tension point without injuring the conductor. If, it
is necessary to roll the drum on the ground for a small distance, it should be slowly rolled in the
direction of the arrow marked on the drum.

When running out conductor the drum should be so supported that it can be rotated freely. For
this purpose, the drum should either be mounted on the cable drum supports or jacks or hung by
means of chain pulley of suitable capacity, suspended from a tripod. If it is not possible to raise
the conductor drum by any of the above methods, a trench of suitable depth slightly bigger than
the conductor drum may be dug, so as to facilitate free rotation of the drum when it is suspended
above the trench using a steel shaft. While running out the conductor, care should be taken to
ensure that the conductor does not rub against any metallic fitting of the pole or on the uneven or
rocky ground. Wooden trusses may be used for this purpose to support the conductor when
running out,

Should the length the conductor be less than the length of the section, the conductors should be
run out from both ends and joined where they meet with a mid-span full tension joint.

On no account, should any part of the conductor shall be left overnight at a height of less than 5
metres above the ground. The work should be so arranged that before the end of the day, the
conductor is raised to a minimum height of 5 metres above the ground by rough sagging.

1.2.14 HV ABC Accessories

The following accessories are required for the installation of the HV aerial bundled cables:

Pole bracket assembly
Suspension assembly

Strain clamp/dead end assembly.
Gl support hook

Bundled restraint assembly
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Each assembly shall be complete with all necessary devices suitable for attachment to round steel
poles by stainless steel strap. All metal fitting shall be of good quality galvanized mild steel or
cast aluminum alloy, Each of the suspension/angle/dead end assemblies shall be supplied with a
1.75m of stainless steel strap with two buckles. Bundled end protection shall be provided for
protecting cable dead ends and shall comprise a set of heat shrinkable polymeric terminal caps
for fitting on each conductor, together with protective black PVC sleeve of 500mm length. The
following connectors are required for the connection of HV aerial bundled conductors:

(a) Insulated tension jointing sleeve
(b)  XLPE cable termination push on type

The connections shall be insulated and suitable for use on live lines. The teeth of the contact
plates shall penetrate the bundled conductor insulation to establish contact with ABC cable
without the need to strip the bundled conductor insulation. The connector shall be suitable for
copper or aluminum tee-off conductor. Insulated tension jointing sleeves shall be provided for
the bundled conductors. These shall be of the compression type, but compression shall not
damage or displace the sleeve insulation. The sleeve connectors shall be designed to have the full
rated breaking strength of the aluminium or aluminium alloy cable on which they are fitted.

1.2.15 Low Voltage Aerial Bundled Cable

A sag-span chart for ABC conductor, assuming typical installation conditions is given in table
below. :

Table 97: Sag-Span Chart for Low Voltage ABC

Conductor Size 50mm? 95mm?
Design Tension at 15°C 2.52 5.04 4,79 9.58
(kN) ' :
Span (m) Sag (m)
30 0.15
40 0.26
50 0.41
60 0.59
70 0.80
80 1.04
90 1.32
100 1.63
110 1.97
120 2.35
130 2.75

BPC uses 7.5 m poles to support ABC conductors, and the maximum allowable span length on
level ground is shown in table 90 below. The table assumes the cable is located 150 mm from
the top of the pole, depth of burial is 1/6 of pole length and that minimum ground clearancgs are
as shown in table 98. L
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Table 98: Maximum Spans for Aerial Bundled Cable

Maximum Span (m)
Pole Length (m) Across Street Elsewhere
80 (4 core)
7.5 . 50 100 (2 core)

In installing aerial bundled cable the cable must be pulled from the top of the drum and should
not be dragged along the ground. A suitable ‘drum brake’ mechanism should be used to prevent
conductor overrun. Stringing pulleys compatible with bundled conductor shall be installed on
every pole. During running out, the cable should be pulled out by hand or by using a nylon
pulling grip designed for bundled cables. Insulated conductor grips designed to prevent damage
to the insulation of the conductor shall be used for tensioning. Every care must be taken to avoid
damage to the conductor insulation.

Dead-end (termination) fittings shall be fitted to the conductor after tensioning at each
termination point. Intermediate fittings shall then be fitted at major angles and then at smaller
angles. After all fittings are in place the sagging should be checked at two places and corrected if
necessary. Insulation straps (cable ties) shall be used to tie the conductor at each supporting
point.

1.3 Special Crossings

In case the lines cross-over the other lines or buildings, safe minimum clearance are to be
maintained as mentioned in table 9. The other crossings could also include for:

e Telephone lines
e Lines of other voltages
* Roads, streets and rivers.

Double pole or 3 pole or 4 pole structure would be required to be specially designed, depending
upon the span and conductor size for the river crossing. The foundation of the structures should
be sound so that it may not get eroded or damaged due to rain water. 12 m steel tubular pole shall
be used in such situation.

1.4 Guarding

Guarding is an arrangement provided for the lines by which live conductor, when accidently
broken is prevented to come in contact with other electric lines, telephone lines, roads and
persons or animals and carriages moving along the road, by providing a sort of cradle below the
main electric line. The guarding is always earthed. In absence of guarding, conductor will fall on
ground and as no protection is operated, conductor will remain charged. This will cause
accidents. Hence the guarding is very essential.

Cradle guarding is adopted for lines with bare conductor at road crossing based on _the risk
imposed to pedestrian and vehicle plying below. Guarding shall be of 3 wire system. g wire on

/
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lower side and two on the upper side of the angle as shown in BPC-DDCS-2015-62.
Requirement of guarding shall be as follows:

¢ Guarding is to be used for road crossing of power line with bare conductor only.

o G.lI. wire of 8 W.S.G is used for guarding.

e The first lacing should be at a distance of 750 mm from the pole. Other lacing is tied at a
distance of 3 meter from each other.

¢ The vertical distance between conductor and guarding in mid span should be 1220 mm.

¢ The clearance between line and guarding cross arm for 11 kV and 33 kV line should be
650 mm and 840 mm respectively.

1.5 Pole Earthing

All T1 kV and 33 kV steel poles should be separately earthed. The earth pin is a 2.5 m
galvanized steel rod, which must be driven into undisturbed ground clear of the pit excavation. It
is not acceptable to insert the earth rod in the pit excavation as the backfill used ofien does not
provide a good earth connection.

The earth pin is connected to the pole using galvanized iron flat of size 25x6mm. The flat is
connected from the pole base to the spike rod using nuts and bolts. Details of spike earthing are
shown in drawing no. BPC-DDCS-2015-48.

The earth resistance of the pole and earth pin connected together should be as low as possible
and ideally should not exceed 10 ohms. Additional earth pins, spaced at least 1 metre apart,
should be used in difficult locations, to reduce the resistance. Stake earthing is not required for
LV poles since the lines are of covered conductor.

The earthing stake for pole earths is also used for earthing LV distribution pillars,
1.6 Final Completion and Commissioning of MV Lines

Before a line is energized for the first time pre-commissioning installation work must be
completed on each pole. This comprises:

* The painting of non-galvanized poles with aluminium paint with the bottom two meters
above the ground and below the ground to be painted black;

e The attachment of anti-climbing device at a height of 3.5m to 4m from ground level to
medium voltage pole to avoid unauthorized pole climbing. Fixing of danger notices to
single/ double pole structure where required by BPC. The danger notices should be fixed
about 2 meter above ground level and, where appropriate, should face the road or any
track or other pedestrian walkway.

* Before commissioning a line into service, the line shall be visually checked over its full
length to ensure that all structures are correctly installed, all pole earths are insgylled and
connected, all conductors are correctly bound and terminated on all structufef and all
tools and other equipment have been removed. f
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The line shall be energized with all distribution substations isolated and unloaded on the low
voltage side. Where the line is directly connected to a zone substation supply bus, rather than to
an upstream line, the protective relay settings should be reduced. Once the line has been
successfully energized, the correct protection relay settings should be applied and the distribution
substations connected to the load one at a time.

1.7 Installation of Distribution Transformer

As discussed in previous section, transformer capacity of 125 kVA and below shall be pole
mounted.

1.7.1 Pole Mounted Transformers

For installing pole-mounted transformers, as far as possible, subsidiary poles and street lighting
poles should not be used as transformer poles. Special care should be taken to maintain proper
climbing space and to avoid crowding of wire and equipment. Transformers should be installed
only on poles strong enough to carry their weight. Transformer poles should be straight and,
where necessary, guyed to prevent learning or raking of the pole after the transformer is hung.
Double cross-arms should be provided for each transformer installation. The climbing space
(2400mm Pole Center-Center) should be carefully maintained so that it should not be necessary
for a lineman to come close to the transformer tank in climbing up or down a pole. An
anticlimbing device should be provided.

1.7.2 Site Selection for Pole mounted Transformers
The location of pole mounted distribution transformer substations should ideally be:

» As close as possible to the center of the load, in order to reduce the voltage drop in the
low voltage circuits; _

e In a location that is clear of obstructions and is that provides satisfactory access for the
incoming medium voltage overhead distribution line;

¢ Readily accessible for transport of the distribution transformer to site;

e Above a road rather than below it where this is practical; and

e In alocation likely to provide a low resistance to earth,

1.7.3 Pad Mounted Distribution Transformers

Since the transformers operate without moving parts, generally a simple foundation is
satisfactory; provided it is firm, horizontal and dry. The transformer should not rock or bed down
unevenly so as to tilt, as this may strain the connections. The base should be horizontal to keep
the oil level correct. For outdoor transformers where rollers are not fitted, leveled concrete plinth
with bearing plates of sufficient size and strength can be adopted. The plinth shall be above the
maximum flood level of the site and of the correct size to accommodate the transformer in such a
way so that no person may step on the plinth. Where rollers are fitted, suitable rails or tracks
should be provided and when the transformer is in the final position, the wheels should be locked
by locks or other means to prevent accidental movement of the transformer.
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The foundation should be constructed of Plain concrete cement or reinforced, air entrained
concrete having enough strength to hold the individual transformer load. The dimension of the
plinth shall be designed based on approved transformer drawing however the height of the plinth
shall be 1000 mm above the ground level. The equipment installed shall be enclosed by a chain
link fence. The size of chain link fence shall be 10 mx10 m as shown in drawing no. BPCDDCS-
2015-63.

1.8 Substation Earthing

Particular care should be given to the construction of the earthing system as proper earthing of
distribution transformer substations is necessary to ensure safe operation of the supply system.
The earth pits should be located as shown in drawing no. BPC-DDCS-2015-64 and the earth
connections to the substation structure are shown in drawing BPC-DDCS-2015-65.

BPC’s standard earthing conductor for transformer substations is 25x6mm galvanised iron strap.
Three electrodes are used forming an equilateral triangle with minimum distance of 6500 mm, so
that adequate earth buffer is available. Each Electrode shall be a Gl pipe of 4mm thick, 40mm
outer dia and 2500mm long and buried vertically so as to leave about 4 inch pipe length above
ground level to fix a 250x250mm G.I plate. The three earth electrodes should be connected
together by an equipotential earthing ring embedded at least 100 mm below ground level. These
are connected as follows:

e One earth electrode is connected to each lightning arrestor and the transformer tank. It is
important that the earthing conductor is kept as short as possible.

¢ The second earth electrode is connected to the transformer LV neutral bushing, the
transformer tank and the cross arms supporting the drop-out fuses.

e The third earth electrode is also connected to the transformer tank and LV neutral and
also to the earth in the low voltage distribution cabinet.

There shall be minimum joints preferably no joints enroute to earth electrodes. Where Joints
are unavoidable, they shall be brazed, riveted or welded and bolted (and painted with red
lead and aluminum paints one after the other and finely coated with bitumen). The
maximum permissible earth resistance as per the international standard is 5 ohms, however,
due to difficulties to obtaining required value of 5 ohms, 25 ohms is allowable value in
BPC. Modern earthing compounds are recommended instead of salt and charcoal to reduce
the earth resistance of the substation in extreme situations.

1.9 Transportation and Handling of Transformers.

Distribution transformers should be stored in such a way that ‘first in and first out’ becomes a
normal procedure. Care must be taken to place the transformers in store in such a fashion that no
damage occurs to tank, bushings, etc. due to movement of personnel and materials.

Transformers should be loaded and unloaded with care. Prior to loading a transformer for
dispatch to site, the transformer condition (bushings, fittings, tank, oil level, etc.) should be
checked. If any damage is noticed, the in-charge should be notified immediately, and transformer
should be loaded only after the written approval of the person in charge. d ﬁ
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Every transformer dispatched to site should be entered individually in store register. This register
should have the following:

(i) SI. No.

(ii))  Date of receipt

(iifi)  Transformer capacity (kVA)
(iv)  Manufacturer’s name

v) Date of Dispatch to site

(vi)  Name of site

Transformers should be lifted using the lifting lugs provided on the transformer tank and the
lifting arrangement should not cause unbalance of the transformer. Before lifting the complete
transformer, it should be ensured that all cover bolts are tightened. The slings, lifting tackle, etc.
to be used in hoisting of transformers should have adequate strength to handle the weight.

During transport of transformers, they should be rigidly secured to the transport vehicle and
packing material put on cither side of the base of the transformer to prevent skidding. A
responsible official shall supervise the loading. Rollers, if provided, should be removed.

Care should be taken in transporting transformers to site to prevent the transformers moving
when going up and down hills and around corners.

The transformer should be brought just adjacent to the double pole structure for hoisting it on the
transformer platform. Lifting tackle should be used for hoisting transformer on the structure.

In case, it is not possible to bring the vehicle carrying transformer near the double pole structure,
it should be unloaded at a nearest safe place and carried to the double pole structure manually
with great care and under proper supervision or shifted on platforms fitted with rollers.

While hoisting transformers on the transformer platform, safety precautions by way of fixing
additional clamps and bolts should be taken. Readymade slings to suit the capacity of
transformer should be available,

1.10 Protection of Distribution Transformers

The pole mounted distribution substation arrangement has been standardized to the extent
possible with the structure and the high voltage connections being identical for all transformer
sizes. Dropout fuses are provided on H.V side of the transformer for isolating and protection.
The size of fuse link used in these drop out fuses will vary with transformer rating. Acceptable
fuse link sizes for BPC’s existing transformer capacities are given in table 99 below: For
transformers located at the remote end of rural feeders, where the short circuit levels are
potentially low, fuse links at the lower end of the allowable range should be used.

Table 99: Acceptable Transformer Medium Voltage Fuse Link Ratings

MYV Rating Capacity | Rated Current P
(kV) Phases (KVA) (A) Fuse Lmk (A) J
33 3 63 1.1 2104 []-

Distribution Design & Construction Standard January 2016 1 Pagel

'=\ ‘. N







MV('I(I‘:;)t ing Phases C(ilf;:)ty Rated(ﬁ; rrent Fuse Link (A)
33 3 125 2.2 4to7
33 3 250 ' 4.4 9to 16
33 3 500 8.7 16 to 32
33 ] 10 0.3 lto?2
33 1 16 0.5 1to2
33 1 25 0.8 2t03
11 3 16 0.8 2to3
11 3 24 1.3 2to4
11 3 63 3.3 7t09
11 3 125 6.6 16 to 25
11 3 250 13.1 32t0 40
11 3 500 26.2 50 to 100
11 3 1250 65.6 150 to 300
11 1 10 0.9 2to3
11 1 16 1.5 3to7

On the low voltage side of the transformer the supply cable is run into a 4-way feeder cubicle
mounted on the transformer structure. The cubicle’s incoming cable is terminated into a circuit
breaker which can be used to offload the transformer. Three pole moulded case circuit breakers
(MCCBs) shall be used for transformer sizes up to and including 315 kVA. Air circuit breakers
may be used for larger transformers.

Circuit breakers shall comply with the requirements of IEC 60947-2 and shall be of the air break,
quick make, quick break, trip free type, and fitted with electronic overcurrent, earth fault and
short circuit protection. This protection shall not require an external power supply. The
elements shall be adjustable so that adjustments are made simultaneously on all poles from a
common adjustment control. The minimum interrupting current shall be 10 kA for transformers
rated up to 250 kVA and 25 kA for larger transformers. When commissioning the transformer
the MCCB overload shall be adjusted to be consistent with the full load transformer current as
shown in table 99.

The size of the LV cable between the transformer and the feeder cubicle will depend on the size
of the transformer, and is given in the following table 100. For non-standard intermediate size
transformers the cable rating for the next size should be used. The table assumes that all cables
up to 400 mm2 are PVC insulated. The 630 mm?2 cable used on the 1,250 kVA transformer must
be XLPE insulated in order to have the required rating.
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Table 100: Low voltage cable ratings used between transformer and DP

Phases | Transformer Rating (kVA) | Maximum LV Current (A) | LV Cable Size (mm2)

3 10 14 35

3 16 22 35

3 25 35 35

3 63 88 70

3 125 174 150
3 250 348 300
3 500 696 2x300
3 1250 1740 2x630!
1 10 42 35

] 16 67 35

1 25 104 35

Note 1 Must be single core XLPE insulated cable.

MCCBs may be used to protect outgoing distribution circuits in urban areas. As for incoming
circuit breakers, the minimum interrupting cutrent shall be 10 kA for transformers rated up to
250 kVA and 25 kA for larger transformers. Whereas the incoming MCCB is set in accordance
with the transformer size, the setting of the outgoing MCCBs should be determined by the size of
the cable being protected. The maximum MCCB setting if used for outgoing circuits is given in
table 101. In order to obtain protection discrimination, outgoing MCCB current settings should
be lower than the incomer, even if this is less than the rating of the outgoing cable.

Table 101: Max. MCCB Ratings for Three Phase Low Voltage Aluminium Cable Circuits

Cable Size (mm?2) Maximum MCCB current setting!
35 100
70 135
150 210
300 305
400 335

Note 1: This is the same as the cable rating given in table 100.

For low rating distribution substations the outgoing low voltage circuits will be ABC. These
circuits shall be protected by fuses rather than MCCBs. Fuses shall be high rupturing capacity
fuses with cartridge type links manufactured in accordance with IEC 60269-1. The fuse link
rating shall be in accordance with table 102 below.

Table 102: Maximum Fuse Link Sizes for ABC Cable

Cable Size (mm2) Maximum Fuse Link Size (A)
50mm2 ABC 160 o
95 mm2 ABC 250
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1.11 General Requirement of Distribution Boards

Distribution boards are used to connect customer service cables to distribution cables in
underground or overhead systems. The pillar shall be sheet steel, robust, dust, weather and
vermin proof, providing a degree of protection of IP 52 for indoor use and IP 54 for outdoor use.
Sheet steel used shall be cold rolled, of minimum thickness 2.5 mm, smooth finished and
appropriately stiffened to provide adequate strength. There shall be a removable gland plate of
minimum 3 mm thickness. The distribution board shall have hinged doors with pad locking
facility. Doors and other covers shall be fitted with neoprene gaskets, to satisfy the IP 52 and IP
54 requirements, to prevent ingress of dust, moisture and vermin.

All live parts shall have a minimum phase to phase and phase to earth clearance in air of 25 mm
and 20 mm respectively. The removable cable gland plate of 2.5 mm cold rolled sheet steel is
included. The interior cabling space is to be as per drawings. Requirements include an external
earthing terminal suitable for 19 mm x 6 mm aluminium alloy earthing strip. Provide one number
of HRC fuse puller for every distribution board.

The distribution board shall be provided with individual labels with designation or rating. The
danger plate, as shown in the drawing, shall be fixed to every pillar door. All labels and plates
shall be of corrosion resistant material. Distribution board can be categorized into three types as
given in section 4.16.

Pole mounted transformers rated 125 kVA and below shall have the distribution board fixed on
the pole or mounting platform. The board shall be supplied complete with a hot dipped
galvanised steel fixing assembly, to allow the board to be mounted on one transformer station
steel pole, at a height approximately 1200 mm above ground level. Fixing assembly is to fix to
poles of diameters ranging from 120 to 300mm. large size distribution boards shall be plinth
mounted near the substation. The components of transformer distribution boards are:

¢ MCCBs and HRC Fuse
MCCBs shall be heavy duty type, mounted on bases, having a rupturing capacity of 10kA
for transformers rated at 250kVA and 25kA for larger transformers. Outgoing feeders
shall be protected by HRC Cartridge Fuse of appropriate capacity of the distribution
pillar. The minimum rated breaking capacity of outgoing HRC fuse shall not be below
S50kA.

¢ Main Busbars

Main bus bars shall be of aluminium of appropriate size. Bus bars shall be horizontal, but
with gradual gradient from front to rear as indicated in the drawing for the different
phases. All bus bars shall be solid, without joints and shall be rated for continuous
maximum current. The maximum temperature of the bus bars, under operating condjtions -
when carrying rated normal current, shall not exceed 85°C. Bus bars shall be adeq at%
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supported on insulators to withstand dynamic stresses due to short circuit current. Bus bar
support insulators shall conform to the relevant applicable Standard. Bus bars shall not be
painted and all performance characteristics specified shall be obtained with unpainted.
The main bus bar terminating to MCCB shall be with copper of appropriate current
rating. Aluminium is not acceptable due to present construction issues where the size of
aluminium bar has been reduced at MCCB terminal point to fit in MCCB slot, which gets
burnt out over the time due to its reduced bar size.

Interior Lighting and Wiring

Large transformer distribution board shall be provided with two 230V, 50 Hz, 40W,
incandescent lamp fixtures, placed diagonally opposite each other, internally at the top of
the pillar, for interior illumination and controlled by limit door switch and 2A fuse link.
Whereas for small size pillars, one lamp fixtures controlled by limit door switch is

sufficient.

Table 103: Distribution Board Rating for Pole Mounted Transformer

Phase

Transformer
Rating (KVA)

LV Current
A)

DB Specification

10

13.91

TPN DB with 100 amps Bus bar, incomer through
63 amps TP MCCB, 2ways/d4ways outgoing with
63amps HRC fuse (6HRC fuses/12HRC fuses)

16

22.26

TPN DB with 100 amps Bus bar, incomer through
63 amps TP MCCB, 2ways/4ways outgoing with
63amps HRC fuse (6HRC fuses/12HRC fuses)

25

34.78

TPN DB with 100 amps Bus bar, incomer through
63 amps TP MCCB, 2ways/4ways outgoing with
63amps HRC fuse (6HRC fuses/12HRC fuses)

63

87.65

TPN DB with 200 amps Bus bar, incomer through
100 amps TP MCCB, 4ways outgoing with
100amps HRC fuse (12HRC fuse)

125

173.91

TPN DB with 300 amps Bus bar, incomer through
250 amps TP MCCB, 4ways outgoing with 200
amps HRC fuse (12HRC fuse)

10

 41.67

SPN with 100 amps Bus bar, incomer through 63
amps SP MCCB, 2ways/3ways outgoing with 63
amps HRC fuse (2HRC fuses/3HRC fuses)

16

66.67

SPN with 100 amps Bus bar, incomer through 100
amps SP MCCB, 2ways/3ways outgoing with
100amps HRC fuse (2HRC fuses/3HRC fuses)

25

104.7

SPN with 200 amps Bus bar, incomer through 160
amps SP MCCB, 3ways outgoing with 100amps
HRC fuse (3HRC fuses) o

/
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# Transformer Distribution boards for rural network will require 2 spare fuse for connection to
new upcoming households.

Table 104: LV Distribution Board Specification for Pad Mounted Transformer

Phase ;;:zfgf2;$§3 e ((i:; rent DB Specification

T e [ e
N TR R 5
T | e [ e e S

Mini Feeder Pillars are used for feeding consumers from Ring /Loop networks. Therefore a mini
feeder pillar doesn’t have incoming MCCB and outgoing HRC fuse protection. Mini feeder pillar
comes with aluminum bus bars with nuts and bolts to connect cable lugs of different sizes. Mini
feeder pillar shall also have interior lighting facilities similar to transformer distribution pillar.
They shall have a degree of protection of IP 55 or better with bottom cable entry to avoid water
ingress. The minimum panel thickness shall be 2.5 mm, and there shall be a removable gland
plate of minimum 3 mm thickness. There shall be a lockable hinged door with a minimum
thickness of 2 mm. Separate aluminium phase and neutral bus bars shall be provided.

1.12 Connection of supply to consumer’s premises

Supply to consumer premises through a 2 or 4 core overhead cable in situations where
consumers are fed from the overhead system and a 2 or 4 core underground cable when fed from
an urban underground system.

Drawing DDCS-BPC-2014-66 shows the connection arrangement for a three phase and single
phase consumers. All components except the energy meter shall be provided by the consumer.
The energy meter will be provided by BPC.,

A new connection should not be livened unless:

e The consumer has installed an MCB as a point of isolation;

e The consumer has installed a stake earth, which is connected to a main earth terminal on
the consumer’s distribution board;

o There is a link between the earth terminal and the incoming neutral. As shown in the

drawing, the configuration of this connection will depend on connection of an
ELCB/RCCB.

1.12.1 Consumer Metering
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The choice of meter to install in a consumer installation will depend on the expected load. Three
types of meter are available:

e Direct connected, where the meter is directly connected to the incoming low voltage
supply;

e CT metering, where the meter is indirectly connected to the low voltage supply through a
current transformer; and

¢ High voltage metering, where the consumer is supplied at high voltage and the meter is
indirectly connected to the high voltage supply through a high voltage metering unit.

1.12.2 Direct Connected Metering

Direct connected metering should be used when the consumer load is does not 60 A. Standard
direct connected meters used by BPC are given in Table.

Table 105: BPC Standard Direct Connected Meters

Phase Meter Type Capacity (A) Class
1 Static 10-60Amps 2
3 Static 5-30Amps 2
Static 10-80Amps 2

The class of meter indicates its accuracy and the meter capacity indicate the current range over
which the accuracy can be assured. Hence a class 2 10/60 A meter can be expected to have a
metering accuracy of 2% over a current range of between 10 and 60 amps.

1.12.3 CT Metering

Where the consumer is supplied at low voltage and the expected maximum three phase load is
greater than 60 A, current transformer (CT) metering should be used. All current transformers
have a 5 A output and feed into a standard 5 A, class 1 static meter. The load shown on the
meter needs to be multiplied by the CT ratio to give the actual consumption,

CTs currently used by BPC have a ratio of 100/5, 200/5, 300/5, 400/5, and 500/5 and have an
accuracy of class 1 and a burden of 15 VA.

Care must be taken to ensure the correct multiplier is used when measui'ing consumption using
CT metering.

Table 106: BPC Standard CT Connected Meters

CT class Meter Type Capacity (A) Class
Static 100/5Amps
Static 200/5Amps
X/3 Static 300/5Amps
Static 400/5Amps

s Y Y Y
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1.12.4 High Veltage Metering

Consumers supplied at high voltage must provide a high voltage metering unit acceptable to
BPC. The high voltage metering unit shall incorporate both potential and current transformers.
The current transformer shall be class 0.5, have a maximum burden of 15 VA and have either a |
A or 5 A output. The voltage transformer shall be class 0.5, have a maximum burden of 15 VA
and have a 110 V output.

BPC will connect its own class 0.5 trivector electronic meter meeting the requirements of IEC
60687 to the consumet’s high voltage metering unit. The meter shall incorporates a data logging
facility and be capable of recording a range of different power system parameters at the point of
connection. '

1.13 Underground Cable Installation
1.13.1 General

¢ These notes in general cover cables up to and including 33 kV rating.

e Electrical installation work shall comply with all currently applicable statutes, regulations
and safety codes in the locality/country where the installation is to be carried out.

¢ Installation of cables shall be carried out generally as per IS 1255 or relevant applicable
IEC standards and enclosed typical drawings.

+ Installation of cables shall include unloading, storing, laying, fixing, jointing, termination
and all other work necessary for completing the job. Supply of glands and lugs whenever
specified, together with necessary materials for jointing and termination shall also be
included in Contractor's scope.

¢ Construction of cable trenches, provision of embedment and similar work involving civil
items will be carried out as per the instructions/notes on the respective project drawings
and installation specification.

e (Cables will be installed in trenches, trays, racks, tunnels, conduits, duct banks or directly
buried. The actual cable layouts will be shown on the relevant drawings. Any changes, if
necessary, after obtaining prior approval of the Engineer shall be carried out at site by the
Contractor and shall be clearly marked by him on drawings.

» Cables to each circuit shall be laid in one continuous length.

e  Where cables are to be installed at temperatures below 3 © C, they shall be heated to about

10 ° C for not less than 24 hours (in a heated building or in a tent with hot air heater) to
facilitate laying (otherwise the bending would damage the insulation nvd protective
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coverings of cables). The cable laying must be carried out swiftly so as not to allow the
cable to cool down too much.

Instead of cast iron cable route marker, plastic marking tape may be used for UG which
shall run along the length of the cable and shall have cable marking at every 1.5meter
length. :

1.13.2 OQutdoor Cable Installation

Directly buried cables shall be laid as per the drawings and cable route markers shall be
provided.MS cable marker to be replaced by plastic marker buried cables in trefoil
formation shall be bound by plastic tapes or 3mm dia. nylon core every 750 mm.,

Joints in directly buried cables shall be identified by joint markers at each joint location.

In each outdoor cable run greater than 50 meter, some extra cable length shall be kept at a
suitable point to enable a straight through joint to be made should the cable develop fault
at a later date.

Where cables cross roads, water or sewage pipes, the cable shall be laid in hume or steel
pipes. For road crossings the pipe for the cable shall be buried at not less than 600 mm
unless otherwise noted in the drawings. Hume pipes shall be preferred to steel pipes from
the point of view of corrosion.

Control cables and small power cables in trenches and tunnels shall be run in ladder type
cable trays (maximum tray width 600 mm) supported on trench/tunnel carrier arms. The
cables shall be laid to tray rungs by means of 3mm dia. nylon cord at an interval of 5000
mm and also at bends.

For good sealing arrangement at entry points, suitable pipe sleeves, adequate in number
and of adequate sizes shall be provided in building walls/slabs for passage of cables into
a building from cable trays/racks/cable trenches located outside the buildings.

1.13.3 Bending Radii for Cables

The bending radii for various types of cables shall not be less than those specified below, unless
specifically approved by the Engineer.

Description Single Core Multicored Multicored
P & Armoured Unarmoured
PVC insulated cable
upto 11 kV 20D 12D 157D’

Where D = Overall diameter of cable.

o
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(For XLPE insulated cables, recommendations of manufacturers to be followed).

The above values may be reduced to 70% when making only one bend such as in case of
installing an end termination

1.13.4 Terminations Clamping & Miscellaneous Details

Cable entry to motors, push button stations and other electrical devices shall be from the
bottom as far as possible or from the sides. Top entry shall be avoided particularly for
outdoor equipment.

Identification tags made from aluminium sheet shall be attached to each end of each cable
by means of GI binding wire as shown in drawing. Tags shall be additionally put at an
interval of 30 meters on long runs of cables and in pull boxes.

All cable terminations shall be solderless crimping type. Whenever lugs are required to
be supplied, adequate size crimping lugs of approved make shall be used by the
Contractor. The crimping tools shall be adequate for the lug sizes.

Wooden cleats when required for vertically supporting on or more single core cables per
phase, such as on vertical framework near transformer cable boxes, shall be made out of
well seasoned wood given two coats of fire retarding paint of approved quality.

1.13.5 Earthing of Cables

Metallic sheaths, screens and armour of all multi-core cables shall be earthed at both
equipment and switchgear end.

Sheath and armour of single core power cables shall be earthed at switchgear end only. If
specifically indicated in drawings, for long lengths of cables multiple earthing may have
to be adopted to safeguard against the presence of standing voltage under normal as well
as fault conditions.

Earthing of CT and PT neutral lead shall be at one end only.
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GLOSSARY OF TERMS

A

Altitude (m): Altitude is the elevation of a given location from sea level, usually measured in
meters. ’

Ambient temperature (°C): The temperature of the air, water, or surrounding earth.
Average annual rainfall (mm): It is the sum of the monthly rainfall (mm) in a year at a given
location divided by (12) twelve.

Average everyday temperature of conductors (°C): The daily average temperature
experienced by a conductor in its service at a given location.

ABC: Stands for Aerial Bundled Cables use for overhead distribution system.

Armoured Cable: A cable provided with a wrapping of metal (usually in the form of tape,
strip or wire) providing a mechanical protection and earthing of cables.

AC Resistance and DC Resistance: The resistance offered by a conductor to the flow of AC
current which is more than to DC.

Auto-Recloser: A recloser or auto-recloser is a circuit breaker equipped with a mechanism that
can automatically close the breaker after it has been opened due to a fault. Reclosers are used on
overhead distribution systems to detect and interrupt momentary faults.

Basic-Impulse Insulation Level (BIL): It is a test of a factory impulse-voltage waves (about 1.5
x 40 microseconds). It is used to define the ability of the insulation to handle travelling waves
coming into a substation over the transmission lines. Line construction is also rated in BIL.
Various line insulators all have a BIL rating as well as the type of construction

Circuit: Arrangement of conductor(s) for the purpose of carrying electrical energy and forming
a system or branched system.

Conductor: Any wire, cable, bar, tube, rail or plate used for conducting electricity

Cable: A length of single insulated conductor (solid or stranded), or two or more such
conductors, each provided with its own insulation, which are laid up together. The insulated
conductor or conductors may or may not be provide with an overall mechanical protective
covering.

Circuit breaker: A circuit breaker is switching device, capable of making, carrying and
breaking currents under normal operating conditions, and also making, carrying for a specified
time and breaking currents under specified abnormal circuit conditions such as those of short
circuit.

Covered conductor: A conductor having a specific thickngss‘ofi/lsﬁlating material around it.
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DO fuse: Stands for Drop out fuse. The drop out fuse is a fuse in which the fuse carrier drops
into a position to provide an isolating distance after the fuse has operated.

Distribution Board : A totally enclosed structure or pillar containing links or fuses for
interconnecting distributors.

Distribution Mains: The portion of any main with which a service line is, or is intended to be,
immediately connected.

Degree of protection: Refer IP code - a international Protection Marking, IEC standard 60529,
sometimes interpreted as Ingress Protection Marking, classifies and rates the degree of protection
provided against intrusion (body parts such as hands and fingers), dust, accidental contact, and
water by mechanical casings and electrical enclosures.

De-rating: Operating the part at higher values than rated specifications to prolong its life. At
higher altitudes, air density decreases; hence the dielectric strength of the air is also reduced and
de-rating of the equipment is recommended. Operating clearances (strike distances) must be
increased to compensate for the reduction in the dielectric strength of the ambient air. Since the
current rating decrease at higher altitude, therefore current de-rating is offset by cooler
temperature of the ambient air at higher elevation.

Earthing/Grounding: A connection to the general mass of earth by means of an earth electrode.
A conducting connection, whether intentional or accidental, by which an electric circuit or
equipment is connected to the earth, or to some conducting body or relatively large extent that
serves in the place of the earth.

Earth or ground Electrode: A conductor or group of conductors in intimate contact with the
earth for the purpose for providing a connection with the ground.

Earthing Conductor: A metallic conductor for connecting electrical equipment to the earth
electrode.

Electrical clearance: The shortest distance between two conductive parts (or between a
conductive part and the bounding surface of the equipment) measured through air. Clearance
distance helps prevent dielectric breakdown between electrodes caused by the ionization of air.

Factor of Safety: Safety factor (FoS) is a term describing the structural capacity of a system
beyond the expected loads or actual loads.

Ground Grid: A system interconnected bare conductors arranged in a pattern over a specified
and on or buried below the surface of the earth. The primary purpose of the ground grid is to
provide safety for workers by limiting potential differences within its perimeter to safe level in
case if high currents which could not flow in the circuit being work became energized for any
reasons or if an adjacent energized circuit faulted. Metallic surface matf dnd gratipgs are
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sometimes utilized for the same purpose. This is not necessarily the same as a signal reference
grid.
High voltage (Hv): Refers to systems with 66 kV voltages or above.

Isokeraunic level (thunder days): The number of thunderstorm days at a given location is
known as isokeraunic level.

IEC: A standard approved by the International Electro-technical Commission.
IS: A standard as approved by Bureau of Indian Standards.

Insulation Coordination: The process of correlating the insulation strengths of electric
equipment with expected overvoltage and with the characteristics of surge protective devices:

IP code: A coding system to indicate the degree of protection provided by an enclosure against
access to hazardous parts, ingress of solid foreign objects, ingress of water and to give additional
information in connection with such protection

Low voltage (LV): Voltage not exceeding 415 volts between phase to phase for three phase
supply or 250 volts between phase to neutral in case of single phase supply.

Load Factor: The ratio expressed as a numerical value or as a percentage of the energy
consumption within a specified period (year, month, day etc) to the energy consumption would
result from continuous use of the maximum KW demand occurring within the same period.

Maximum System Voltage (kV): The maximum rms voltage which a given electrical system
can support in normal operation.

Minimum temperature of conductors (°C): The minimum temperature that a conductor shall
experience in its service life at a given location.

Maximum temperature of conductors (°C): The maximum temperature that a conductor shall
experience in its service life at a given location.

Minimum approach distances: The minimum approach distance is the closest distance a
worker is permitted to approach an exposed energized conductor. Minimum approach distances
ensure that workers do not approach or take any conductive object closer to the energized parts.

Maximum Wind leading on conductors/supports (kPa): The specified maximum wind load
on conductor or support.

Meter Cupboard: An enclosure having a locked door and inside which a licensees’ energy
meters, cutouts and such other apparatus installed.

Medium voltages (MV): Refers to systems with 6.6kV or 11kV or 33kV voltage systems.
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Nominal System voltage (kV): A nominal value assigned to designate a system of a given
voltage class. It is the system voltage by which the system may be designated, and to which
certain operating characteristics of the system are related.

Nominal System Frequency (Hz): A nominal value assigned to designate a system of a given
frequency class.

ONAN: It stands for Oil Natural Air Natural, where the cooling oil and air are naturally
circulated without any additional circulation arrangement. It is one of the methods of cooling
Distribution Power Transformer.

ONAF: It stands for Oil Natural Air Forced, where the circulation of oil is natural but the
circulation of air is done with the help of a fan. This is another type of cooling method for
Distribution Power Transformer.

Overload: Operating conditions in an electrically undamaged circuits, which causes an
overcurrent.

Over current: Any current in excess of the rated current of equipment or the ampacity of a
conductor. It may result from overload, short circuit or ground fault.

Overhead line: Electric supply line which is placed above ground and in open air but excluding
live rails of a traction system.

Power transformer: A static piece of apparatus with two or more windings which, by
electromagnetic induction, transforms a system of alternating voltage and current into another
system of voltage and current usually of different values and at the same frequency for the
purpose of transmitting electrical power.

Power factor (pf): The ratio of Active Power (KW) to Apparent Power (KVA).

Relative humidity: The amount of moisture content in atmosphere at a given location expressed
in percentage.

Rated Impulse Withstand voltage (KV peaw):
The maximum crest value of an applied impulse voltage which does not cause a flashover,
puncture, or disruptive discharge on the test specimen like circuit breaker.

Rated one minute Power Frequency Withstand voltage (kV): The specified rms test voltage
at power frequency that will not cause a disruptive discharge when applied on the specimen for
ong minute,

Rated one second short time current (kA): It is that short time rms current Wthh a system can
carry safely for a period of 1 sec.
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Rated short circuit withstand current (KAg..): The maximum crest value of a short circuit
current that a system can withstand safely.

Rated bus bar current (A): It is that rms value of current that a bus bar can carry safely.

Rated circuit current (A): It is that rms value of current that an electrical circuit can carry
safely.

Rated short circuit breaking current (kA): The peak value of short circuit current that a
switching device can break without causing any damage to it, under prescribed conditions of use
and behavior.

Rated peak making current (kApeak): The highest value of current in the pole of a switching
device when the current is established by the closing of the device, under prescribed conditions
of use and behavior.

Rated voltage: The rated voltage is the maximum rms. value of the voltage that the equipment
can withstand in normal service.

Sub transmission system or Distribution system: Any system consisting mainly of overhead,
cable, and service lines, electrical plant and meters having design voltage of 33 KV and below
owned or operated by a licensee for distribution or for retail supply and used for the
transportation of electricity from a transmission system or generating sets or other points to the
point of delivery to consumers, and includes any electrical plant and meters owned or operated
by the licensee in connection with the distribution of electricity. The distribution system shall not
include any part of a transmission system, except where used for the supply of electricity to a
single consumer or group of consumers.

Seismic acceleration level: It is the acceleration of the ground movement at a location, that take
place due to earthquake, expressed in terms of the acceleration due to gravity (g).

Snow incidence in winter (mm): The range of the amount of snow fall in winter at a given
location expressed in millimeters (mm).

Surge Arrestor: A protective device for limiting surge voltages on equipment by discharging or
bypassing surge current; it prevents continued flow of follow current to ground, and is capable of
repeating these functions as specified.

Short Circuit: The connection of two or more points of a circuit through negligible impedance.

Short Circuit Current (kA): An over current resulting from a short circuit due to a fault or an
incorrect connection in an electric circuit.

Service Line: Any electric supply line through which electrical energy is or is intended to be,
supplied by a licensee.

a) To a single consumer either from a distributing main or immediately from the licensee’s
premises, or -
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b) From a distributing main to a group of consumer on the same premises or on adjoining
premises

supplied from the same point of the distributing mains.

Sealing Ends (sealing box or sealing Chamber): A close box fitted to one end of a cable or
external connection, in such a manner as to protect the insulation of cable from air or moisture.

Switchgear: It is a general term covering switching devices and assemblies of such devices with
associated inter-connections and accessories.

Switch: A switch is a switching device capable of making, carrying and breaking currents under
normal circuit conditions, which may include specified operating overload conditions and also
carrying for a specified time currents under specified abnormal circuit conditions such as those
of a short circuit. A switch is thus by definition, not intended to make or break fault currents.

Switch fuse: A switch fuse is a switch in which one or more poles have a fuse in series in a
composite unit, so that high fault currents are cleared by operation of the fuse.

Solidly Grounded: Grounded through an adequate ground connection in which no impedance
has been inserted intentionally

Sectional clearance: Sectional clearance is the distance between the live parts of the phases and
the terminals of the work section. The work section or maintenance section may be a platform or
ground on which operation personnel can carry out his task safely.

Unarmoured cable: A cable without a wrapping of metal unlike the armoured cable.

Underground cable: An armoured cable of a given size which can be laid in the ground for the
purpose of carrying electric current.

Underground Lines: An electric line laid in the ground using adequate size of an armoured
underground cable.

Voltage Drop: The loss of voltage between the input to a system/device and the output from a
system/ device due to the internal impedance or resistance of the system/device. In all electrical
systems, the conductors should be sized so that the voltage drop never exceeds 3% for power,
heating, and lighting loads or combinations of these. Furthermore, the maximum total voltage
drop for conductors for feeders and branch circuits combined should never exceed 5%.

Voltage Fluctuation: Voltage Fluctuations are systematic variations of the voltage envelope or a
series of random voltage changes, the magnitude of which does not normally exceed the voltage
range.

Wind pressure (kPa): The force excreted per unit area of a surface by windblown in that
location.
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BPC-DDCS-2015-33/1
BPC-DDCS-2015-33/2
BPC-DDCS-2015-34/1
BPC-DDCS-2015-34/2
BPC-DDCS-2015-35/1
BPC-DDCS-2015-35/2
BPC-DDCS-2015-35/3
BPC-DDCS-2015-36/1
BPC-DDCS-2015-36/2
BPC-DDCS-2015-36/3

BPC-DDCS-2015-37/1
BPC-DDCS-2015-37/2

Description

Single Pole Assembly -Telescopic Pole (11.2meter)

Single Pole Cross-arm Assembly -Telescopic Pole (11.2meter)
Double Pole Assembly -Telescopic Pole (11.2meter)

Double Pole Cross-arm Assembly -Telescopic Pole (11.2meter)
Single Pole Assembly -Telescopic Pole (12meter)

Single Pole Cross-arm Assembly -Telescopic Pole (12meter)
U-bolt for Shielding Wire for Single Pole Structure

Double Pole Cross-arm Assembly -Telescopic Pole (12meter)
Double Pole Cross-arm Assembly -Telescopic Pole (12meter)

Double Pole Cross-arm Assembly for Shielding Wire -Telescopic
Pole (12meter)

Pole Mounted Transformer Structure for Steel Tubular Pole
Transformer Plateform for Steel Tubular Pole

BPC-DDCS-2015-38/1 Pole Mounted Transformer Structure for Telescopic Pole (11.2me-

BPC-DDCS-2015-38/2

BPC-DDCS-2015-38/3

ter)

Pole Mounted Transformer Structure Cross-arm for Telescopic
Pole (11.2meter)

Pole Mounted Transformer Structure Cross-arm for Telescopic
Pole (11.2meter)

BPC-DD(CS-2015-39/1 Pole Mounted Transformer Structure for Telescopic Pole (12me-

BPC-DDCS-2015-39/2

BPC-DDCS-2015-39/3

BPC-DDCS-2015-40/1
BPC-DDCS-2015-40/2
BPC-DDCS-2015-41/1
BPC-DDCS-2015-41/2
BPC-DDCS-2015-41/3
BPC-DDCS-2015-42/1
BPC-DDCS-2015-42/2
BPC-DDCS-2015-43/1
BPC-DDCS-2015-43/2

ter)

Pole Mounted Transformer Structure Cross-arm for Telescopic
Pole (12meter)

Pole Mounted Transformer Structure Cross-arm for Telescopic
Pole (12meter)

11 kVand 33 kV ABS Arrangement for Steel Tubular Pole

ABS Cross-arm Assembly for Steel Tubular Pole

11 kVand 33 kV ABS Arrangement for 11.2M Telescopic Pole
11 kVand 33 kV ABS Arrangement for 12M Telescopic Pole
ABS Cross-arm Assembly for 11.2M & 12M Telescopic Pole
Typical ARCB Arrangement on Steel Tubular Pole

Cross-arm Assembly for Mounting ARCB on Steel Tubular Pole
33 kV Procelain Pin Insualtor-Large Head

11 kV Procelain Pin Insualtor- Small Head

BPC-DDCS-2015-4411 & 33 kV Composite Silicon Rubber Pin Insulator
BPC-DDCS-2015-45Procelain and Composite Silicon Rubber Disc Insulator
BPC-DDCS-2015-46Assembly for Disc Insulator Arrangement
BPC-DDCS-2015-47Hardware Fittings for Disc Insulator Arrangement

66 BPC-DDCS-2015-48 o
67 BPC-DDCS-2015-49

Stay Insulator
Spike Earthing Set
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BPC-DDCS-2015-51
BPC-DDCS-2015-52
BPC-DDCS-2015-53/1

BPC-DDCS-2015-53/2

BPC-DDCS-2015-54/1

BPC-DDCS-2015-54/2

BPC-DDCS-2015-55

BPC-DDCS-2015-56/1
BPC-DDCS-2015-56/2
BPC-DDCS-2015-56/3

BPC-DDCS-2015-56/4
BPC-DDCS-2015-56/5

BPC-DDCS-2015-57/1
BPC-DDCS-2015-57/2
BPC-DDCS-2015-57/3

BPC-DDCS-2015-57/4
BPC-DDCS-2015-57/5

BPC-DDCS-2015-58

BPC-DDCS-2015-59

BPC-DDCS-2015-60/1-2
BPC-DDCS-2015-61

BPC-DDCS-2015-62
BPC-DDCS-2015-63
BPC-DDCS-2015-64
BPC-DDCS-2015-65
BPC-DDCS-2015-66

Description

Pipe Earthing Set

Stay Assembly Set

General Arrangement of 4 ways Unitized Substation

Single Phase Transformer LT Panel , Incomer MCCB

upto 125Amps, HRC Fuse upto 125Amps (Internal View)
Single Phase Transformer LT Panel , Incomer MCCB upto
125Amps, HRC Fuse upto 125Amps (External View)

Three Phase Transformer LT Panel , Incomer MCCB

upto 200Amps, HRC Fuse upto 63 Amps (Internal View)
Three Phase Transformer LT Panel , Incomer MCCB

upto 200Amps, HRC Fuse upto 63Amps (External View)
Mini Feeder Pillar

4 Ways Transformer Distribution Pillar (Front Elevation)

4 Ways Transformer Distribution Pillar (Side Elevation)

4 Ways Transformer Distribution Pillar (Front Elevation
without Door)

4 Ways Transformer Distribution Pillar (Gland Plate Details)
4 Ways Transformer Distribution Pillar (Foundation Details
anf Lighting Circuit)

6 Ways Transformer Distribution Pillar (Front Elevation)

6 Ways Transformer Distribution Pillar (Side Elevation)

6 Ways Transformer Distribution Pillar (Front Elevation
without Door)

6 Ways Transformer Distribution Pillar (Gland Plate Details)
6 Ways Transformer Distribution Pillar (Foundation Details
anf Lighting Circuit)

Typical Details of 11 kV and 33 kV Fuse Cutout

Typical Arrangement of 11 kV and 33 kV Air Break Switch
Arrangement of Bow Guy and Fly-Guy

Arrangement of Conductors at Angle Location - 4 pole
structure (60 degree to 90 degree location)

Details of Guarding for 11 kV and 33 kV

System Chain Link Fencing (10 m x 10 m)

33kV /11 kV/.415 kV Subsation Pipe Earthing
Distribution Substation typical Earthing

Arrangement Consumer Connection Arrangement
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NOTE
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5. Gl/HUME PIPE SHALL BE PRGYIDED FOR ROAD CROSSING.

’ GN &
BHUTAN POWER CORPORATION ENGINEERING BESIGN % CONTRACTS DEPARTMENT
‘ LIMITED
e TIFLE ¢ DISTRIBUTION DESIGN ¢ CONSTRUCTION STANGARD
NAME GATE INSTALLATION PRACTICE ~ DIRECTLY BURRIED CABLES
PESTMNED Y o '
KHECKED BY N
DRAWING NG, BPT-2N0S-2015-1 REVISIDN
BRROVED BY : e

Distribution design and coggtrugfion standards | 117




iestern grid gugky @

Eastern grid
)
a2 6D
(To Indiay (~<_JTNyn0 YNyno
220k . @ {3k V.
(To Indie! ;_ég@ YNd |
ARk Y ~ PkV
fak \ _/O @
oynll| @ Dynil
ik kv
Oynll
YNyn0 ke Dynll @ Dynll
g
&) 1k—— LV m/
p

Dynil
p
Z|K‘ﬂ%

BHUTAN POWER CORPORATION LIMITED

ENGINFERING DESIGN &« CONTRACTS DEPARTMENT

IES REN
" NAME DATE
(DELGUED BY

DISTRIBUTION DESIGN &« CONSTRUCTION STANDARD
NETWORK PHASING

CHECPEOET ORAWING NO. BPC -DOCS -2015-2 PEVISION 2015
LEREOVED BY

118 | Distribution design and construction standards




o § x

-l

Rumerical

Relay-|

o - ~
5y o T

s

Primary Bus NN )m)_l R
v - h
N Lm.,m)r; 4
HEEE B e
|
Numerical Relay-1 Mf.
Protection: 50, 51, SON,5IN, 1
24, 27, 59, 49, 81
WT1/0T] Trip/Alarm \.%:v
\ >

Pl

RESTRICTED EARTH-FAULT PROTECTION FOR STAR WINDING

HIGH IMPEDENCE RELAY

BIFFRENTIAL PROTECTION FOR 2 WINDING BELTA-STAR TRANSFORMER

, N
" . Numerical Relay-2 r (Y é 3 R
Numericel | | Protection: 50, 51, S0N,5IN, ﬂA_ A,
SPM Relay-2 g1 bR Y TV VT Y
nm/
H Secondary Bus
nw:u n_va ﬂv:u
ENGINEERING DESIGN & CONTRACTS DEPARTMENT
| BHUTAN POWER CORPGRATION LIMITED ,
S DISTRIBUTICN DESIGN & CONSTRUCTION STANDARD
1L NAME DATE TION SCH F TRANSFORMER
CTTTT R TYPICAL PROTECTION SCHEME FOR 33711 Kv
CHECKED BY DRAWING NO, BPC-DDCS-2015-3 REVISION 2015

APPROVED BY

Distribution design and constructi

stAndards | 119




Foraownoadlng  For Fordowslaeding  #ar

dstd lo Remole puse pulse datd to Femote gutse pulee
Laplop PC Output- Output-2 1o PC Ieail Yuiput -4 Duiput-?
Sommunication Lapteg Communtcatlon
i 1 i 4 } i 1 I3
R52/0ptical [ R$IROpticat RSN
port ot part Port
LT Sec, F Sec, £T Sec, PY Set,
burrent Input Yoltage Input Current noet Voltage Input
bbbty p—r Y —— ——
M OLEMY LY VA YY VB NoLiM LIM) 1 YR VY YR VA
20 00 ¢ P o 00 3 0 0 DO O %9 -
L L
] Y 8 Slngle Prase % Y B Single Phase
AC Ay, Ak,
Pownt Spply Power Supaly
ot or
Tput from the nput from the
nﬁﬂw 5l Power Fach n.-ﬁ_ Y] Powsr PXX
o mu» w-ru [ 4
28 P
#1185 * P 1Bl
[ £f
w-m [0} rv-s (04
PI{ &2 P2 st
2.2 H|
18-PH) u*
Pl sz
LYY )Yy NaAAT
LYY Y ALYV
RO AAT A YV

TYPICAL CONNELTICN DIAGRAM QR THREE -PHASE, THREE ~WIRE HETER

TYPICAL CONNELTION DHAGRIM FOR THREE -PHASE, FOUR-¥IRE KETER

BHUTAN POWER CORPCRATION LIMITED

ENGINEERING DESIGN & CONTRACTS DEPARTMENT

DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
TITLE NAME DATE V ENERGY METER CONNECTION
DESIGNED BY TYPICAL DRAWING ON MV E
e - -2015- REVISIDN 2815
APPROVED BY DRAWING NO, BPC-DBCS-2015-4

120 | Distribution design and construction standards



S
3
S
‘ 4. =
c
[, VOLTAGE SELECTION USING BUS-COUPLER AUXILIARY SWITCH _ —
m.
Incomer | Buscoupter Lieomer? S
N2y /2 5y/7 Sy /zZ g
N N\ NN 5
N 8
~® ~l. AN g
N Selectied PT —e—3 Z+—F—" Selected PT Leads £
N _nl/ N P S N leads to other § —Z—& J—@— 1o other panels 2
~] panels —— g A
. e VI// ~ . ™~
To LHS panel To RHS panel m sHs
xclosed when incomer | open PT-? &Té.lnl&@ PT-|
®closed when incomer 2 open o1 (L e
Xt ( W
ENGINEERING DESIGN AND CONTRACTS DEPARTMENT
- BHUTAN POWER CORPORATION LIMITED
DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
TITLE NAME DATE . 10N SCHEME
ST EY VOLTAGE SELECTION SCH
(HECKED BY DRAWING NO, BPC -DOCS-2015-5 REVISION 2015

APPROVED BY




BREAKER SCHEME WITH BUS PT

Incomer-] Incomer-Ii Incomer -{ Incomer -1l

3
B
BC
BKY - KV
] E[
(2) (2)
MV A ; & SMVA
3 (11
!

[=
3

ml
(2) smva
3 (&) Nnu
)] 3 ]
[TV HRY 1
1. feomer-. Lcheme Incomer 1l schemns neomer - scheme Incama*-1. scheme
_W E B cper . mn.. 5bo* 3o - w, ol b2 ot et
= g fomena s a=|—| = @othzk N @ grotigs
.w W Me.\. w.m Buscoupler scheme - ..m
o % = | c o
45CIUNLE" SCheme - § T . e =
,w d il - = ¢ of A nﬂw_ mI_l Sy Relay 251 m
= g 5
= z £
i3
g <
E
g
R
9
ENGINEERING DESIGN & CONTRACTS DEPARTMENT ..M
BHUTAN POWER CORPORATION LIMITED .m
T DATE DISTRIBUTION DESIGN ¢ CONSTRUCTICN STANDARD ...m
Mwmr_mz.mc Ay NAME MY BREAKER SCHEME FOR SYNCHRONISING TWO SOURCE Dnm
LHECKED BY DRAWING NO. BPC -DDCS-2015-6 REVISION 2015 | &
: APPRCVED BY —




> > <" ﬁii.w: > e ﬁ lwiiv
Pt
[KY Suppy
Bus A
N\
500k VA No
1/0.415Y by
pactkage Substation \
i
y
e G <t ..m;?\l- > <G’ m,i e
LKV Suppy LEGEND
Bus B e SUPPLY DUS Circuit breaker

Note: For simplicity earth switches not shown, —~ No Load break switch - Normally open

— L 0dad break switch - Normally clesed

— = Fuse switch
— QD OkVA 1170415 kY transformer
—— 3¢ 1KV 158mm X LPE insulated cable

Egag
R

BHUTAN POWER CORPORATION LIMITED

ENGINEERING DESI{GN &« CONTRACTS DEPARTMENT

DESIGNATION

NAME

RATE

DRAFTSPERSCON

DESIGRER

DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
ARRANGEMENT FOR UNDERGROUND DISTRIBUTION SYSTEM-RESIDENTIAL

PROJECT MANAGER

HLAD GF DEPARTMENT

ORAWING NO, BPC-DDCS-2015-7 REVISION 2015

Distribution design and construction skan{lards J123



0.9
kY Suppy A
Bus A . Q %
Sl e
0 e (D

sl x

v
X 075 030 _080_ 2
LEGEND E
Do <33 ,ﬂ ﬂ X o ﬂ .r X — X——  Supply bus circult breaker m
ﬂ ﬂ ﬁ g Fuse switch g
@ 170415k transformer 2
I1kV Suppy it ¥ 11KV [50Mm XLPE g
Bus B insulated cable K
e DiF€CATONAL definite time 5
. . e . pratectlon setting (secl =
Note: For simplicity earth switches not shown, -z
[
=
ENGINEERING DESIGN + CONTRACTS DEPARTMENT =
BHUTAN POWER CORPORATICN LIMITED =
et DISTRIBUTION OESIGN & CONSTRUCTION STANDARD 3
O A TSPERSN NAE DAIE ARRANGEMENT FOR UNDERGROUND DISTRIBUTION SYSTEM-INDUSTRIAL + | £
DESIGNER COMMERCIAL =
PROJECT MANAGER . . aN 2915 | =
o AD OF DEP AR TMENT DRAWING ND. BPC-DDCS-2015-8 REVISION 2915 | &




2800 o
1204 1200 -
|-'—~*'—i<—~*~*—1 ISME (10050} Znos B
| H-‘E:{x ] 10! [’\FE T |+
88’?14
N |
7 e 3 3
o]
il - ;_! ISMC T5x40 (3nos!}
[
NOM. T e
oD u.o\ o
FUL i7" * ‘A LA a0 tong %
i ISA 50x50x6 (2Nos) M 100G
e ~ 7 | BELTING)
h M% ISML {125x65]
_]gfi PLATFORM 2NOS (bNos)
g ET¥ 4 {I ] -
=
v
I EARTHINGN T 1
\ WIRE \
o L= 1 LB
[ =)
M
-y d . g L
I g .
AN crommoevee TN 7 A ™S
= NTNAZS ] N RSN
= or ‘/"‘ CONLRETE 1:2:4
m =
=
/- MS BASE PLATE
| — —1 1 ) Sa— §
450
L50
NOTES

1. DIMENSIONS AS SHOWN ARE IN mm.
2. MOUNTING HEIGHT OF THE TOP DD FUSE T0 BE ADJUSTED WITHIN 6M FOR USE OF HOT STICK

ENGINEERING DESIGN ¢« CONTRACTS DEPARTMENT

| BHUTAN POWER
% | CORPORATION LIMITED

DISTRIBUTION DESIGN # CDNSTRUCTION TANDARD

: TERMINATION POLE SUBSTATION TYP "
DESIGNATION NAME DATE ARRANGEMENT :

DRAFTSMAN

DESIGNER

DESIGN LHECK ' * REVISION W
PROECT MANAGER DRAWING NG, BPC-0DCS-2015-9 :

PROECT DIRECTOR SIS



2800 -
o 1200 100 i
- —
T i X by T 1t
0D 116
\| |
I C
f g
BE T E S - -
NOM. % T -
oD 140—\
h A ISMC 75x40 {ZNos]
CLAMP (ZN"P) S |/BELTING)
NOM ISMC 125x65 (ZNOS)
0D 165 TRANSFORMER ok o™
= PLATFORM u
- y  wow—
2 T 3 B
—
L [ e ]
EARTHING
WIRE N
| !
g y
AN GRoUND LEVEL AN T 1 AN
o NS ZS ! LR
g 3 :
/ MS BASE PLATE
| S— | w—— 1
NOTES
1 DIMENSIONS AS SHOWN ARE IN mm.
2. MGUNTING HEIGHT OF THE TOP DO FUSE TO BE ADJUSTED WITHIN 6M FOR USE OF HOT STICK
ENGINEERING ¢ DESIGN DIVISION
BHUTAN POWER ST T
—
CORPORATION LIMITER  p15TRIBUTION DESIGN # CoysRuC f\oN STANBARD
: INTERMEDIATE POLE SUBSTATION
DESIGNATION NAME DATE ARRANGEMENT=, _
DRAE TSHMAN Nt /
DESIGNER AN ’
DESIGN CHECK \\; ) f REVISION
PROJECT MANAGER DRAWING NO.BPC-DBCS-2015-10 55 2015
PROJECT DIRECTOR




2800

1260 1200

- T

100

NOTESET

1. DIMENSIONS AS SHOWN ARE IN mm
2. MOUNTING HEIGHT OF THE TOP DO FUSE TO BE ADJUSTED WITHIN 6M FOR USE OF HOT STICK

| By 17) T }Fﬂ;‘_{ &
MC 10050/
TN NG
\l §
B ¥ 14 I 1Ty ¥ -ﬂc]'_
[ e )
=
A £ - {1E 1 X ;X E 3 -ﬁ_}_
1
\; * H? s | LA ISMC T5x40 (2Nos)
FULL L Ll _ | AP Sax6 (2Nos] L} £00mm tong
CLAMP (2Nog H B S ey 3,
5: DY
NOM ISME 125x65 (2NDS)
aD 165 TRANSFORMER
I | | |- PLATFORM i
3 - | |
8 LT 3 T T ¥ 4 I"—_ _—'1
e
EARTHINGHN T |
\ WIRE ﬁ»
- i P b
% f-ecn
| = .
LN GROUND LEVEL ANy P ERN
. KRATS RARYS
(¥
= r
™ 8 pp—
=
* /— MS BASE PLATE
— | E— 1 i—1

AT,

"1 CORPORATION LIMITED

BHUTAN POWER

ENGINEERING DESIGN &« CONTRACTS OEPARTMENT

DESIGNATION

NAME DATE

DRAFTSMAN

DESIGNER

DISTRIBUTION BESIGN & CONSTRUCTION S ANDARD

TENSION POLE SUBSTATION TYPE ~C " ARRANGHYENT

DESIGN (HECK

PROJECT MANAGER

PRCJECT DIRECTOR

REVISION

CRAWING NQ. BPC-D0ES-2015-1) 2'3|.5




76!

12008
|

Cv]
T

-432'-

Gl

500500

| roemenen §

CORPCRATION LIMITED

BHUTAN POWER

ENGINEERING DESIGN & CONTRACTS DEF’/&BTMENT?*;

N

DISTRIBUTION DESIGN & CONSTRUCTION ST

I kY, D - CKT, POLE STRUCTURE (H

PRCJELT DIRECTOR

DESIGNATION NAME DATE CONFIGURATIONY .-

DRAF TSMAN \ T )
DESIGNER :

DESIGN CHECK S 7T REVISION
PROJECT MANAGER DRAWING NO. BPC-DDCS-20i5-12/4 T e

2015




7 ) 1530 T 6T

o
i
>

260t )

YL
=0

3300

2000

ENGINEERING DESIGN & CONTRACTS BEPARTMENT

BHUTAN POWER -
CORPGRATION LIMITED BISTRIBUTION DESIGN & CONSTRUCTION STANZAR

kv, D - CKT, POLE STRUCTURE WERT!

DESIGNATION NAME DATE CONFIGURATIDON}
DRAFTSMAN

DESIGNER . —10
DESIGN CHECK . _ REVISION
PROJECT MANAGER ORAWING NO. BPC-DOCS-2015- 12/ ~ 2515

PROJCT DIRECTOR



T ——0 g P@E@
t 765 763 76 2
— G ——-——i?)m : (—@@_)
g
3
J;ij\ GL /W B S R H
s 5005500 - T
§
t uL —=

CORPORATION LIMITED

ENGINEERING DESIGN & CONTRACTS DEPARTMENT

BHUTAN POWER

N
DISTRIBUTION DESIGN & CONSTRUQTION ST‘_AN RD - - .

'

PA Y
33KV, D - CKT, POLE STRUCTURE (HORIEONA AL

BESIGNATION NAME DATE CONFIGURATIONY,

DRAFTSMAN \ Lo

DESIGNER ——

DESIGN CHECK v . | REVISION
PROJECT MANAGER DRAWING NG, BPC-DDCS-2015-13/AN, .~~~ | 215
PRCJECT DIRECTOR R




:
]
oot

d

!
—:m—;\ I ] M —
| g |

g
- g =

g

g

BHUTAN POWER

CORPCRATION LIMITED

ENGINEERING DESIGN & CONTRACTS OEPARTMENT

DESIGNATION

NAME

DATE

DRAFTSMAN

DESIGNER

GISTRIBUTION DESIGN # CONSTRUCTICN STANDARD

33kV,D - CKY, POLE STRUCTURE (VERTYCAL
CONFIGURATIONI

DESIGN (HECK

PROJECT MANAGER

PROJECT DIRECTOR

REVISION

DCRAWING NG, BPC-DDCS-2615-13/B 2015




STRAIN CLAMP SUPPORT BRACKET:

SERVICE SUPPCRT BRACKET BEHIND
HOCK BOLT COR HOGK BRACKET

HOCK BOLT OR HOOK BRACKET

SERVICE CABLE STRAIN CLAMP
WEDGE BOLTED OR HELIFGRM TYPE
SERVICE CABLE
a»
L__ Lo ’/ _

| e
g \«‘,__//
LV ABC 1%
3%
” INSULATION PIERCING
P /I CONNECTORS
2
..-.h-_

SERVICE CABLE STRAIN CLAMP:
WEDGE BOLTED OR HELIFORM TYPE

STRAIN CLAMP
SERVICE BRACKET

= C T T T Tle—

NOTES

1. DiIMENSIONS AS SHOWN ARE IN mm.
2.  DRAWING IS NOT 7O SCALE.

|
ENGINEERING DESIGN ¢ CQN?’RAE\S DEP?‘?TMENT

BHUTAN POWER

CORPORATION LIMITED DISTRIBUTION DESIGN AND CONSTRYATION STANDARDS
LV ABC TYPICAL SERVICE LAYQUT AMRANGEMENT
DESIGNATION NAME DATE Vo A
DRAF TSMAN e . s
DESIGNER T = A
DESIGN CHECK S 1T e REVISION
PROJECT MANAGER DRAWING NO. BPC - DOCS -2015- 14~ -

PROJECT DIRECTOR

— T L B )



HOCKBLLT oR
HOOK BRACKET
MAXIMLIM ANGLE
OF LINE BEVIATION

//] SUSPENSION  {SMALL ANGLE)
CLAMP

DOUBLE sUsPENSIoN
CLAMP BRACKET

MAXIMUM ANGLE
OF LINE BEVIATION

30°-50°

A

/.

SUSPENSION {1 ARGE ANGLE}
CLAMP

LV ABL

>

NOTES

1. DIMENSIONS AS SHOWN ARE IN mm.
2.  DRAWING IS NOT TD SCALE.

SI, ENGINEERING DESIGN & CONTRACTS DEPARTMENT
d BHUTAN POWER
CORPORATION LIMITED DISTRIBUTION DESIGN ¢ CONSTRUCTIDN STANpA D_

ol LV ABC -
T VTR e INTERMEDIATE & ANGLE POLES DETAILS |
DRAFTSMAN )
DESIGNER -
DESIGN CHETK ‘ GEN
PROJECT MANAGER DRAWING NO. BPC-DDCS-2015-15 - e
PROJECT DRECTOR




=R

el
HGOK BOLT OR <

HOCGK BRACKET

STRAIN
{LAMP

INSULATED*/

LAP

LV ABC

- N

ALLOW SUFFICIENT TABLE TAL
10 ALLDW FOR FUTURE EXTENSIDN

ADDITIDNAL HODK BOLT
HROK BRACKET DR HDDK NUT

HCOKBDLT DR
HOOK BRAZKET

HODK BDLT DR
HOOK BRALKET

LY ABL

STRAIN
TLaMp

INSULATIDN PIERLING LONNELTOR DR
PREINSULATED [DOMPRESSION SLEEVE |

o N

INSULATION PIERTING CONNECTOR OR
FIELD CONDITIONS MAY ALLOW PREINSULATED LOMPRESSIDN SLEEVE

TABLE TD BE TONTINUDUS AT POLE

STRAIN
CLAMP

NDTES

1 DIMENSIDNS AS SHOWN ARE IN mm.
2. DRAWING IS NOT 7D SUALE.

e
,v"’ "
o -
) ,

ENGINEERING DESIGN & CONTRACTS DER4RTMENT

BHUTAN POWER

“iimg | CORPDRATION LIMITED - —
L TITLE : DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
DESIGNATION NAME DATE e
DRAFTSPERSON LV ABC TERMINATION & ANCHOR POLES DETAHS
DESIGNER
R DRAWING NC. BPC - DDCS - 2015- 16 REV.




HooK BalT ok

STRAIN
£LAMP

INSULATION
PIERCING
CONNELTDR

LV ABL

HOOK BOLT OR
HOOK BRALKET

NOTES

2. DRAWING IS NDT TD SCALE.

250

200

SUSPENSION
CLAMP <>\

HOOK NUT DR
ADDITIONAL

LY ABL

1. DIMENSIONS AS SHOWN ARE IN mm.

STRAIN LLAMP

INSULATION PIERCING CONNECTOR DR ©
PREINSULATED £OMPRESSION SLEEVE

HooK BOLT ok
HOOK BRAZKET

STRAIN

SUSPENSION
{LAMP

BHUTAN POWER
CORPDRATION LIMITED

:IK .
Tnee

ENGINEERING DESIGN ¢ CONTRACTS DEPARTHENT

DESIGNATION NAME DATE

DRAFTSPERSON

DESIGNER

PROJECT MANAGER

DISTRIBUTION DESIGN &« CONSTRUCTION S:T‘AND

LV ABC TEE POLE DETAILS

HEAD OF DEPARTMENT

URAWING NG, BPC - DDCS - 2015-17

R,EXISIDN




{ lgmm dia hole

15y ] tfor details refer next pagel
A§E NOM.CD 86.9mm
P 3.25mm thick
1500
1
J
} NOM.OD 1143
3.65mm thick
(560
]
32
|

NOM.0OD 138.7

/—S.dmm thick

0o

Concrete 1:2:4

Iz‘w"//rs

o d
=

1250 PLanting Depth
Base Plate

"""’W\\m\\\\\//
4 x\\\x

NOTES

I, DIMENSIONS AS SHOWN ARE [N MM,

2. SPECIFICATIONS AS PER IS:2713 (PART [ TO [T = 19802
3, POLE TOP CAP -M.S.PLATE WOULD BE TAG WELDED TO THE POLE

E

ENGINEERING DESIGN (:'QNT"ACTSUEPAR?MENT
BHUTAN POWER ot —
CORPORATION LIMITED DISTRIBUTION DESIGN & CONSYRUCTIZN STANDARD
" :
N batE 75 METERS SWAGED POLNASEMBLY

DESIGNED BY N

" P - s
CHECKED BY

. . - .
DRAWING NO. BPC -BDCS-2015-18  ~ - " REVISION
IAPPRDVED BY 2815

i
.




NDM.OD 88.3mm —-\
hY

/\,@
I
G citcumferential
weld
it
b
g¢ through holes.
30" criss-cross
Lo (4NGS)
1
T OETA
o
bl PRET)
" Tapered at the top
= ol
104 ] 3
P | i
P A W 1G THE P
I oy d Collar 45mm thk welded
I ! %K— Internallyto the base plate _
[k " o B
23
lequally spaced bolts 8amm | | E
Llong (6 mm ¢ threaded 3Bmm, =8
g mm ¢ holes =@
160 mm hole
k=
52
&
w v
5
o q
3
A A (Seper ackedl
g
NOTES i
t, DIMENSIONS AS SHOWN ARE IN MM, i
2 DRAWING NOT TQ SCALE.

3. SPECIFICATIONS AS PER 15:2713 (PART | 70 111 s 88Dy
£ POLE TOP CAP -M S PLATE WOULD BE TAG WELDED 70 THE POLE

ENGINEERING DESIGN & CONTRACTS DEPARTMENT
BHUTAN POWER

CORPORATION LIMITED

BISTRIBUTION DESIGN & CONSTRUCTION STANBARD

NART DATE 7.5 METERS SWAGED POLE DETAILS
CESIGRED BY |
KHECKED BY

ORAWING NO. BPC-DBCS-2015-18 REVISION
bherrovin By w5

Distribution design and construction standarfls | 1



160t

DR

S

NOTES L |
!, DIMENSIONS AS SHOWN ARE IN MM,
2. SPECIFICATIONS AS PER 1S:2713 (PART | TO 111 = 1860}

2405

NOM.GD 1143

/—- 3.85mm thick

NOM,00 1387

/— 45mm thick

NOM.QD 1865.1
SAimm thick

Through bolt tMi2xbolt Length)
for spike earthing,

Y

kol

Ground Floor
Concrete 1:2:4

—/—Base PLate

5O, e

3.POLE TOP CAP -M.5. PLATE WOULD BE TAG WELDED TO THE POLE

BHUTAN POWER

CORPORATION LIMITED

NAME DATE

PESIGNED BY

: ;
Joo ' |
ENGINEERING DESIGN 4 pnmn\c* DE?%MENT\
t <
. i
DISTRIBUTION uzs:sug  CQNSTRY
N _
t0 METER SWAGED POLE ASSEMBLY

S

. i
TONFSTANDARD

Y e i

[HECKED BY

WPPROVID BY

DRAWING NO, BPC-ODCS-2015-% REZ‘;}SSW“




= 7
clircumterentlal Through bolt T
weld MIb x Bi Length o —_—
Tapered at the top [ B
H ol 0T
L oy NN ~
_liZ i i)
POLE CAP BETAML Stielded 10 the polel
4 AMLS
SOINT ) TA
0N
Pole Type WIg-5P -5
Lengtin mm g
o Cotiar 45 mm thk welded ¢ lop mm A3
- ._b s
%' i X " Tnternally to the base plate LB Tocness ] mm %
o U
M = Length mm b7 i3]
' - Ry
Jequally spaced bolts Imm| o8 e i
Long tkmm ¢ threaded Bmm, | Z= { Thicaness|mm 5
13 mm ¢ notes ¥ lergtn | mm 2
16 mm hole - an mm 15!
5g =
2 A
Lengin mm 500
ﬁ Welded Joint
4
£ — -
a mm 55
S : o o
- e - tg /oG N frim b ]
BL e !
PLanting deptn | mm 1
—» o =
- mm ]
-
mm hi 3
- m
R iNMM g B 1.
. : . » mm L]
3, SPECIFICATIONS AS PER IS:2Ti3 tPART | TQ 111 = 19800
L POLE TCP CAP -M,S, PLATE WOULD 8F TAG WELDED YO THE POLE
R ENGINEERING DESIGN 8 CONTRACTS DEPARTMENT
BHUTAN POWER
: CGRPORATICN LIMITED DISTRIBUTION DESIGN & CONSTRUCTICN STANDARD
s
NAME DATE IOMETER SWAGED POLE DETAILS .
kTESIGNED BY h
KHECkED BY
DRAWING NO.BPC-DDCS-2015-21 Mevisioy ‘\

4

Distribution design and construction SW | 139

. B i
WPPROYED BY




30 NOM.OD 139.7

i /—‘ 4.5mm thick
Jl

A NOM.OD 165.7

/_‘ 4.5mm thick

P O T P

NOM.OD 193.7
5.4mm thick

Through bolt (MiZxbolt Lengtih)

san /* for splke earthing.
< o

G.L

=

Base PLate
NOTES ‘ /

. DIMENSIONS AS SHOWN ARE IN MM s T
2, SPECIFICATIONS AS PER [S:2T13 tPART 1 TO 11 ¢ IS8D) L -
3, POLE TOP CAP -M.S. PLATE WOULD BE TAG WELDEQ TO THE POLE L /

ENGINEERING DESiGN t CON CTSﬁEPARTMENT

DISTRIBUTION DES\EN AND CGNSTR TiON STANDARD

BHUTAN POWER
CORPORATION LIMITED

NAME DATE {2 METERS SWAGEU PULE :\SSEMBLY
DESIGNED BY
CHECKED BY ——
J{\PPRGVED BY DRAWING NO, BPL -BBCS-2015-22 2015




2
— Through bott o |1l
M6 x BL LengtK i
)
i
. i {
H & ° T
S, -
L ] .
- .
PQLE CAP DETAILS
o~
ud THBETA
N T4
Pole Type mﬁgp.m
iLength mm 12000
Cotlar 43mm thk welded Internally < | oo mm )
= £
q - - 10 the base plate & Tcreasiom -
i -3
R Length mm nw
€ 4] mm 165.7
Jequaily spaced bolis Simm| us
e i . Llong 16mm & threaded mm, | Sw | Thickness| mm L}
// i8mm ¢ holes T Lengtn | mm o0
b Q0 mm IEoh]
Eé
=& Thicxness] mm 54
" 3%
- 163 mm hoke Length mm [
3 WeLded Joint
=
2 | ma e
4 mm %
- _._:; b mm ]
. eer e o €0 e 3 ¢ mm ®0
j:18 mm "
Pianting Depth | ™ =
2 |a man =
S
E b mm B
NOTES - o |=
I, DIMENSICNS AS SHOWN ARE IN MM, g d mm 197
2. DRAWING KOT 10 SCALE 5 e mm g
% SPECIFICATIONS AS PER 1S:2713 (PART 1 70 111 = 1980) BL for sowe sar thinal em 1 210
L POLE TOP CAP -M5, PLATE WOULD BE TAG WELGED 10 THE POLE
ENGINEERING DESIGN &« CONTRACTS DEPARTMENT
BHUTAN POWER
COPORATION LIMITED DISTRIBUTION CESIGN AND CONSTRUCTION STANDARD
e
NAME DATE I2METERS SWAGED POLE ASSEMBLY DETAILS
DESGNED BY
— DRAWING NG, BPC-DOCS-2015-23 REVISIQN
APPROVED BY : Cons

Distribution design and construction standfgrds | 141




PoLe Cga/“
PARAME TERS
Foot Nud Lug
SECTION Bt B2 332 B4 BS
» e 1}/ LENGTHGmD B&SD | 2650| 2630 2650 § 2650
THICKNESS(mm} 21 24 21 21 21
TOP DIAMETER{Am) 119 180 241 298 332
Foot Bar
BOTTOK DIAMETERGw) 197 2se| 318 | 975 ] 4m
S
= OVERLAPS
OVERLAPS | LAF-L LAP-2 LAP-3 LAP—4
i B1/82 B2/B3 B3/B4 B4/8BS
420 5 o550
o e EOVERLAPS 430 630
a d
11260 1
[ - T
;'u
100mn hole
Bl pam
HiIE nut welded coller
. 300
Far thirg Ly
eI |V
& E 3
MY
RSN S00x 500
N o 3oy welthin Ixi0# hole —\
wn - i 40
F 500 =
Detoll of the collar
with bose plate
== 1 tag weid equally
Base Plate (353 H
1;:“;0.11 cop H‘\
Nate:
sALL Parts shall 0o BS 40 IW6 Grade B C and Galvanization as per |5 %28-15or had
ﬂﬁ?g{,ﬂf}ﬁgﬁf‘iﬁ':ﬁ“‘ Natlonal or international Standards and any revisfon thereot
sgoting ber dgistance to be maintained at 3tinm Detor 3‘{’33*,’20,?;_‘?" cap
R ENGINEERING DESIGN & CONTRACTS
T T # .
BHUTAN POWER DEPARTMENT
CORPORATION LIMITED
TITLE : DISTRIBUTION DESIGN « CONSTRUCTION STANDARD
e T e TELESCOPIC POLE DETAILS FOR {1.2M{\ .
DRAF TSMAN P, / ‘
(F SIGNER e
DESIGN [HECK R .
PROELT MANAGER DRAWING NG, BPC-DDCS-2015-24 4 | REN}yO o
PROELT DRECTOR Pl. . 20
o v .

142 | Distribution design and construction standards 3 -




BS TX-1771 or Equivetent Natfenat of Interndational Stancdrds and any
sALL Bimenalona tn mm

sThrough hole dla #mm at (dmm trom the poie top 1or thlelding wire
tFooting bar distance to be maintained at Xomm

v thrsugh
PARAMETERS
[ Y g
SECTION Bl B2 33 B4 BS B6
LENGTHCrm) 2630 | 2650 2650 |2e50 | 2650 | 1wep
,é," THICKNESS¢mm 21 21 21 gr| 21 21
TP DIAMETERCaM) 19 180 240 298 Iz 109
Foot Nutiug BOTTOM DIAMETER(mm) 197 298| e | 3 £30 132
+ IVERLAPS
¥ Nw i
H LaP-1 LAR=2 LAP-2 LAP-4 LAP-5
HVERLAPS Bl/B2 B2/B3 B3/B4 B4/BS B&/B1
Foot Bar OVERLAPS 20 430 el 630 289
- wf’%‘%
-]
e
300
12000 i
R T J00nn hole
b
K16 rut weldeds coller
-.~+ 500
=
| T S00x 5003
- / d 3 welok: 2x108 hole
SR \
- v T 40,
; SO0 4
DetoR of the toliar
th bose piate
[
. E )
3 tap I:(;; equally
-
thempdl cap —'\
== [N}
Nole: -
#ALL Faris shali be BS {360 |98 Grade S0 ang Gelvanization as per 15 229-1995 or

revision theregt Detad of then paole cap
X

#id3x6

. AN

BHUTAN POWER

ENGINEERING DESIGN « CONTRACTS
*  DEPARTMENT

CORPORATION LIMITED

DESIGNATION
DRAFTSMAN
DESIGNER

NAME BATE

TITLE = DISTRIBUTION DESIGN & CONSTRUCTION STANDARD

TELESCOPIC POLE DETAILS FOR

M

OESIGN CHECK
PROJECT MANAGER
PROJECT DIRECTOR

DRAWING ND.BPC-DDCS-2015-25

" lREvision
ey

st

Distribution design and construct dards | 143



Y, Weliding

2mm thk stect plate 100t nut LU

.

welding

Top Yiew

150

J17]

| \__—
4? 1mm dla ms o0t bor

section x-x

NOTES

FERROUS PARTS HOT DIP GALVANIZED AS PER BS-72%

DIMENSIONS AS SHOWN ARE IN mm.
TOLERANCE +5%

ORAWING (S NOT TO SCALE.
FOUR NUMBERS PER POLE

N

LT ENGINEERING DESIGN & CONTRACTS
‘ BHUTAN POWER DEFPARTMENT

CORPORATION LIMITED

\ ‘ DISTRIBUTION DESIGN & CONSTRUCTION STANBARD

DESIGNATION NAME DATE o

DRAFTSMAN B i

DES!GNER :

DESIGN CHECK T
LR
: .2
\ < .

Foot Bar for Telescopic Pole

A

/ o
PROJLT MANAGER ORAWING NO, BPC-DDCS-2015-26 i &SIDN / .

PROJECT DRECTOR f
144 | Distribution design and construction standards ‘"\ W o




Welded /Bmm dia, 100mm long spike rods {10nos}

S50x6mm ms Hm/

e

sechion X-X

S0xémm ms flat
NOTES

FERROUS PARTS HOT DIP GALVANIZED AS PER BS-729
DIMENSIONS AS SHOWN ARE IN mm.
TOLERANCE £5%

DRAWING IS NOT TO SCALE,
ONE NUMBER PER POLE

I R A

ENGINEERING DESIGN 2 CONTRACTS

| BHUTAN POWER DEPARTMENT
CORPORATION LIMITED

DISTRIBUTIGN DESIGN & CGNSTRUCTION STANDARD

ANTI-CLIMBING DEVICE
DESIGNATION NAME GATE

DRAFTSMAN N
DESIGNER

DESIGN CHECK o ’
PROJECT MANAGER DRAWING NO, BPC-DDCS-2015-27 ‘ RE\%ON /
PROJECT DIRELTOR 2015

Distribution design and constriction stadardsf| 145




0

T e - !

& DANGER ¢

33000 ‘* » FOLTS
Q :ﬁWM"

bl

f

*a

(& DANGER P

11000 "ag? “VOLTS
492000 *, ¥y, STTERT

SAlad b))

s

1. DIMENSIONS AS SHOWN ARE IN MM
MS PLATE SHALL BE 2MM THICK

| ETTERING AND FIGURE: RED ENAMELED
BACK GROUND: WHITE ENAMELED
BACK OF THE PLATE: BLACK ENAMELED
L. DESIGN OF DANGER PLATE IS AS PER 152551
5 ([ORNERS OF THE PLATE SHALL BE ROUND OFF
6. FASTERNERS PER PLATE: 4 NOS. 16MM DIA WITH GI BOLTS
7. ONE DANGER PLATE PER STRUCTURE

ENGINEERING DESIGN & CONTRACTS DEPARTMENT

BHUTAN POWER s
CORPORATION LIMITED DISTRIBUTION DESIGN & CONSTRU!

joo
DANGER PLATE FOR 33kViand 11

DESIGNATION NAME DATE

DRAFTSMAN ’%\ W

DESIGNER :

DESIGN CHECK g ‘ o
PRCJECT MANAGER ORAWING NG, BPC -DDCS - 2015-28 “ b UREVISION
PROJECT DIRECTOR N oo o201




M16X50 FULL THREADED < )
g
[ B
F
I fm16x1oo (FULL THREADED) \\ ) g
== 10 SUIT'RILE BtA 51‘, EM :N \\\mmrmm——/——/ - .
IO Py ‘ g[ ; ~ b . =
Tad L.,;J i_.‘.ﬁ........{ 5 -"l
- 7
-—-——SD—----;-———T].‘E SUIT PILE lejl-"—éﬁ—-“ .
o | [oH
E—:M)TWH SULT PILE mn—-——w-w-l—ao—
: - YPE - p A
o Y N E[ X TYPE - (LAMP (HALF CLAMP}
Y TYPE - CLAMP {FULL CLAMP)
) M16X50 FULL THREADED
;
M16X100
30I30m SUIT PLE Difenmrmminen -anT---anr--J
o © o E[
NOTES
STAY CLAMP
1 DIMENSIONS AS SHOWN ARE IN mm.
2. DRAWING IS NOT T0 SCALE.
3. ALL MATERIALS SHALL BE GALVANIZED
4. ALL THE BOLTS SHALL BE FULL THREADED TYPE
L ENGINEERING DESIGN &« CONTRACTS
: BHUTAN POWER DEPARTMENT
! CORPGORATIGN LIMITED
R DISTRIBUTICN DESIGN & CGNSTRUCTION STANDARD
TnPe
DESIGNATION NANE DATE CLAMPS FOR TELESCOPIC POLE
DRAFTSMAN
DESIGNER A
DESIGN CRECK
PROJECT HANAGER DRAWING NQ. BPC-DLCS-2015-28 R SION
PROJECT DRECTOR

Distribution design and constmctlonktd}‘ds | 147




PIPE OD NOM_GD 114

30, 35 35 .30 30
m 16MM DIA
‘U CLAMP  TBMM lENl
fj \ FL 65%6 THK

7

= — -+ —} C/W 9175 (/W 2115
\\ / HOLES HOLES
. | , g
g
@ STAY CLAMP

‘__.30 35 . PIPEOD , 35 ,30

f l_ | { NOM.0D 114

%_ ‘L—-———-“--w——n?'——?l ___130 35 | 35 30

- 1 16MM DIA, ‘ "U'E:MP FL 65x6 TH

1a-175MM LENGTH BOLT

' . j 20MM DIA G! PIPE .—ntn—/ 16MM DA,

w e 125MM LENGTH
- A i auw 3175 I NS FT 6CSLA6MI;HK
%‘—%r"-——'-——“# ? Tﬁ—#‘“——-—”m—f# -;[ /W 9115

HOLES
@ ‘M CLAMP @ CROSS ARM CLAMP (UsM)

PIPE OD

16MM DIA
‘U C(LAMP FL 65x6 THK
100 MM LENG dn ) & (/W #1715
: ] §  HOLES
#‘ _*-—' -
' ' NOTES
L DIMENSIONS AS SHOWN ARE IN mm.
@ FULL CLAMP 2. DRAWING S NOT T0 SCALE.

3. ALLBOLTS TO BE @16 T/W NUTS & SPRING WASHERS.

ENGINEERING DESIGN ¢ CONTRACTS
BHUTAN POWER DEPARTMENT )

> | CORPORATION LIMITED
TITLE : DISTRIBUTION DESIGN & CONSTRUCT{bN STANDARD

33& 1RV ¢
DESIGNATION NAME DATE CLAMP DETAILS FOR STEEL TUBRJ/AR POLE
DRAFTSMAN .
DESIGNER S — ’
DESIGN CHECK —
PROJECT MANAGER DRAWING NO. BPC -DDCS-2015-30 REVISION
PROJELT DIRECTOR 2015




M—liib/ PIN INSULATOR 100 40
il TOP HAMPER 4= 2 PLATES, 10 THK
| 1+ 90 10 WITH (922)926
i l ﬂr{=“=,di/_ | te— ~ LoiE AT
; R,
Lo ]
r:- / NCM. OD 114 3 - ])r/ l\"}{éi—{??o INSIDE
CROSS' ARM{ISMC 100 ISHC 100 _A ANNEL
\ / STAY (LAMP CLAMPS
E == =21 (IF USED] £ HOLE
L5 L5 ?115 HOLES 5
. -2 o FOR ol m
165 765 BOLTS
T MITRE AND
i swm Iy - ST WELD
i - e r
o NOM. 0D 1387
- v 40 9% | 92
g i i
- 335
et NOM. 0D 165 1 TOP HAMPER FOR INSULATOR PIN
§| "N / ' ' DETAIL
I
2T GROUND LEVEL
Ci NZSISES CLAMP DETAILS (U+M) (2 sets)
Y
- |7 130{ 35, poledia , 35 |30l
= I Ml CLAMP FL
MS BASE PLATE L 6566 THK b
HOLES FOR T6MM BOLT ;
N 3 re
 A—
POLE & CROSS ARM %'
ASSEMBLY
NOTES 10M STEEL TUBULAR POLE 1 STEEL
EROSSARM LHANNEL 1 Ms
1. DIMENSIONS AS SHOWN ARE IN mm TOP HAMPER WELDED 1N "L* SHAPE 1 MS
2. DRAWING IS NOT TO SCALE. PIN INSULATOR 3 PORCELAN
3. ALL NUTS AND BOLTS TO BE HOT DIPPED GALVANISED | ¢LAMP WITH NUTS & BOLTS {U+M] 2 MS
STAY SET ASSEMBLEY 1 MS
BASE PLATE 1 M5
DESCRIPTION ary MATERIAL
ENGINEERING DESIGN & CONTRACTS DEPARTMENT
BHUTAN POWER
CORPORATION LIMITED DISTRIBUTION DESIGN ¢ CONSTRUCTION STANDARD
. STEEL TUBULAR-SINGLE POLE STRUCTUR ETM
DESIGNATION NAME DATE I &33kY '
DRAFTSMAN
DESIGNER
DESIGR THECK
PROJELT MANAGER DRAWING NO. BPC -DDCS -2015-3i Rg\ns
PROJECT DIRECTIOR 2075




CROSS ARM CHANNEL

ISMC 10012 NOSY
. 765 __ 765 _. 765 __ 765/—
SRATING ASIMELY PETARSD i ﬁ el @ ] $
IL o [ l 94 = Lj
g r“ | 505058 i El El: STAY CLAMP
x
Nl 4
THid /1
— JE W .
7 5, o 1
TOP CROSS BRACING
PORT ANGLE
L t]5A SIXSIXE) Bt
IND
(=3
2 A %
£
- %h
FULL CLAMP
{6 NOS)
o
7]
- «w
_ (o'}
CROSS BRAUING ANGLE
1 __ (1SA SOX5AX6I82 2NOS
LOWER [RDSS BRACNG
— SUPPORT ANGLE
< >
1530 S = a — USA 503506 B3 1NO
o <
- x. CJ
3
'
d 1530 L
kL
=
=
Q
%]
i~
[ DM STEEL TVRMLAR POLE 2 STERL
TADRSARM [HANNEL k] (2] ‘ '
DL RELATDA SL7 1) FIRCELAN
PN REVLATOR SET 3 PORCELAN 450 450
TLAMP WITH MITS 3 BOLTS (WM 2 L3 e 4 NDTES
STAY SET ASSEMBLEY 1 ) i, BIMENGIGNS AS SHOWN ARE ™ am
BASE PLATE 2 w %, GRAWING 6 NS T 1D STALE.
DLSENAP TN 1144 MATERIAL

ENGINEERING DESIGN & CONTRACTS DEPARTMENT

BHUTAN POWER
CORPORATION LIMITED

DESIGNATION NAME DATE

DRAFTSMAN

DESIGNER

DISTRIBUTION DESIGN & CONSTRUCTJON STANDARD
Hakv /- H-FRAME\
i '
DOUBLE POLE ARRANGEMENT (STEEL BL’AR POLES!

DESIGN CHECK

Y

PROJECT MANAGER

VISION

'W'R'E

-

DRAWING NO. BPC -DDCS -2015-32/1 A

PROJECT DIRELTCR

i . ' e i .. 1-11

=N




- 3150
765 _, 765 _ 765 L 765 _ 26 HOLE
CrN—— - = B
d i i
— — L — — &
1N
) By 1143 {6
TOP/BOTTOM BETAIL OF CROSSARM 5T .
ISMC 100x50 (2N05)
L5 . 1530 ) 1530 w| L5
| | |0 -t
[o ° ] I 1
3150
—~ e
TOP VIEW OF CROSSARM - (CHL
ISM{ 100x50 (2 NOS)
L 718 Lo 1346 L 718 N 50
I 1
o o o o 2 E
- 3150 o —*
FRONT VIEW OF CROSSARM - (HL
ISMC 100x50 {2 KOS}
143 184 , 178 930 178, 184 143
— ] I-—-i % =-|-' "-uT.JSOL.-i
I 6 o o O 0 %% "o [rz
P 2040 N S
| Il il |
DETAIL OF BRACING - Bl
ISA 50x56x6 {1 NO}
45 e 14165 ( 14145 -~ L5
| l IS 1
| o - o | F‘T’
2%19 o i
DETAIL OF BRACING - B2
NOTES ISA 50x50%6 (2 NOS)
1 BIMENSIONS AS SHOWN ARE INmm
2. DRAWING IS NOT TO SCALE
3. ALL BOLT HOLES TO BE 18MM EXCEPT FOR THE ONE INDICATED.
ENGINEERING DESIGN &« CONTRACTS DEPARTMENT
HHUTAN POWER
CORPORATION LIMITED BISTRIBUTION DESIGN & CONSTRUCTION STA DA_R_D
I E3IKY  H-FRAME L
DESIGNATION NAME DATE ) '
DRAFTSMAN CHANNEL ¢ BRACING DETAIL (STEEL TUBULAR ROLEY:
DESIGNER R
DE SIGN CHECK ‘
PROJECT MANAGER ORAWING NQ. BPC-DDCS-2015-32/2 . REVI
PROJECT DIRECTOR _ 2015 o




DETAIL OF BRACING - B3

s, B35 I5ML 994 2 {514 235 1315

- —50,_ |

o o o o. D o‘[f__
N

B 2030 1

1SA 50x50x6 [1ND}

DETAIL OF MS STRING LACING FLAT

2 25
S e
we fo-ws ] =
[ Length fo suit Dim“Z* | !
' * SLOTTED HOLES,

M18, 30mm LONG

FL 50x6 {6 NOS)
Gl 16MM DIA NUTS AND BOLTS (6NOS)

FIXING OF PIN AND DISC INSULATOR ON CRCSSARM

in
B

Q
o

100]
Hil
HHi
il

NOTES

1 DIMENTIONS AS SHOWN ARE i wem
z DRAMING 2 MOT TO SIALE
X STANDARDS
IS 2062-1992/15 T 1 DR EQUIYALENT STEEL FOR GENERAL STRUCTURAL PURPOSES
B 09 964 OR FRUIVALENT DRENSIING FOR HOT ROLLED STEEL BEAM COLUMN CHANNEL AND AHGLE SECTION
4 MIRUM TENSILE STRENGTH - 420 MPA

s ALL TTEMS SHALL BE MED STEEL {HS) PANTED Wit UNE COAT OF RED OXDE PRIMER B ACCORDANCE WiTH
150 12967 O ANY OTHER EGUIVALENT INTERNATIONAL STANDARD HOWEVER, KUTS AND BOLTS SHALL BE HOT DEPED
GALVANISED WITH Z0 TDATIRG 600 GRAM PIR SQUARE METER.

L3 CISC ARRANGEMENT 15 SHOWN EOR 13k v SYSTEM, TAKE O (RS0 NSULATOR FOR 1Y SYSTEM

ENGINEERING DESIGN ¢ CONTRACTS DEPARTMENT
BHUTAN POWER
— CORPORATICN LIMITED DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
S Lide He3KY  H-FRAME 7
E DATE S ' N
T CHANNEL & BRACING DETAIL (STEEL TUBULJR POLESY
DESIGNER S —
DESIGN LHELK £ . .
PROJECT MANAGER DRAWING NO. BPC-DDCS-2015-32/ | ~ RRvis!
PROJECT DIRECTOR : . 01
152 | Distribution design and construction standards 4 ) ) u/




e JOP CROSSARM
tISHE 100x301 ~ 1 NQ

=765
é {3 LOWER CROSS ARM CHANNEL
S AT A a4 CEAMCIS S - | ND

o \
STAY CLAMP
\
FOOT BAR {4 KDs.}

8335
11200
. Ground Level
B~ " e
1870 |12 TELESLOPIC POLE 1 GS
TOP (ROSSARM [HANNEL 1 as
LOWER CROSSARM (HANKEL 1 o
PN NSULATOR 3 PORCELAIN
NOTES . i i CLAMP WITH MUTS & BLTE 7 &
t  DIMENSIONS AS SHOWN ARE IN mm. STAY SET ASSEMBLEY ! bt
7 DRAWING IS NOT T0 SCALE. BASE PLATE ! s
DES(RIPTION Q1Y MATERIAL
s e ENGINEERING DESIGN & CONTRACTS
i BHUTAN POWER DEPARTMENT

CORPQRATION LIMITED

BISTRIBUTION DESIGN & CONSTRUCTION STANDARD

;.,9 mw{:
i SINGLE POLE ASSEMBLY -11.2M TELESCOPIL POLE

BESIGNATION NAME BATE UKV & 33KY)
DRAFTSHAN
DESIGNER
DESIGN CHECK
PROJCT MANAGER RAWING NO, BPC-DDCS-2015-3371 REVISION
PROJCT DIRELTOR 2915

Distribution design and ¢or ctigh standards | 153

1




CLAMP X to suil pole dia

4 MI§ - 2H0S
/ #18 HOLE x 2
3 PN
“%"“"’“"“—$—“‘ - 1‘ 4o I 2 HOLE x 2
- 300\\ : |-.T0 SUIT PILE DIA-- |
25 HOLEXZ - 300 :
TOP CROSS ARM ASSEMBLY TOP CROSS ARM CHANNE

(ISMC 190x503 - I KD

/—CLAMP X to suft pole dia
Mis
/0_26 HOLE X2 f’\ / /d_zﬁ HOLEXZ

s & 3o

-
o
o
Lt
3

| 76> 1
LOWER CROSS ARM ASSEMBLY
{ISMC 100x501 - 1 NO

765

oZﬂﬁLEXZ /m HOLE /l HOLE o8 HOLE 28 HOLEXZ
p .
T ~ )N 5 " BE_
\] L ) - f I?
J00 LE5 - 00
DOJd Lot

LOWER CROSS ARM CHANNEL (ISMC 100x5301 - IND

NOTES

1 DIMENSIONS AS SHOWN ARE INmm.

2. DRAWING IS NOT TO SCALE.
3. LENGTH OF THE BRACING ANGLE SHALL BE DESIGNED BY THE SUPPLEER

ENGINEERING DESIGN & CONTRACTS
bR BHUTAN POWER DEPARTMENT
| CGRPORATION LIMITED

DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
, & g_;g

SINGLE POLE CROSS ARM ASSEMBLY - 11,24 T{LESCOPIC

DESIGNATION NAME DATE

DRAFTSMAN POLE 11 XV & 3XKV) i y,
DESIGNER . : 2

DE SIGN CHECK A

PROELT MANAGIR —_DRAWING NO, BPC-DDCS-2015-33/2 | |7 ffvisioy/

PROELT DRECTOR ! ‘ 1
] Y.
154 | Distribution design and construction standards N b )




L ?55'----i—-"!009 --------- 1800 )~ FHSres
oy & L é il
H ]
380
i JL '“"" \cmss ARM CHANNEL
( \ISHC 160X30 t2 NOS?
i +0 T 1 STAY CLANP
TOP CROSS BRACING SUPPORT ANGLE
; g (154 E5xE5xH1 | no,
} . - CLAMP X{
& T ——————LRUSS BRACING ANGLE (ISA B5x65x60 2 nos.
o ——LOWER CROSS BRACING SUPPCRT ANGLE
\‘15! B5xB5X61 1 NO.
LLAMP X
11240 L
|
[
1870
] ,I B TELESCOPC POLE 2 [T
 E——— 1 [TOP CRGSSARM CHANNEL F] [
NOTES D¥SC INSULATOR SET I PORCELAN
) PIN NSULATOR 3 PORCELAIN
L DIMENSIONS AS SHOWN ARE IN mm. YT TR 3 75
2. DRAWING IS NOT TO SCALE. STAY SET ASSEMALEY [ [
BASE PLATE 1 gs
DESLRPTION aty WATERIAL
ENGINEERING DESIGN & CONTRACTS
: BHUTAN POWER DEPARTMENT
CORPORATION LIMITED
DISTRIAUTION DESIGN & CONSTRUCTION STANDARD
DESIGNA TION NAME DATE DOUBLE POLE ASSEMBLY -i1.2M TELESCOPIC POLE
DRAFTSMAN tH KV « 3%V:
DESIGNER
DESIGN {HECK
PROJECT MANAGER RAWING NO. BPC-DBCS-2015-34/1  REVISION
PROKLT DIRECTOR [\ 4 2015

Distribution design anfl donstryttion standards | 155




/~Misx4 NIIS [CLANE Y

Lo ) - — _r =\
o ke | H L) o
0T ; O m—1

i :
3650

CROSS ARM ASSEMBLY PLAN

P18x4NDS. ﬁlBX;N\cs.
I & e AR 1
7Q SUIT POLE CIA T0 SUIT POLE BIA

CROSS ARM CHANNEL ¢1SMC 10Dx50) - ELEVATION

o8
3 ¥
1
- 1765 ! s {765
3650
CROSS ARM CHANNEL t1SMC J00X50: - PLAN
@ 1Bx4Nos. #18x2Nos.
w—-r---iw-io suit pole dia A—»--------—i»-to suit pole dio
i 3 - o o ¢ & . o 1635
- 2000 -
ANGLE FOR TOP CROSS BRACING SUPPORT 1154 65x£0x6F - | NO
¢ 19 x MNos. 018 XN
\r=to suit pole dia os-
I L I mj’ I — 163
i o 1]

ANGLE FCR LOWER CROSS BRACING SUPPORT (1SA 65x53x62 - | NO

an /visxauos
[ T

\e )

ANGLE FOR CRUSS BRACING ([SA 565 x 65 x 61 - 2NOS

78 fﬁ /SLEIT HOLE 218X30
e 5 o)

NOTES

1. DIMENSIONS AS SHOWN ARE IN mm.
2. DRAWING IS NOT TO SCALE.
3. LENGTH OF THE CROSS BRACING ANGLE

MS TENSION STRAP 160x6) - B NOS SHALL BE DESIGNED BY THE SUPPLIER

PR« ), WU
2y

bvcommars T Q SULT POLE BIA oo

ENGINEERING DESIGN & CONTRACTS

BHUTAN POWER DEPARTMENT
-{CORPORATION LIMITED

DISTRIBUTION BESIGN « CONSTRUCTION STANDARD

COUBLE POLE CROSS ARM ASSEMBLY - 11gM TELESCOPIC
DESIGNATION NAME DATE - S
DRAFTSMAN POLE tilkV & 33_?5__.\_13 . .
DESGNER " :
DESIGN (HECK PR
PROELT MANAGER RAWING NO, BPC-DDCS-2015-3472- . REYSION
PROECT DIRECTOR P 15

156 | Distribution design and construction standards oL




\‘.
! ",
........ . “
5 >"'\
e N .
" ‘\.,‘
1380 . oo SHIELDD WIRE
i\
765 P - HUOX BOLT & UTBRACKET
360 g
Jid ¥ v, d I
\\
\‘N\
1000 E.‘..."s:‘.ﬁ TGS e “mmnmenisas TOP CROSS ARM 11SME 108 5011 KO,
| & &
{TNTSTRN o L] b |
~, \\
dib AN o LOWER CROSS ARM IESMC 128 x30)
‘-\ seescimnemernns BRACING ANGLE (1SA 43X 262
i 7 ~. \\ STAY CLAMP
3 \‘\
"\‘M
M ennirmmnsnansen. FAGT BAR
L
12000
Ground Level
T e
2000
L TELESTOML POLE 1 G5
U-BDLT ARRANGEMENT 1 &
NOTES a T TOF (RDSSARM CHANNEL 1 ]
L DIMENSIONS AS SHOWN ARE IN mm. HOWER CROSSARM CHAKNEL ! &
7. DRAWING IS NOT TO SCALE. ;TA:S:’:;Z“ — . LN
} L
3 PROVIDE 18MM DIA THROUGH HOLE AT 100MM BFLOW THE POLE TOP AV A p 3
FOR FIXING THE HODK BOLT & U-BRACKET DESCRFIION BTy MATERIAL

ENGINEERING DESIGN & CONTRACTS DEPARTMENT
BHUTAN POWER

CORPQRATION LIMITED

BISTRIBUTION DESIGN & CONSTRUCTION STANDARD

SINGLE POLE ASSEMBLY FOR 12 M TELESCOPIC POLE WITH

NATE T GROUNDWIRE {11 KV & 33KV}
DESIGNED BY
FHECKED BY | ——
ISSS— DRAWING NO. BPc-uncs~zm5-3izg i 2015

Distribution design and ¢dgstructioff standards | 157




NOTES

CLAMP X

/

BREx2Nos,
Mls

O

765

1000

TOP CROSS ARM ASSEM3LY
ISMC | 50x58 ¢ nod

18 218 50 26X2Nos.
218x2NIS [_a \ p
~ f
-0 o o R
65% 100 - ]
TOP CORSS ARM CHANNEL PISMC 108x50x 10008 - | KO
CLAMP X
MLE
Nos. - .
/..m%xa os / /,¢26x2N05
Les P
| | ¥
‘ 765 ! 763 ]

{.OWER CROSS ARM ASSEMBLY

/2& XINOS, [SMC 180xS0 €1 no.} WxMos.

50
i# HOLE SHXTNGS 1 HOLE e
/4 i & |/
7 &t —o AR
S .
Ao 6 55 665
LOWER CROSS ARM CHARNEL (ISMC 100x50x16501 = | NO
@1p HILE B1p HOLE 5
° £ AL
30 ol 832 | I....ao 7

S99,

1 DIMENSIONS AS SHOWN ARE IN mm.
2. DRAWING IS NOT TO SCALE.
3. LENGTH OF THE BRACING ANGLE SHALL BE DESIGNED BY THE SUPPLIER

Lo =4

BRACING ANGLE ESA d0xdDx5E - | NG

BHUTAN POWER
CORPCRATION LIMITED

ENGINEERING DESIGN & CONTRACTS DEPARTMENT

TITLE : DISTRIBUTION DESIGN & CONSTRUCTION STANDARD

SINGLE POLE ASSEMBLY FOR [Z M TELESC IC POLé "WITH

NAME DATE GROUNDWIRE (1 KV & 3K
PESIGNED BY i L /
[rECEDEY ’ : . REVISION
[ P PROVED BY DRAWING Nﬂ.BPC—DOCS-ZOIS—?ﬁ/? . | s

158 | Distribution design and construction standards




A9 GIADAddY

NoISTAd €/8E-5102-$30Q- Id8 "ON GNIMYYQ A GDDIH)
FINLAMALS 704 JTINIS 404 F4IM QT3IHS 304 1708-N A8 QINDISIT
31vQ IWVN

JQUVANVLIS NCILONYISNOD ¥ NDISIO NOILNGIYLSIa

INTWLEVEE0 S1AVELINGD v NDISIA ONIYTINIONT

QILINIT NOILYHO4YOT ¥3IMOd NVLNHE

ERII

papvaayy Buoy wwce £
19945 DT ' 016 30 }108-1
oY uug'/Ip puD
3304 WM2I@ UM 9XOGXEL| 5
19938 O0H I douogznauuny adAi-n
Spua U30Y 3T PaPvaUY}
a3 AAUSDM BUD 3N i
19935 SaH ' Y% 3109 BuC) wuiggz
IVINZLVH ALIINYNO NE1LdINI83C #1S
SJIM BUIP1ISIUS
MIIA TUOJS

A

s

WEom EESQ\\

001

standards } 159

tYucti

Distribution design ;{hd co




SHIELD WIRE CHANNEL
LSHE Tex4d) -1 KO

|

¥

(111§

] b L0 | A G0 o

2 1. e

P! \
¥ CROSS ARM CHANNEL

LISHC {ECS01~2 NOS

. TAY CLAND
- " S

= u"-_.~__~__TR? CROSSE BRACING SUPPGHT ANGLE
1154 85x65x 6t

e BRACING ANGLE (154 BMBYS) - Z Kos

o by __ LOWER CROSS BRACIRG SUPPORY ARGLE
~. 115k BxEaxdl
12000 ™
S
.

wrons GLAMP X

Ground Level
AT s agine

1M TELESCOPK POLE

SHELDING CHANNEL
TOP [ROSSARM CHANMEL

HSC WNSULATOR SET
NOTES P INSLLATOR SET
CLANP WITHNUTS & BOLTS
DIMENSIONS AS SHOWN ARE N mm. BRAUNG ANGLE SET
DRAWING IS ROT TD SCALE. STAY (LAMP SET
DES{RIPTION
P ENGINEERING DESIGN & CONTRAGTS DEPARTMENT
-.* | BHUTAN POWER

% BRPORATION LIMITED

ﬂﬁﬂggﬂﬁﬂ
3k

Clrlw] =l wlo|r] wlw

Y MATERAL

DISTRIBUTION DESIGN & CONSTRUCTION STANDARD

DQUBLE POLE ASSEMBLY FOR 12M TELESCAPIC POLE WITH
: GROUNDWIRE (11 KV & 3V2-""

NAME DATE

DESIGNED BY

KHECKED BY I ': REVISICN
[pvey—— DRAWING NO, BPC -UDCS-ZUIS-:’BT- : » jzms

\.

L

160 | Distribution design and construction standards




SHIELD WIRE CROSSARM ASSEMBLY
ISMC 75%40, § NC,
I{ - /
#l8 HOLE x 2
) L,
106G | 1000
2283
OI.B}WIIS SHIELD WIRE CROSSARM CHANNEL t[SME 75X 401 Ino.
e
2000
2283
CROSS ARM CHANNEL 1I5MG 1801 2 NOS
M1EXANIS. LA Y
= T 7
1000 | 1000
630
CROSS ARM CHANNEL tISMC I100xS05 - ELEVATION
B18X4NoS. 918X4os.
L o <
= 1 Y ) +
L | 1N o
10 Sul1 POLE BIA To SULT PGLE DIA
L T T ———— aoco e ——— |
818 MLES CROSS ARM CHANNEL (SHC (0250 - PLAN
I ¥ [ *
L 1763 ' 1765 |
75 ;26 /suzr HILE 918530
e 4 5 [
i .
1 33
ME TENSION STRAP {S0xE) ~ B KOS
NOTES
1 DIMENSICNS AS SHOWN ARE IN mm
2. DRAWING IS NOT T0 SCALE.
ENGINEERING DESIGN « CONTRACTS DEPARTMENT
BHUTAN POWER
* BRPDRATION LIMITED
TITLE : DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
e -
P DOUBLE POLE ASSEMBLY FOR 12 M TELESCDPIC POLE WITH
NAME BATE GROUNDWIRE tH kY & 33KV}
MESIGNED BY
KHECKED BY REVISION
APPROVED BY DRAWING NQ.BPC-DDCS-2015-36/2 n 2015

Distribution design and constructidd stangdards | 161




ANGLE FOR TOP CROSS BRACING SUPPORT 1154 65 B5x%! - I ND

@ {BxMos, 1BXMos,
W«---r-to suit pole dio [ ‘—-to sult poie dic
- )

4 + o

- 2G50 !
£346

ANGLE FOR LOWER CROSS BRACING SUPPORT tiSA 65x¥5xbi - | NO

ws' XN

" NS,

; jto suit pole dia ,/
)

* TNy

- 2000 !
2400

ANGLE FOR CROSS BRACING f15A € x 65 x b3 - 280$

] o IBHOLE VeoNOS
..,,E‘.:.,ﬂ _ ﬂls/‘

2529 |

SHIELDING ARRANGEMENT ON DOUBLE POLE STRUCTURES
SHIELD WIRE CHANNEL
Sothkef

\—Shield wWire

NOTES

1. DBIMENSIONS AS SHOWN ARE IN mm.
2. DRAWINGISNGT TO SCALE.

3 LENGTH OF THE (ROSS BRACUING ANGLE SHALL BE DESIGNED BY THE SUPPLIER

Y
v

o e ENGINEERING DESIGN « CONTRACTS DEPARTMENT
A7 | BHUTAN POWER
23 PRPORATION LIMITED

|

i

: ’ TITLE : DISTRIBUTION DESIGN &« CONSTRUCTION STANDARD

DOUBLE POLE ASSEMBLY FOR 12 M TELESCOPIC POLE WITH
s TYE GROUNDWIRE tIi kV ¢ Bkv1 .- [
f.£5GMD BY -
SR EY i 1 fevisia
DRAWING NO. BPC-DDCS-2015-356/3 i 1 haws
P EEROGVED BY [
162 Distritorionrdesipmad Tomstrocton stamdards 4




3110

2800

o
Fan
g

4
@

Font
i
——
oy

o

400

b
A
|

400 400 500 X

&
i T
|

"x" TO SUIT OD OF POLE,

I
EQUIPMENT SUPPORTS,
CH 75x40 (3NOS)

310
\ 2800
| - i—-1/J HOLES, ¢15
T — % ¥
n Y
o4
e T Y L 2
, = TO SUIT MOUNTING HOLES OF LV PANEL y
TRANSFORMER LT PANEL SUPPGRT
“y *TO SUIT NGM 165 OD CF POLE, CH 100x50
31D
\ 2800 ‘
t |
Y b ¥ }t

Z

"2" TO SUT 0D OF POLE

SUBSTATION POLE TOP CROSS ARM

CH 10x50 2NOS

1. DiIMENSIONS AS SHOWN ARE IN mm.
2. DRAWING IS NOT TO SCALE.
3
4.

2 - _.!ZSH. | /—smrw 18X 30MM
M1 _}_4_2_9____,,.@ C'{l =2 / 2000
|.—Length to suit Dim "A™ l f < . - T = g_
SLOTTED HOLES, - T -
DETAIL OF MS FLAT M18, 30mm LONG el 4
FL 50x6 6 NOS) 500
Gl T6MM DIA NUTS AND BOLTS I6NOS) PLATEFORM REST PLATE {2000X307X5)
NOTES

TRANSFGRMER LT PANEL SUPPORT REQUIRE DNLY FOR 125kVA TRANSFORMERS
GENERAL ARRANGEMENT OF SUBSTATION BE REFERRED FROM DRAWING NO. BPC-BDCS-{9 TO 11}

BHUTAN POWER

ENGINEERING DESIGN & CONTRALTS DEPARTMENT

CORPCRATION LIMITED

BEC

e

BESIGNATION
DRAFTSMAN

NAME DATE

DESIGHER

DISTRIBUTICN DESIGN & CONSTRUCTION STANDARD

POLE MOUNTED SUBSTATIONSTRUCTURE DETAILS
FOR STEEL TUBULAR POLE

DESIGN LHETK
PROJELT MANAGER

PROJECT RRECTOR

BRAWING NO. BPL-BD{S-2015-37/1

ReEVRION
e

Distribution design and construction stanflard

163



Als

_ 500 .
35 120 120 282 : 400 82 120 120 35
] / /
]f 4 O —) / [y i
‘ el f/ ]j =g
S LGl
o -

\ = j/ I/ —> C.D
\_ f_; o SLOTTED HOLES.
POLE, NOM. 80 165 30mm LONG
TRANSFORMER PLATFORM {2Nos )
ISME 125x65

3185 |

_/E—-  — ]
AN M L HOOK 73x7SMu 10

TAPERED WASHER

sl
L —
=3
3
o

@12mm FL HD
28 DETAIL ‘A’ BOLT & NUT
/|
G 4
P secTion A-a \/;
-~ DETAIL'A’

NOTES

1. DIMENSIONS AS SHOWN ARE IN mm.

2. DRAWINGIS NOT TO SCALE.
LOO mm hole centre to centre length for 25 kVA and below
500 mm hole tentre to centre length for 63 kVA and above

ENGINEERING DESIGN & CONTRACTS DEPARTMENT
BHUTAN POWER
CORPORATION LIMITED

DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
DESTGNATION NAME DATE 33 & 11 kY TRANSFORMER PLATFORM FOR STEEL TUBULAR POLE
DRAFTSMAN
DESIGNER
DESIGN CHECK ! REV; |
PROJECT MANAGER DRAWING N BPC-DDCS-2015-31/2 .' - s / :
PROJKECT DIRECTCR

164 | Distribution design and construction standards . M




~ 550 850 -5 850 550 =
=1 g E £ A CROSS ARM CHANNEL

s (1SML 100 x 52 ) - ZNOS
CLAMP Y17 = T o0 S
2000
r 143 13 14 —4 l
18 - —-—-} 00 FUSE CROSSARM CHANNEL
USMC Tox 48 - ZNOS

CLAMP X1 T

_ | S 1

LA CROSSARM CHANNEL

CLAMP X2 1050 USHC TS X 400 - IND
C ==t "] 1SA 50x50x6 (2Nos)
(FOR X'MER
/ BELTING)
cias
ClAMB T 2nok g 500
@ nann R ,
= —r - TRANSFORMER PLATFORM
11200 l-] H (SME 15X B5) - 2NDS
g U Z
D k2 d
HD » b * v} ¥
¥ 4
CLAMP Ye/
 —
Transformer LT Panel —
(elther with

clamp/channel support?

Earthing lWug

AN

350 330

)
1200
AT T RS SIS | ek

1870

' St
e
NOTES

1. DISTRIBUTION PILLAR MDUNTING CHANNEL ONLY REQUIRE FOR 125 kVA TRANSFORMERS
2. MOUNTING HEIGHT OF THE TOP DO FUSE TO BE ADJUSTED WiTHIN 6M FOR USE OF HOT STICK
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