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The scope covers the basis of design, system philosophy, equipment selection and Control 
Philosophy of SEWAGE TREATMENT PLANT for 400 MW MARIB GAS TURBINE POWER 
STATION PHASE II REPUBLIC OF YEMEN. 

1.0 SEWAGE TREATMENT PLANT (Ref. Drg. no. PE-DG- 372-673-A001) 

Plant sewerage is collected in a septic tank. Overflow from the septic tank is collected in a collection 
chamber From the collection chamber overflow is pumped to the aerobic treatment chamber by 
means of 2x100 % overflow transfer pumps. Extended aeration is done in the aerobic treatment 
chamber with the help of air supply from blowers. The treated water after aerobic treatment is 
transferred to the N-Pit (DM Plant) by means of 2X100% treated water transfer pumps.  

2.0 Control Philosophy. 

The interlocks required for operation of pumps in various systems shall be PLC based. 

The control of all pumps and blower is PLC.  In addition, each pump will be provided with one local 
start/stop push button (lockable type) stations.  Suitable weather protection shall be provided for 
LSSPB (Local start stop push button) located near each pump. 

The sewage waste from buildings is collected in a septic tank through gravity.  The overflow from 
septic tank is collected in a collection tank. Once the level in the collection tank is high, one out of the 
two overflow transfer pumps (1W+1S) shall be started remote/manually and the waste is transferred 
to aerobic treatment chamber. Overflow transfer pumps shall be interlocked to trip with the low/high 
level of the tank via level transmitter.   

The aerobic process in the aerobic treatment chamber is a batch process.  Once the waste enters the 
aerobic treatment chamber, one out of the two Air blowers (1W +1S) shall be started 
automatically/manually.  The batch timing is around 8 hours.  Once the process is completed after 8 
hours, Air blowers shall be stopped automatically/ manually and one out of the two Treated water 
Transfer Pumps (1W+1S) shall be started automatically/ manually.  Treated water transfer pumps 
shall be interlocked to trip with the low/high level of the tank via level transmitters. 

ON/OFF/TRIP interlocks for submersible pumps and air blower shall be provided by providing suitable 
arrangement to meet the system requirement. 

3.0  Sewage Treatment Plant is designed for the following sewage flow rate and characteristics: 
Flow Rate  : 0.5 m3/hr. 
BOD   : 300 mg/l 

4.0 Effluent from Sewage Treatment Plant shall meet the following norms- 

Parameter Maximum value 
BOD 20 ppm 
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Sr.�No. Item�No. Action�By

01 01 For�information

02 01

Units�to�ensure�proper�
marking�on�the�boxes�so�
as�to�Identify�the�final�
destination�clearly.

03 01 For�information

04 01 All�Units

05 01 All�Units

06 01 All�Units

07 01 All�Units

Bharat�Heavy�Electricals�Limited
International�Operations���Projects�Division�

Integrated�Office�Complex,
Lodhi�Road�

New�Delhi��110003

Following�dispatch�instructions�for�effecting�supplies�under�the�above�contract�are�being�issued�for�compliance�by�all�the�units�
involved�in�this�project.

Details�
Purchaser's�Name�and�Address:�
Public�Electricity�Corporation
Airport�St
P.O.�Box�178
Sana’a
Republic�of�Yemen
Attention:�Eng.�Abdul�Mumen�M.�Mutaher
Managing�Director
Tel�:�(967�1)�328�141�142
Fax�:�(967�1)�328�150
E�mail�:�YPECNT@Y.net.ye

400�MW�MARIB�GAS�TURBUINE�POWER�STATION�PHASE�II�

Delivery�Terms:��DAP�(�Marib�Site�YEMEN)
Public�Electricity�Corporation
Airport�St
P.O.�Box�178
Sana’a
Republic�of�Yemen

Seller's�Name�and�Address:
Bharat�Heavy�Electricals�Limited�
International�Operations�Division�
Lodhi�Road
Integrated�Office�Complex�
New�Delhi�–110003,�INDIA

Payment�Terms�for�Equipment�Supply:
Contract�Terms:
Advance���10%�of�the�Contract�price.
Supply–�80%�on�submission�of�shipping�documents�
5%�on�the�receipt�of�Taking�over�and�Acceptance�Certificate�and
5%�on�the�receipt�of�Final�Acceptance�Certificate

Shipping�Marks�:
As�Per�LC�(�Copy�Enclosed)
Consignee:�
As�per�LC�(�Copy�Enclosed)
Notifying�Party�:
As�Per�LC�(�Copy�Enclosed)
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08 All�Units�&�Suppliers

01 All�Units/Suppliers

02

02.1 All�Units/Suppliers

02.2 All�Units/Suppliers

02.3 All�Units/Suppliers

02.4 All�Units/Suppliers

02.5 All�Units/Suppliers

02.6 All�Units/Suppliers

02.7 All�Units/Suppliers

02.8

02.8.1 All�Units

02.8.2 All�Units

Packing�(tare)�shall�be�part�of�the�Equipment�cost�and�shall�not�be�subject�to�return.�
The�packing�should�ensure�integrity�and�cohesiveness�of�each�delivery�batch�of�
Equipment�during�transportation.�In�case�of�Equipment�assemblies�and�unit’s�
delivery�in�the�packing�of�glass,�plastics�or�paper�the�specification�of�packing�with�
the�material�and�weight�characteristics�are�to�be�indicated.

Special�instructions�from�PEC�Yemen�:�

All�equipment�and�instruments�should�be�fully�packed�and�protected�from�damage�
during�transportation�and�field�storage.��All�machine�surfaces�should�be�protected�
with�planks�or�similar�materials�and�reinforced�with�metal�strips�or�plates�from�the�
outside.

All�electrical�/�electronics�equipment�such�as�motor,�switch,�control�device,�
instrument�and�component�should�be�sealed��with�polyethylene�insulation�and�a�
corresponding�drying�agent�should�be�provided.

For�all�piping�ends�as�well�as�pipes�and�tanks,�the�openings�should�be�protected�
from�damage�and�sealed�to�avoid�getting�affected�by�particulates,�moisture�and�air.�
These�Protection�measures�should�be�kept�intact�before�the�start�of�installation�or�
moving�for�periodic�inspection.�The�cost�spent�for�the�moving,�modification�and�
replacement�of�the�packing�and�protection�device�would�be�paid�by�the�BHEL.

Shipping�preparations�shall�be�of�export�quality�and�crating�shall�adequately�protect�
the�items�against�injurious�corrosion,�dampness,�breakage,�or�vibration�that�might�
be�encountered�in�their�transportation�and�handling.�BHEL�to�submit�a�detailed�
packing�and�crating�procedure�to�PEC�on�a�parent�equipment�basis�at�least�sixty�
calendar�days�prior�to�shipment.

Operational�spare�parts�shall�be�crated�on�a�parent�equipment�on�exclusive�basis�
and�there�shall�be�no�common�crating�of�unrelated�spare�parts.�For�items�too�small�
to�be�individually�crated,�they�have�to�be�crated�on�the�same�kind�of�equipment�
basis�under�condition�that�they�are�classified�and�packed�in�a�vinyl�bag�or�small�box�
on�a�parent�equipment�basis.

A�waterproofed�packing�list�should�be�provided�in�each�planks�or�packing�case.�The�
name�of�articles�in�the�packing�case�should�be�marked�clearly�on�the�packing�list�so�
as�to�be�identified�easily.

The�articles�in�the�case�should�be�supported�by�wooden�bars�in�order�to�be�fixed�
safely�and�it�should�not�be�wedged�individually�with�wooden�pad.�The�marks�outside�
the�case�should�be�printed�with�climate�proof�materials�or�paints�so�as�to�be�
protected�from�being�removed�during�transportation.

All�materials�and�equipment�should�be�packaged�according�to�the�typical�
environmental�conditions�during�storage.�In�case�of�severe�conditions,�these�
materials�and�equipment�should�be�packaged�carefully�by�taking�a�full�and�
appropriate�preventive�measure�to�protect�from�any�damage�or�wear.�The�marks�
should�be�painted�or�printed�clearly�and�durably�with�characters�of�40�mm�height�at�
minimum�on�both�ends�of�the�packing�case.�The�labels�should�be�well�protected�to�
prevent�loss�/�tempering.
A�mark�indicating�the�correct�lifting�position�should�be�shown�by�an�arrow�on�the�
packing�case.
Preparation�for�Shipment�of�Operational�Spare�Parts

Packing�Instructions�&�Inspection�Prior�to�Dispatch�by
Supplying�Units/Sub�Vendors:
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02.8.3 All�Units/ROD

02.8.4 All�Units

02.8.5 All�Units

02.8.6 All�Units/Suppliers

02.8.7 All�Units/Suppliers

02.8.8 All�Units/Suppliers

03 All�Units/Suppliers

04

04.1 All�Units/Suppliers

04.2 CQA/All�Units

To�the�extent�that�BHEL�intends�to�utilize�containers�in�the�shipment�of�operational�
parts,�BHEL�shall�utilize�good�quality�shipper�owned�or�nonreturnable�containers�
which�should�be�conveyed�to�Owner�before�its�receipt�at�the�Site.

All�shipments�of�operational�spare�parts�shall�be�consolidated�prior�to�shipment�and�
shall�be�transported�to�the�Site�in�accordance�with�the�contractual�shipping�
schedule.BHEL�shall�not�make�partial�or�multiple�shipments�of�operational�spare�
parts�for�the�same�parent�equipment�item�without�prior�approval�of�Owner.

BHEL�shall�submit�schedules�identifying�completion�of�fabrication,�ship�date�and�site�
delivery�dates�for�the�operational�spare�parts�on�a�parent�equipment�basis.

To�the�greatest�extent�practicable�,�BHEL�shall�individually�tag�each�Operational�
Spare�Part.�The�tagging�data�shall�include�the�Contract�number,�Item�number�and�
the�part�identification�number.�Where�such�individual�tagging�is�impracticable�due�
to�the�size�or�quantity�of�certain�operational�spare�parts�the�tagging�data�shall�be�
fixed�to�the�permanent�packing�of�these�operational�spare�parts.

Packing�commensurate�with�international�standards and�accepted�norms�will�be�
ensured�by�CQA/�Unit�QC/Third�Party�Inspection�Agency.�Packing�has�to�be�sea�
worthy�and�secure.�
As�far�as�possible,�the�packing�has�to�be�rectangular�in�shape�for�optimum�space�
utilization�in�the�ship�and�economize�on�shipping�costs.�
Projections�on�packages�are�prohibited.�

BHEL�shall�prepare�packing�lists�in�strict�accordance�with�the�tagging�requirements�
and�shall�reference�the�Exhibit�C,�Section�3.�Item�numbers�of�the�individual�
operational�spare�parts�including�required�quantities.�Contractor�shall�include�on�
the�packing�list�the�net�weight�of�operational�spare�parts�exceeding�300�Kg.�Packing�
lists�shall�also�provide�a�certification�verifying�that�the�packing�list�quantities�
constitute�“Partial”�or�“Complete”�shipment�of�all�required�quantities�of�operational�
spare�parts.

All�packages�to�be�wrapped�in�Sealed�transparent�polythene�inside�the�crates�for�
effective�weather�proofing
Each�package�should�have�the�following�inscriptions�and�signs�stenciled�with�an�
indelible�ink�legibly�and�clearly:�Destination
Package�number:�BHEL/YMN/XXX/YYY/ZZZZZ
where�XXX�stands�for�Unit�abbreviation�e.g.�HWR�,�HYD�,EDN,�PEM,�RPT�etc
YYY�stands�for�Vendor�abbreviation
Following�series�of�ZZZZZ�should�be�used�by�Different�Units�
HWR�(10000)�,HYD�(20000),PSNR�(30000),PEM�(40000),BPL(50000),RUD(60000),�
TBG(70000),TRY(80000),EDN(90000)
i.e.�first�package�dispatched�from�HWR�should�be�numbered�:�
BHEL/YMN/HWR//10001�.�
Gross�and�Net�weight
Dimensions
Lifting�places
Handling�marks�and�the�following�delivery�marking:
CONTRACT�Nr.�12/2008
PURCHASER:�PEC�YEMEN

Completeness�of�Contents�of�each�packing�case:

Concerned�CQA/Unit�QC/Third�Party�Inspection�Agency�shall�verify�the�
completeness�of�contents�of�each�package�w.r.t�packing�list�both�in�terms�of�quality�
and�quantity�before�authorising�dispatch�of�the�consignment.
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04.3 CQA/All�Units

04.4 CQA/All�Units

05 All�Units/�suppliers

06.1 All�Units

06.2 All�Units

07 All�Units/�suppliers

08 All�Units/�Suppliers

09 All�units

The�packing�list�has�to�be�checked�and�certified�by�the�Inspection�agency�(ies)�with�
due�signatures.�All�packages�shall�be�enclosed�in�suitable�GI�sheets�on�all�sides.

No�loose�items�/�Gunny�bag�packing�are�allowed�for�shipment.
Proper�pallets�and�crates�are�to�be�used�for�packing�of�Oil�drums�and�Structures.

Routing�of�Packing�Lists:
Packing�list�is�an�extremely�important�document,�which�forms�a�part�of�export�
documentation�in�connection�with�the�processing�of�customs�formalities.�Packing�
List�has�to�be�generated�by�units/Unit�vendors�and�sent�to�IO�and�ROD,�Mumbai�
(both�at�the�same�time),�two�weeks�in�advance,�for�processing�and�obtaining�
shipping�bills'�clearances�and�avoiding�octroi�payment�through�‘N'�form�at�Mumbai.

Advance�intimation�to�ROD,�Mumbai�&�IO�
All�supplying�units/vendors�will�give�at�least�15�days�advance�intimation�to�ROD,�
Mumbai�&�IO�along�with�package�details�before�actual�dispatches�to�arrange�for�
storage/shipping�arrangements�by�ROD�Mumbai�and�customs�invoicing�by�I0.�
Information�must�be�sent�to�consolidate�the�details�and�arrange�for�shipments�in�
time.

Excise�Attestation�at�Works:
To�avoid�opening�of�big�cases�for�examination�by�customs�at�port�of�shipment,�the�
supplying�unit�may�arrange�to�get�the�packing�cases�sealed�by�local�excise�
authorities/�self�certification�and�to�get�the�relevant�invoices�and�packing�lists�
endorsed�from�Superintendent,�Central�Excise.�For�this�purpose,�Units�should�send�
the�packing�lists�to�IO�at�least�2�weeks�in�advance�to�enable�prepare�Shipping�
Invoices�for�furnishing�to�the�units�for�requisite�attestation�and�sending�the�same�to�
ROD�Mumbai�through�fastest�means�for�a�smoother�and�faster�customs�clearance.
Also�Units�to�provide�“specification�of�packing�with�the�indication�of�the�number�of�
cargo�packages,�type�of�packing�and�weight�of�packing�in�English”�along�with�the�
packing�list.

Provision�of�Inspection�Windows�on�Packages:
Unit/Vendors�should�provide�inspection�window�of�size�6”�x�4”�(glass�perplex)�for�
customs�examination�for�all�packages�(above�1.5�x�1.5�x�1.5�cu�m)�involving�panels�
of�any�kind.�Care�would�be�taken�to�ensure�that�all�packages�are�properly�sealed�to�
avoid�ingress�of�moisture,�rodents�etc.�Packing�slip�folders�shall�be�attached�in�each�
box.�

Transportation�Drawings�for�Heavy�Weight/ODC�consignment:�For�any�
package/item�weighing�above�20000�kgs�and/or�size�greater�than�2.5�X�2.5�X�4�m�:�
Detailed�engineering�documents�(at�least�4�sets)�for�all�items�of�the�above�category�
shall�be�furnished�by�respective�units�to�issue�shipment�enquiries�in�a�proper�
manner.�This�would�include��Gas�Turbine�,Transformers,�Lube�Oil�tanks,Storage�
Tanks�(Oil�and�Water)�and�Generator.�The�drawing�has�to�include�center�of�gravity�
of�the�item�clearly�(Units�to�identify�such�items�and�notify�IO�as�soon�as�the�
engineering�documents�are�released).

Telephonic�Intimation�to�ROD�Mumbai�of�Movement�of�Vehicles:
Vehicle�drivers�to�be�instructed�by�the�units�to�contact���ROD�regarding�movement�
of�vehicles�on�daily�basis�for�heavy�lifts,�especially�2�days�before�arrival�at�Mumbai�
so�that�suitable�directives�can�be�given�to�the�driver�of�the�vehicle�for�further�
transportation�of�the�goods�either�to�docks�or�godown.
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10 All�Units

09 01 All�Unit

10 01 IO�Projects

11

01
ROD/�IO��Projects/�All�
Unit

02
All�Units
/Sub�vendors�of�units

03
All�Units
/Sub�vendors�of�units

04 All�Unit/ROD

05 All�Unit

06 All�Units/�Suppliers/ROD

07 All�Units/Rod

08 All�Units/Rod

12 ROD/�IO��Projects

Customs�Invoices:�Values�to�be�allocated�by�IO�(Alternatively,�Excise�attested�
invoices�where�the�package�is�sealed�and�dispatched�by�the�units)

Packing�List

ARE1�forms/Excise�Invoice�corresponding�to�Unit�invoice�values�and�Delivery�
challans.�
Chartered�Engineer's�Certificate,�applicable�to�be�arranged�by�Units.�Care�should�be�
taken�to�ensure�that�usage�of�the�materials�shown�in�C.E.�certificate�out�of�DEPB�
goods�is�not�disproportionate.

Catalogues/literature/write�up�in�case�of�customs�endorsement�for�discharging�
exports�obligation�in�case�of�DEEC�imports�to�be�made�available�to�ROD�before�
arrival�of�goods�in�the�city�of�port�of�dispatch.

Unit's�sub�vendors,�whose�responsibility�of�supply�is�upto�FOB,�can�make�their�own�
arrangements�of�Customs�House�Agents�as�well�as�Octroi�clearance,�apart�from�
physical�examination�of�the�cargo�at�the�port�of�dispatch�and�make�arrangements�of�
loading�on�BHEL's�nominated�vessel.�BHEL,�in�such�a�case,�through�ROD�would�
arrange�to�furnish�a�copy�of�the�shipping�invoice�to�CHA�of�sub�vendors.�All�units�to�
keep�ROD�Mumbai�informed�in�this�regard�about�the�arrangements�made�with�sub�
vendors.

Lifting�Beams:
All�heavy�lifts�for�which�safe�handling�is�essential�at�the�port�of�dispatch�shall�be�
accompanied�by�lifting�beam�on�non�returnable�basis�

Marking�for�Safe�Handling:
To�ensure�safe�handling,�packing�case�shall�be�marked�to�show�the�following:�
•����Upright�position.�
•����Sling�position�and�Centre�of�Gravity�position.�
•����Storage�category.�
•����Fragile�components�(to�be�marked�properly�with�a�clear�warning�for�safe�
handling).

Marine�Insurance�Policy:�
Insurance�Policy�for�110�percent�value�of�the�contract�covering�all�risks�including�
war�and�SRCC�from��Port�of�shipment�in�India/Third�country�direct�dispatches,�to�
site�shall�be�taken�by�IO�Insurance�Policy�and�it�shall�indicate�PEC�as�co�insured.�

To�avoid�any�problem�with�Octroi�post�at�Mumbai�&�Customs,�the�values�appearing�
in�Unit�invoice�sent�with�the�cargo�shall�be�preferably�within�±�10%�of�IO�Projects�
shipping�invoice�value.
Octroi�Clearance:
Drivers/Escorts�carrying�the�export�cargo�for�this�project�on�behalf�of�the�units�to�be�
advised�to�contact�the�agents�at�Octroi�Naka:(To�be�intimated�by�RODMumbai)
Copies�of�the�dispatch�documents�must�be�sent�to�ROD�Mumbai�by
�i)�Fax�
ii)�e�mail�through�scanning�of�the�documents�with�copy�to�IO

Full�Set�of�Clean�Multimodal�Transport�Document:
Complete�set�of�shipping�B/L�showing�freight�prepaid�as�per�the�rates�of�regular�
shipping�lines.
In�case�of�Air�Freighted�consignment,�one�original�of�AWB�is�required�together�with�
three�copies�of�the�same.

Shipping�Documentation�including�those�covered�by�customs�requirements:
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13 All�Units/�Suppliers

Certified�Inspection�Certificate�Approved�by�Customer:
The�certificate�signed�by�PEC�inspector�(if�equipment�tested�in�presence�of�PEC�
representative)�is�to�be�provided�to�IO�.�In�case�the�Certificate�is�signed�by�
BHEL/Third�Party�Inspection�Agency,it��is�to�be�provided�by�Units/�suppliers�to�IO�
and�IO�will�get�it�approved�from�PEC.��
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14

01 ROD/�IO��Projects

02 ROD/�IO��Projects

03 ROD/�IO��Projects

04 All�Units/�Suppliers

15

01 All�Units

02 All�Units/Rod

03 All�Units/Rod

16 01 For�information

17 01 Units/�ROD�Mumbai

Subject�cargo�would�be�generally�shipped�under�the�deck.�
Specific�confirmation/clearance�of�IO�is�needed�for�shipment�on�deck.�
Vessel�age�to�be�restricted�as�per�insurance�policy�in�force
Buyer's�Reference�(Contract�No.)�is�required�on�B/Ls.�
For�Third�Country�Supplies�,�concerned�units�will�ensure�all�the�above�certificates�in�
addition�to�Certificate�of�Origin.

Vehicle�drivers�shall�carry�ARE1�in�photocopy�(3�originals�to�be�sent�to�ROD).�Each�
consignment�carried�by�the�vehicle�shall�have�a�separate�ARE1�and�it�must�be�
ensured�that�materials�under�one�ARE1�get�transported�in�the�same�truck/trailer.�
In�order�to�avoid�any�problems�at�port�of�dispatch�from�the�point�of�view�of
�i)�shipping�bill�preparation�and�passing�thereof�
ii)�‘N'�form�at�Octroi�check�post�and�
iii)�control�and�movement�of�cargo�within�Mumbai�and
�iv)�physical�examination�of�cargo�by�customs,�the�materials�under�the�same�
category�e.g.�
a)�DEEC�cargo�b)�Free�shipping�bill�cargo�c)�DEPB�(duty�entitlement�pass�book�
scheme)�and�d)�duty�drawback�must�be�sent�in�the�same�truck/trailer.�
Units�to�ensure�that�ROD�is�communicated�very�clearly�the�type�of�shipping�bills�to�
be�prepared,�well�before�the�materials�are�dispatched�from�the�works.

All�materials�to�be�dispatched�under�intimation�to:�
Senior�Manager(Exports)�
Bharat�Heavy�Electricals�Limited
Regional�Operations�Division�
14th�Floor,�World�Centre�1,�Cuffe�Parade�
Mumbai�400005
Attention:��������Mr.Sanjeev�Shikhare
Telephone�No.:�22171302�(Mumbai)

Certificate�of�Freight�having�been�pre�paid�as�per�the�regular�shipping�lines�is�
required�on�MTDs.

Clearing�Agents:
All�materials�to�be�dispatched�to�Mumbai�on�door�delivery�basis,�freight�prepaid�to�
the�address�of�the�clearing�agents(to�be�specified�by�ROD,�from�time�to�time)�

Customs�formalities�Period:
Packages�arriving�at�the�port�shall�have�a�minimum�time�of�3�working�days�for�
customs�examination�and�other�related�formalities�in�respect�of�the�cargo�under�
shipment.�The�goods�received�after�arrival�of�the�ship�may�not�be�loaded�if�either�
sufficient�time�does�not�exist�or�space�available�in�the�ship�is�booked�by�the�carrier�
for�other�exporters�due�to�lack�of�availability�of�the�goods�at�the�port�in�time�for�
shipment�from�BHEL.�In�cases,�where�the�committed�cargo�to�the�carrier�based�
upon�information�received�from�all�the�units�does�not�reach�in�time�of�scheduled�
shipment�at�the�port�of�dispatch,�IO�Projects�would�be�within�its�right�to�decide�the�
priority�of�loading�as�per�the�project�schedule�requirements�given�the�condition�that�
adequate�space�in�the�ship�is�not�available�to�accommodate�the�cargo.

Triplicate�ARE1�forms�for�Cancellation�of�Bonds:
It�is�necessary�that�the�units�ensure�that�ARE1�forms�are�sent�in�Triplicate�to�ROD�
Mumbai.�After�ROD�Mumbai�effects�the�shipment,�endorsement�of�customs�on�
triplicate�copy�of�ARE1�form�would�be�obtained�by�ROD�Mumbai�and�sent�to�the�
concerned�unit�within�6�to�8�weeks�for�cancellation�of�the�excise�bond.

Shipping�Carrier�Specification�and�related�Requirements:

Guidelines�for�Dispatches�from�Units/Indian�Vendors:
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18 01 Units

19 01 ROD

Formalities�in�Connection�with�‘N'�form:
After�the�shipment�is�effected,�requisite�formalities�indicating�physical�export�of�the�
goods�earlier�exempted�from�payment�of�Octroi�at�Mumbai�will�have�to�be�ensured.�
Units�to�ensure�this�from�their�sub�vendors�because�In�past�,�Octroi�notices�from�
Mumbai�municipal�corporation�were�received�and�‘N'�form�facilities�were�
withdrawn�at�times.

Shipping�Procedures�and�ROD�Responsibilities:
Consolidation�of�Packages�and�Storage�in�Warehouse:
ROD�Mumbai�either�themselves�or�through�their�CHA�would�ensure�following:�
������•�Proper�storage�of�goods�at�an�elevated�level�if�store�is�in�open�to�avoid�
damages�to�the�consignment�during�rainy�season�(All�the�packages�to�be�covered�
with�a�proper�tarpaulin�in�open�storage).�
�����•�All�Electrical�and�C&l�items�to�be�stored�indoors.�
�����•�Consolidation�of�the�goods�as�per�summary�packing�lists.�
�����•Check�marks�and�numbers�on�packages.�Carry�out�the�corrections,�if�necessary.�
�����•�Label�the�packages�linking�to�the�proposed�shipping�carrier�to�ensure�that�
package�does�not�get�left�out.
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 - Contractor will work according to the requirements specified in the contract. 

 - Contractor’s working has been arranged properly and developed according to the plan. 

 - The quality control system is reliable. 

 - Having received all necessary documents  by  Contractor to perform  his  legal 
obligations or other relevant responsibilities. 

12.4.0 Purchaser’s Responsibilities 

  The Purchaser agrees that the Contract will be concluded in accordance with the EPC 
method of building the power plant. . 

  The Purchaser will examine and check the drawings and documents with the aim of ensuring 
all these drawings and documents meet the demands and duties written in the documents. 
The Contractor shall have an active and cooperation working relationship with the Purchaser. 
If there is a disagreement over an issue, Purchaser and Contractor shall work together to 
reach some conclusion through mutual consultations. 

13.0.0 POWER PLANT CODING SYSTEM 

The Contractor shall apply a plant identification system showing the name and number of 
each item of plant and its respective arrangement drawing number and add any additional 
items necessary to fully identify the plant. The identification and numbering of equipment, 
systems, items, etc. of supply, as well as of all documents and drawings shall be in 
accordance with the KKS system (Kraftwerkskennzeichnungssystem = Power Plant Coding 
System PPCS)) or equal. The KKS system is available from 

VGB-Kraftwerkstechnik GmbH,
Verlag technisch-wissenschaftlicher Schriften 
Klinkestrasse 27 – 31, 45136 Essen, Germany. 

There is to be only one description for any one item of plant and this must be used 
consistently for plant, electrical and instrumentation designations throughout. 

The Contractor shall supply all labels, nameplates, instruction and warning plates necessary 
for the identification and safe operation of the plant, and all inscriptions shall be in English 
language as well as local language. 

All labels, nameplates, instruction and warning plates shall be securely fixed to items of plant 
and equipment with stainless steel rivets, plated self tapping screws or other approved 
means. The use of adhesives will not be permitted. 

Nameplates for plant and equipment identification and record purposes shall be 
manufactured from stainless steel or aluminum with a mat or satin finish, and engraved with 
black lettering of a size which is legible from the working position. 

Warning plates shall be manufactured from stainless steel or aluminum engraved red white 
lettering on a white background and sited in the position where they afford maximum safety of 
personnel.

All equipment within panels and desks shall be individually identified by satin or mat finish 
stainless steel or aluminum  labels, where approved. 
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Each circuit breaker panel, electrical control panel, relay panel, etc. shall have a circuit 
designation label on the front as well as on the rear panels engraved with black lettering in 
accordance with the circuit designation system. Circuit designations must be precise and 
convey complete information. There should be no doubt whatsoever for the operation as to 
which area of the plant a particular feeder is supplying with power. Labels such as 
interconnector 1, feeder 2 are not acceptable. Corridor type panels shall in addition have 
circuit designation labels within the panels. 

Pipework systems shall be identified with a color identification systems in conformity with the 
colors according to the chosen standards, with colors at the nameplates and, if necessary by 
color bands and with KKS numbering and plain language. The direction of flow shall be 
shown.

Each valve shall be fitted with a stainless steel or aluminum nameplate indicating the valve 
service and reference number in accordance with the KKS system. 

Where possible valve nameplates shall be circular and fitted under the handwheel captive 
nut. They have to be of such a diameter that there is no danger for persons operating the 
valve or that they do not prevent lock-off of this valve; on check valves and small valves the 
Contractor may provide rectangular nameplates fitted to brackets on the valve or attached to 
a wall or steelwork in a convenient position adjacent to the valve. 

14.0.0 QUALITY MANAGEMENT SYSTEM  

General

     As a means of assuring that the quality characteristics of each phase of the Work fulfills the 
requirements of the project, the contractor / principle sub contractor shall be an entity which 
has a documented Quality Management System. The Quality Management shall be capable 
of providing the required Quality planning, Quality control , Quality assurance for all phases of 
the work  covering  design, purchasing, manufacturing, loading, shipping, storage, erection, 
construction and testing for  all equipment, materials, and services. The   Owner (as an audit 
client) reserves the right to audit all such elements in all phases of work for its 
effectiveness/conformity directly or thro’ an authorized representative.  However such audits 
will be limited and may be determined prior to the order by the Owner. This audit right in no 
way relieves the Contractor from performing the necessary application of his own system 
requirements.

Quality Management System  

 Contractor / principle sub contractor's Quality Management System shall meet the 
requirements of ISO 9001. Contractor / principle sub contractor shall demonstrate compliance 
with this requirement by submitting a copy of their Quality Manual which includes their 
Certificate of Registration to ISO 9001 issued by a recognized Registrar with the proposal. 

Vendor List and Vendor Approval  

 Bidders shall select their vendor as far as possible for the vendor list attached to the 
specification or agreed upon prior to the order. 

 Any new vendor proposed by Bidder shall be approved by Purchaser. Bidder shall submit the 
basis of selection for review, based on which Purchaser / Owner shall indicate their 
acceptance/rejection.
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KKS NUMBERING PHILOSOPHY 

For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.  
The purpose is to assign a unique number to every equipment in the power plant. For C&I equipment 
unique number are to be provided up to the signal level so that a unique number Input / Output exist in 
DCS for every signal. 

Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following: 

X X X A A Y Y B B B 

First three digits indicate the Sub-System. The Code for the major system are given as per 
Annexure-1. 

Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish 
between main systems having same Alpha Codes. 

Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of 
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2

Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit 
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at 
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3.
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ANNEXURE-1 

List of System / Sub-System Codes used in Power Plant: 

1) Compressed air system : QEA, QEC 

2) Ventilation System : SAA TO SAZ 

3) Fire Detection & Protection System + Fire Water pumps : SGM, SGN, SGO, SGP 

4) Sewage Treatment : SJA TO SJZ 

5) Pre-treatment Plant : GBI, GBM, GBV 

6) RO DM Plant : GCI, GCM, GBV 

ANNEXURE-2 

Standard Equipment Codes: 

AA Valves including drives, also hand operated 
AB Seclusions, Lock, Gates, Doors 
AC Heat Exchanger 
AE Turning, Driving, Lifting equipment 
AF Continuous conveyors, Feeders 
AG Generator Units
AH Heating and Cooling Units 
AK Pressing and Packaging equipment 
AM Mixer, Stirrer
AN Blower, Air Pumps / Fans, Compressor Units 
AP Pump Units 
AT Purification, Drying, Filter 
AV Combustion Equipment e.g. grates 

Standard Apparatus Codes: 

BB Vessels and Tank 
BF Foundation 
BG Boiler Heating Surfaces 
BN Injector, Ejector 
BP Flow and throughput limitation equipment (Orifice) 
BQ Holders, Carrying Equipment, Support 
BR Piping, Ducts, Chutes, Compensator 
BS Sound Absorber 
BU Insulations, Sheatings 
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Standard Measuring Circuits Codes: 

CD Density 
CE Electrical Quantities 
CF Flow, throughput 
CG Distance, Length, Position 
CK Time 
CL Level 
CM Humidity 
CQ Analysis (SWAS) 
CS Speed, Velocity, Frequency 
CT Temperature 
CY Vibration, Expansion 

ANNEXURE-3 

Numerical Keys 

A) Numerical Keys at System Code Level  

i) Use 10, 20, 30, ……. To distinguish between main systems having same 
Alpha Codes.  Examples: 

a) Main Steam (Left) and Main Steam (Right) 

b) BFP – A/B/C 

c) ID Fan – A/B, FD Fan A/B, AH – A/B 

ii) For branch off from main system path having code say 10, keep the same 
alpha code and use 11, 12, 13 etc. Similarly for other branch off from main 
system path having code say 20, keep the same alpha code and use 21, 22, 23 
etc and shall carry on further in the same way. 

iii) If the branch off from main system / sub system path is used for some other 
system, where different alpha codes can be applied, then in that case the said 
branch line will be designated by the alpha codes of the system to which it is 
providing the input. 

B) Numerical keys at Equipment Code level: 

There are three numerical keys available for each type of equipment code.  
Following has been agreed upon considering present practice, better flexibility and 
ease in sorting. 
i) Valves and Dampers    --- Equipment Code – AA

  N1 N2  N3
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Motorised (on/off duty) - 0 01 to 50
Motorised (inching duty) - 0 51 to 99 
Pneumatic (Control) - 1 01 to 50 
Motorised (thyrestor Control) - 1 51 to 99 
Sol. Operated  - 2 01 to 99 

(Open / Close duty (Valves, NRVs, Gate) 

Hydraulic - 3 01 to 99 

NRV (Without actuation) - 4 01 to 99 

Manual - 5 01 to 99 
Manual - 6 01 to 99 

Relief & Safety Valves - 7 01 to 99 

Reserve - 8 01 to 99 

Reserve - 9 01 to 99 

ii) Field Instruments 

Field Transmitters & Analog Signals - 0 01 to 99 

Field Switches & Binary Signals - 1 00 to 99 

PG Test Point - 4 00 to 99 

Gauges - 5 00 to 99 

Automatic Turbine Tester (ATT)-HWR - 2 00 to 99 

(Reserved for protection Signals used by Hardwar) 

Example of Numerical Key Usage: 

In line with the philosophy adopted for Valves / Dampers /instruments etc. 
pumps and fans in the main systems (having different system code) can be 
numbered as AP/N100 and as AP/N101, 102, ………. Where system code is 
same.  
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Conduits & accessories 
Conduits shall be of rigid steel, hot dip galvanized, furnished in standard lengths 
threaded at both ends.Minimum diameter of conduits shall be 20 mm. All conduits  

shall be heavy duty suitable for electrical installation. Sizing of conduits shall be based  
on maximum 40% fill criteria. conduits shall be complete with all accessories such as 
bends, ties, couples,inspection box etc. 
Flexible conduits where required, near equipment terminations, shall be made with  
bright, cold rolled, annealed and electro-galvanized mild steel strips. In corrosive ares, 
epoxy coated conduits shall be provided.
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(NOT APPLICABLE)

CABLE TRAYS AND CABLE TRAY SUPPORTS 
Cable trays within Sewage treatment plant battery limit shall be in bidder’s scope of work. 
The same shall be of tough FRP material with minimum thickness of 3mm. Suitable 
support for above cable trays shall also be in bidder’s scope of work. 
Cable trays shall be complete with all necessary accessories such as  coupler plates,  
nuts, bolts, washers, clamps etc. Also necessary horizontal/ vertical bends, horizontal/
vertical Tees, Reducers, Horizontal crosspieces etc. shall be supplied by bidder to make 
the system complete. 
Horizontal runs of cable trays shall be supported at intervals of 1500 mm approximately. 
Vertical runs (risers) shall also be supported at approximately every 1000 mm interval. 
Minimum level difference between two tiers of horizontal cable trays shall be 300 mm. In 
vertical raceways with multi-tiers the tiers shall be located at least with 300 mm intervals. 
 The cable trays & cable tray support system shall conform to latest edition of relevant 
IEC standards amended upto date. 
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TITLE: 
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CONTROLLER SYSTEM 

1. SCOPE 

This specification covers the Design, Manufacture, Assembly, Inspection and Testing at   
manufacturer’s works, proper packing and delivery to site, erection and commissioning 
of the PLC Control & Monitoring System comprising  PLC Control panel/Remote I/O 
panel (housing Processors, I/O cards, power supply packs etc.), Operator 
workstations(OWS), Printers, Annunciation system, UPS, cables and all other 
equipments and  accessories required for completeness of the system as mentioned in 
different sections of this specification. 

2. GENERAL 

2.1. The PLC shall perform protection logic, interlock and sequential control functions 
such as binary logic operation, set/reset operation, timers, counters, logic blocks, 
math functions, input quality checking engineering unit conversion, Boolean 
functions & PID control (Analog logic function). 

2.2. The system shall be redundant in processor, power supply and communication   
interfaces unless otherwise specified. The system shall have self-diagnostic 
features. The control of all drives and equipment shall be effected through the 
keyboard/mouse / panel mounted push button / control switches as per Data 
sheets-A&B. 

2.3. The system shall have facility for connecting to Main Plant’s Distributed control 
system (DCS) using hardware / software interface for two-way transfer of signals. 

2.4. The mimic shall be displayed on the OWS screen and may also be provided on the 
control desk/panel (as per Data sheets). 

2.5. In case OWS is provided, HMI functions like Trends, Curves, Bar charts, Historical 
storage of Data, Logs and reports etc. shall be provided in addition to Plant-
schematics. The necessary catalogue / literature elaborating the features of HMI 
shall be supplied along with the bid. 

2.6.  It shall be possible to use the same OWS as programming station. 

2.7. The PLC system shall be sized to meet process/system requirements as per the 
approved P&IDs and Control write-up.  

2.8. The PLC system shall be designed to ensure that no single device failure should 
result in failure of any other device. 

2.9. Signal multiplication where required shall be done in PLC. Use of relays for 
multiplication of contacts (for control, monitoring and alarm) is not acceptable. The 
control/ monitoring components on the control panel/ desk shall be driven through 
I/O modules. 

3. TECHNICAL REQUIREMENTS 

Details of various PLC system components shall be inclusive of but not limited to the 
following:

3.1. CODES AND STANDARDS 

3.1.1. The equipment covered under this specification shall meet the requirements of 
latest edition of all applicable codes and standards like ANSI, NEMA, IEEE, IEC, 
NEC & IS.  

Mumbai port CHA Godown
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3.1.2. PLC shall conform to IEC: 1131  

3.1.3. The offered PLC shall comply with safety standards as per Data sheet-A&B.

3.2. CONTROL PANEL 

3.2.1. PLC control panel shall be freestanding type with provision for mimic display, push-
button stations, control switches, indicating lamps, metering instruments like 
Indicators, ammeters etc. and facia windows for critical alarms. 

3.2.2. The salient features of construction shall be: 

Sheet material: Cold rolled sheet steel 
Frame thickness: Not less than 3.0mm 
Enclosure thickness: Not less than 2.0 mm for load bearing sections 
(mounted with instruments) and Not less than 1.6 mm for others 
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

3.2.3. Each panel shall be identified by a name plate, which shall be of non-rusting metal 
or three ply lamicold, with engraved lettering. 

3.2.4. 25 x 6 mm Copper ground bus to be provided for each panel. 

3.2.5. 240V AC single phase, thermostatically controlled space heaters shall be provided. 
Each free standing panel shall have a door switch operated fluorescent lamp and a 
240V AC plug point. 

3.2.6. Painting treatment shall be as per IS: 6005. Two coats of lead oxide primer shall be 
followed by powder coating. Paint shade shall be as specified in the “Data sheet for 
PLC system”-Data Sheet-A&B. 

3.2.7. The annunciation system shall be facia window type, driven by the PLC. Audible 
alarm, Acknowledge, Reset and lamp test facility shall be provided as per ISA 
sequence – S18.1, M.   

June 25, 2012
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3.3. PROCESSORS 

3.3.1. The microprocessors shall be 32 bit, and Hot redundant.  

3.3.2. Hot redundancy: PLC shall be provided with two processors (Main processing unit 
and memories) one for normal operation and one as hot standby. In case of failure 
of working processor, there shall be an appropriate alarm and simultaneously the 
hot standby processor shall take over the complete operation automatically. This 
transfer from main processor to standby processor shall be bump less and shall not 
cause any disturbance whatsoever. In the event of both processors failing, the 
system shall revert to fail safe mode. It shall be possible to keep any of the 
processor as master and other as standby. 

3.3.3. An authorized forcing facility shall be provided for changing the status of inputs and 
outputs, timers and flags to facilitate fault finding and other testing requirements.

3.3.4. The standby processor shall be updated automatically in line with the changes 
made in the working processor.  

3.3.5. In the event of any replacement of the processor, synchronization of the replaced 
processor shall be automatic upon live insertion. 

3.3.6. The cycle time for input scanning, execution of logics, overheads and output scan 
shall not exceed 120 m sec. 

3.3.7. The processor & memory shall be loaded up to 50% at normal conditions and 
maximum up to 60% under worst loading conditions.  

3.3.8. The memories shall be field expandable. 

3.4. INPUT / OUTPUT Modules 

3.4.1. Input/output card assignments shall be modular i.e. no single card shall be assigned 
with more than one drive of a particular sub-system. The maximum number of 
channels per I/O module shall be as follows.

� Analog Input Module: 16 

� Analog Output Module: 16 

� Binary Input Module: 32 

� Binary Output Module: 32 

� Analog Input/output combined: 16 

� Binary Input/output combined: 32 

3.4.2. On line I/O replacement: All I/O cards shall have quick disconnect terminations 
allowing for card replacement without disconnection of external wiring and without 
switching off the power supply. 

3.4.3.  10% spare capacity shall be ensured in each card channel assignment. Overall 
minimum 20% spare channels shall be provided. 

June 25, 2012
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3.4.4. Output command to MCC/Switchgear shall be through coupling relays, whose 
mounting location shall be as per “Data sheet A & B for PLC System”. In case 
coupling relays are located in PLC Panel, the same shall be in PLC vendor’s scope 
of supply. 

3.4.5. Status feedback from MCC shall be in the form of potential free contact. 

3.5. DATA BUS/ I/O BUS 

3.5.1. The Data bus connecting PLC and HMI work stations shall be TCP/IP on Ethernet. 

3.5.2. The Data bus and I/O bus communication medium shall be twisted pair shield 
copper conductor for indoor locations and those areas not subjected to induced 
signals. Repeaters/signal amplifiers shall not be used. Copper conductor cable used 
shall be Category-5 or better. The communication medium shall be Fibre optic cable 
in the event any portion of communication cable run is in outdoor or where 
distances are beyond 500 meters. 

3.6. OPERATOR WORK STATION (OWS) 

3.6.1. The OWS and Keyboard shall be desktop mounted and shall be used for 
controlling, monitoring and programming function. 

3.6.2. Colour CRT(s) with keyboard and mouse shall be as per Data Sheet-A&B. CRT 
shall have graphic display facility.  

3.6.3. The OWS shall be with Windows based operating system having necessary 
Engineering/Configuring software. 

3.7. PRINTER 

Printers shall be provided as per Data Sheet-A&B. 

June 25, 2012
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3.8. COMMUNICATION WITH PLANT DCS 

3.8.1. The PLC system shall be provided with serial interface for communication 
with plant DCS. 

3.8.2. Serial communication to / from DCS where provided shall be engineered to ensure 
that signal communication time from / to DCS shall not exceed 1 seconds for control 
/ feedback.   

3.8.3. Serial communication to DCS shall be OPC (Data access 2.0), Ethernet based 
TCP/IP Protocol.   

3.8.4. Data transmitted from PLC to DCS shall include all information necessary for the 
DCS graphic displays to monitor and control the process equipment and PLC. Such 
data may include pertinent analog and digital status information, interlock, alarms 
and maintenance conditions. Data transmitted from DCS to the PLC shall include 
necessary signals to provide operator control interface from DCS for the process/ 
equipment being controlled by PLC. 

3.8.5. Bidder to include ‘Light interface units, converters, Ethernet switch, accessories at 
PLC end for connectivity to other system. The bidder’s terminal point shall be 
Ethernet port in case of copper medium connection to DCS or LIU in case of Fiber 
optic medium for connectivity with plant DCS. In case distance between PLC & DCS 
is greater than 1.8 Km, single mode of optical fiber cable with compatible 
accessories shall be used. For distance less than 1.8 Km multimode optical fiber 
ports shall be used. 

3.9. POWER SUPPLY Scheme 

3.9.1. PLC Panel and I/O Cabinets: PLC system shall be provided with 2x100% UPS fed 
from Two Nos. redundant 415V, 3-ph feeders, as per the scheme PE-SD-���-145-
�001, Each UPS shall have 60 minutes back up. Input feeder failure 
shall be monitored in the PLC system. Necessary redundant power pack and 
transformers shall be provided (in the PLC panel) to derive the power supply for 
PLC panel and input / output cabinets etc� 

3.9.2. Remote I/O panels: Similar power supply arrangement as for PLC panels shall be 
provided if it is not possible to extend the power cable form UPS of PLC panels��	
���
����
��� 

3.9.3. Each OWS and associated HMI peripherals shall be provided with a feeder from  
either one of the UPS� 

4. DRAWING/DOCUMENT AND DATA TO BE FURNISHED AFTER AWARD OF THE 
CONTRACT: 
4.1. For Approval: 

� PLC system configuration drawing along with functional write-up. 
� Input/Output signal list. 
� BOM of PLC 
� List of PLC controlled devices 
� Control panel/control desk GA drawings. 
� Control desk/panel component layout drawing. 
� Control panel/control desk Foundation detail and cutout drawings 
� Power distribution scheme. 
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� Block logic diagrams. 
� Annunciation list. 
� PLC control room layout drawing. 
� List of soft signal exchange with Plant DCS. 
� List of mandatory spares 
� Quality plan 
� Data Sheet-C  
� CRT display 
� Power supply scheme for PLC system, HMI & peripherals, Remote I/O etc. 

4.2. For Information: 

� Cable schedule and cable interconnection drawing( in BHEL approved format) 
� Between Field and PLC 
� Between Field and MCC 
� Between MCC and PLC 

� Electronic earthing requirements. 
� Panel Heat dissipation data 
� Product/component catalogues. 
� Operation & Maintenance Manual on CDs. 
� Softcopy of Final/As-built drawings on CDs. 
� Calculation for Processor, Memory & Data bus loading 

The above list is the minimum requirements. Additional documents/calculations required 
shall be finalized during contract stage.

5. DRAWINGS AND DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID  

� Proposed PLC system configuration drawing with write-up 
� Product catalogues and specifications for PLC as well as HMI application. 
� Proposed power supply schemes for PLC system, peripherals, and Remote I/O 

panels.

6. TESTING AND INSPECTION
6.1. The bidder shall adopt suitable quality assurance program to ensure that the 

equipments offered will meet the specification requirements in full. 

6.2. BHEL’s standard Quality Plan for PLC is enclosed with the specification. The bidder 
shall furnish his acceptance to BHEL’s QP and submit the signed and stamped 
copy of QP along with the offer. 

6.3. The complete PLC system, including all instrument and devices shall be subjected 
to standard factory tests (i.e. Type Tests and Routine Tests) as per relevant IS, 
NEMA, IEEE, IEC. 

6.4. Factory Acceptance Test-FAT (Functional Tests) shall be performed prior to 
shipment and Owner/Purchaser shall be notified 15 days before the schedules 
dates of the test. 

6.5. The certificates for following type tests, as per IEC Standard, shall be submitted: - 

� Surge protection test as per IEC-225-4 
� Dry heat test as per IEC-68-2-2 
� Damp Heat test as per IEC-68-2-3 

June 25, 2012
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� Vibration Heat test as per IEC-68-2-6 
� Electrostatic discharge test as per IEC-801-2 or equivalent 
� Radio frequency Immunity test as per IEC-801-6 or equivalent 
� Electromagnetic Immunity test as per IEC-801-3 or equivalent 

7. SPARES AND CONSUMABLES 

7.1. Commissioning Spares and consumables  

The bidder shall supply all commissioning spares and consumables ‘as required’ 
during Start-up, as part of the main equipment supply. 
 

7.�. Special Tools & Tackles  

The bidder shall supply all Special Tools & Tackles ‘as required’ during Start-up and 
further maintenance of the system, as part of the main equipment supply.  

7.�. Spares, Service support  

Bidder shall provide availability of spares and service support for minimum 10 years 
after guarantee period. 

8. MARKING AND PACKING 

8.1. Marking: 

A stainless steel name-plate shall be permanently fixed on each equipment giving 
its Tag/serial Number and salient technical specification. 



































8.2. Packing: 

June 25, 2012

9.  PERFORMANCE AND GUARNTEE 

Sea worthy packing capable of performing all necessary functions like prevention of 
damage to the contents, sufficient to support frequent handling and lengthy period of 
outdoor storage in adverse weather conditions are required. Workmanship and materials 
used shall be of high standard meeting the technical requirements and in accordance 
with best commercial export packing practices. Vendor shall be responsible for sea 
worthy export packing. Equivalent or better packing methods may be deployed subject 
to approval of the BHEL. Vendor shall submit the packing procedure for its equivalent for 
BHEL's approval during detailed engineering. 
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The PLC system shall be guaranteed to meet the performance requirement as 
specified and also for trouble-free continuous operation for 12 months from the date 
of commissioning or 18 months from the date of delivery at site whichever is later 
unless specified otherwise in Vol-IIB Section - B or Section - C. 

10. APPLICABLE DATA SHEET FORMS 

This document shall be read with the following data sheet forms : 

-  Data Sheet A & B for PLC system  - PE-DC-999-145-I036-1 

-  Data Sheet C for PLC system  - PE-DC-999-145-I036-2 

June 25, 2012

PES-145-36-DS1-0 
 
PES-145-36-DS2-0 
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DATA SHEET FOR PLC SYSTEM

SPECIFICATION NO.:  

VOLUME II B 

SECTION D 

REV. NO. 02  DATE: 19.07.2008

SHEET  1 OF 1
Data Sheet No.: PES-145-36-DS1-0

Data Sheet A & B
DATA SHEET-A FOR PLC SYSTEM 

(TO BE FILLED BY PURCHASER) 
DATA SHEET – B 

(TO BE FILLED BY BIDDER) 

FO
R

M
 N

O
. P

E
M

-6
66

6-
0

GENERAL 
PROJEC�  

SERVICE   

QUANTITY � UNITISED � COMMON  

LOCATION � INDOOR � OUTDOOR  

PLC
EQUIPMENT MAKE / MODEL NO. BIDDER TO INDICATE  

PROCESSOR REDUNDANT WITH HOT STANDBY   

DATA BUS (HMI) � COPPER WIRE     � FIBRE OPTIC  

DATA BUS (I/O - CPU) � COPPER WIRE     � FIBRE OPTIC  

DATA BUS (REMOTE  I/O - CPU) � COPPER WIRE     � FIBRE OPTIC  
FIELD CONTACTS  INTERROGATION 
VOLTAGE � 24 V     � 48 V  

LOCATION OF COUPLING RELAYS � MCC     � PLC PANEL 

DESKTOP OWS QUANTITY � ONE          �  TWO          � __________       

DESKTOP MONITOR TYPE � 19”          � 21”      TFT   

PRINTER (A�) - QUANTITY

INKJET         _____________ 
LASER B/W  _____________ 
COLOR INKJET _____________ 
COLOR LASER _____________ 

PRINTER (A�) - MODEL

INKJET         _____________ 
LASER B/W  _____________ 
COLOR INKJET _____________ 
COLOR LASER _____________ 

PROGRAMMING / CONFIGURATION 
FACILITY 

A) � HAND HELD      
B) ENGINEERING SOFTWARE 

� ONE OWS      
� ALL OWS      
� _______ 

SAFETY STANDARD _____________  

COMPUTER FURNITURE � YES  � NO  

PANEL

QUANTITY BIDDER TO INDICATE  

CLASS OF PROTECTION � �����         

REMOTE I/O PANEL � YES  � NO  

COLOUR AS PER IS-5 SHADE _____________  

BACK-UP DESK � YES  � NO  

MIMIC � YES  � NO  

CONTROL HARDWARE � PB     � INDICATORS 
� FACIAS _______ Nos.     � OTHERS 

COMMUNICATION 
TO OTHER 
SYSTEM 

HARDWIRED � YES  � NO  

PURPOSE � CONTROL  � MONITORING 

MEDIUM � UTP     � FIBRE OPTIC   � OTHERS 
TIME SYNCRONIZATION SIGNAL 
FORMAT � PULSE     � RS-485 � IRIG-B 

SOFTLINK � MODBUS�������� � OPC  

SERIAL LINK COMMUNICATION PORT TYPE __________  

POWER SUPPLY 
INPUT FEEDER 

PLC PANEL BIDDER TO INDICATE LOAD DATA  

REMOTE I/O PANEL BIDDER TO INDICATE LOAD DATA  

� 

� 

� 

� 

A-3 size color
laser-1 No.

� 

� 

� 

� 

� 

� 

As required

�

4X100MW MARIB GTPS-II

�

�

�
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DATA SHEET FOR PLC SYSTEM

SPECIFICATION NO.:  

VOLUME II B 

SECTION D 

REV. NO.  02  DATE: 19.07.2008

SHEET  1 OF 1
Data Sheet No.: PES-145-36-DS2-0

Data Sheet C
DATA SHEET – C 

(TO BE FILLED BY BIDDER AFTER AWARD OF CONTRACT) 

FO
R

M
 N

O
. P

E
M

-6
66

6-
0

GENERAL* 

PROJECT    

SERVICE  

QUANTITY  

LOCATION  

PLC
EQUIPMENT MAKE / MODEL NO.  

PROCESSOR

DATA BUS (HMI)  

DATA BUS (I/O - CPU)  

DATA BUS (REMOTE  I/O - CPU)  
FIELD CONTACTS  INTERROGATION 
VOLTAGE 
LOCATION OF COUPLING RELAYS  

DESKTOP OWS QUANTITY  

DESKTOP MONITOR TYPE  

PRINTER (A�) - QUANTITY

PRINTER (A�) - MODEL

PROGRAMMING / CONFIGURATION 
FACILITY 

SAFETY STANDARD 

COMPUTER FURNITURE  

PANEL

QUANTITY  

CLASS OF PROTECTION  

REMOTE I/O PANEL  

COLOUR

BACK-UP DESK  

MIMIC  

CONTROL HARDWARE  
COMMUNICATION 
TO OTHER 
SYSTEM 

HARDWIRED  

PURPOSE

MEDIUM  
TIME SYNCRONIZATION SIGNAL 
FORMAT 
SOFTLINK  

SERIAL LINK  

POWER SUPPLY 
INPUT FEEDER 

PLC PANEL  

REMOTE I/O PANEL  

16 of 86192
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FACTORY ACCEPTANCE TEST (FAT) PROCEDURE

This document covers procedure to conduct/witness PLC system functional tests in 
order to demonstrate conformity to purchase specifications and related engineering 
documents. The test shall be conducted at the system suppliers works. The system 
supplier shall conduct all functional tests before commencing FAT and test results 
shall be made available during FAT. Vendor must furnish following relevant 
drawings, duly approved by BHEL Engineering, for reference during FAT. 

a) Technical Specification of PLC. 

b) PLC System Configuration 

c) General Assembly Drawings. 

d) Panel Wiring Diagrams. 

e) Bill of Quantity for PLC System. 

f)  Logic Diagram. 

g) HMI Schematics. 

h) Input / Output List. 

Further the vendor shall furnish applicable product specification, datasheets, 
catalogues, test-certificates, and internal inspection records to enable FAT. Vendor 
shall also submit, to the inspecting agency, his standard test procedure, for clauses 
given below; where vendor’s standard practice has been referred.

APPLICABLE TEST PROCEDURE:

1. Input/Output Functional Verification. 

Check for correctness of addressing of racks, slots and I/O modules as 
per applicable PLC configuration diagram. Appropriate signal generators 
shall be used to simulate Inputs and outputs to check operation and 
SCAN time. Check online replacement of cards, processors, power 
supply etc. 

2. Processor Verification 

PLC Configuration drawing to be referred for ascertaining

i) Redundancy  

STANDARD QUALITY PLAN 
FOR

PROGRAMMABLE LOGIC CONTROLLER 

QUALITY PLAN NO.:  PE-QP-999-145-I036___
VOLUME IIB 
SECTION D 
REV. NO. 01     DATE:  24.08.2007
SHEET 5 OF 8 

17 of 86193
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ii) Type (Hot or Cold) of redundancy  

 Both the processors are to be checked for healthiness in case of 
redundant configuration as per vendor’s standard practice.  In case of hot 
redundancy, switchover of control from primary processor to standby 
processor shall be demonstrated for uninterrupted control and data 
processing as per vendor’s standard practice. Switchover shall be 
witnessed, by manual power off or resetting the Primary CPU or 
simulating failure of primary processor. Checking should be by witnessing 
the lighting up of Processor’s LEDs as per manufacturer’s product 
standard.

 Vendor shall demonstrate, as per Vendor’s standard practice, adequate 
Loading (Spare Capacity) of Processors, as mentioned in contract specs. 
This shall be done, by simulating worst load operation of fully integrated 
PLC system. 

3. Power Supply Module Verification 

Check if PSM is in redundant mode as per specification.  Check the 
healthiness of power supply from both the modules’ lamp 
indication/measurement.  Simulate failure of one PSM and verify that 
standby PSM has taken over without any interruption. 

4. Communication System Verification 

Communication system has to be in line with approved PLC 
Configuration Diagram. Verify that both the communication buses are 
intact and connected. Communication between PLC processors, I/O rack, 
OWS etc. is to be checked through simulation of input data. Simulate the 
bus failure by disconnection of working bus. Check that the 
communication continues without interruption or loss of data.

Following response times are to be demonstrated as per vendor’s 
standard practice for conformance to contract specifications: 

1. Screen update time 
2. I/O scan time  
3. SOE resolution time 
4. Data transfer time with third party system using Communication 

Protocol as per Contract specification and as per quantum of data 
as per approved signal exchange list. 

5. Diagnostic Verification 

Product Catalogue/Literature shall be referred for checking of all 
diagnostic features.  Hardware failure to be simulated by removing an I/O 

STANDARD QUALITY PLAN 
FOR

PROGRAMMABLE LOGIC CONTROLLER 

QUALITY PLAN NO.:  PE-QP-999-145-I036___
VOLUME IIB 
SECTION D 
REV. NO. 00     DATE:  23.03.2005 
SHEET 6 OF 8 
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Module, Processor, Communication Module, Power Supply module etc 
from the running system and verify the corresponding system diagnostic 
messages.

      

6.       Control Panel /Desk Verification 

i) PLC driven annunciation system should be checked by alarm 
signal simulation. 

ii) Push Button and selector switch operation should be checked by 
verification of corresponding change of status of Data Base point. 

iii) Indicating lamp / MIMIC should be checked by corresponding Data 
Base point simulation. 

7.        Software Verification 

            i).  Control Logics:– Software switches, lamps and Analog sources shall 
     be used for simulation of field conditions .Control logics shall be 
      checked for its correct functionality as per approved logic schemes 

            ii).    Engineering features:- 
         a) Online changing of parameters, set points. 

  b) Online modification in Control Logic Diagrams. 
            c) Online configuration of Graphics, Trends, Logs, HSR. 

iii).    HMI features:- 
Check for configuration & operation of Graphics, Trends, Logs, 
HSR and Alarms, in the form of Displays and Printouts, by 
simulation of Inputs as per approved documents. 

8. Burn in Elevated Temperature test 

Electronic equipments shall be subjected to Burn in elevated temperature
test as per the procedure detailed below: 

a) (i) PLC modules are kept at 50 Deg c under continuous energized 
condition for 48 hours. 

STANDARD QUALITY PLAN 
FOR

PROGRAMMABLE LOGIC CONTROLLER 

QUALITY PLAN NO.:  PE-QP-999-145-I036___
VOLUME IIB 
SECTION D 
REV. NO. 00     DATE:  23.03.2005 
SHEET 7 OF 8 
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STANDARD QUALITY PLAN  
FOR

PROGRAMMABLE LOGIC CONTROLLER

ii) 48 hours test period shall be divided into 4 equal time segment of 
12 hours duration each. For every 12 hours duration segment, after 
lapse of first 11 hours 110% of nominal voltage shall be applied to the 
panel under test for a period of 30 minutes followed by application of 
90% of nominal voltage for the next 30 minutes. 

b) Assembled Panels with complete wiring shall be kept under continuous 
energized condition for 120 hours at ambient temperature. Temperature rise in 
panels should be below 10 Deg C above ambient. 

QUALITY PLAN NO.:  PE-QP-999-145-
I036___
VOLUME IIB 
SECTION D 
REV. NO. 00     DATE:  
23.03.2005 
SHEET 8 OF 8 
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10.0.0  SPARE PARTS  

The Contractor must indicate and include in his scope of supply the following: 
a) All the necessary start up spares 
b) Recommended spares for two (2) years of normal operation of the plant with unit & 

total prices. 

Furthermore the contractor shall also provide a list of recommended spares for five (5) years 
operation including major overhaul along with the price schedules. 

The Purchaser reserves the right to finalise the exact quantities of the recommended spare 
parts and effect price adjustment on the basis of the unit rates quoted by the Contractor.

The spares ordered by the Purchaser shall be delivered at the site not later than the date of 
issue of Taking over Certificate.

Price of the recommended spares will not be taken into consideration  for the evaluation of 
the bids. They shall remain firm up to Twelve (12) months from the date of finalisation of EPC 
contract for the power plant. Purchase of these spares parts will be covered by a separate 
order which will be issued only after the receipt of the complete instruction manuals for the 
equipment from the Contractor. Instruction manuals for major plant / equipment shall be 
submitted by contractor within Six (6) months from date of finalisation of contract. If the 
submission of O & M manuals are delayed the validity of offer for recommended spares shall 
be correspondingly extended The bidder should confirm that the recommended spares shall 
be delivered at site within three months of the placement of order. 

All spares supplied under this Contract shall be strictly interchangeable with the parts for 
which they are intended for replacements. The spares shall be treated and packed for long 
storage under the climatic conditions prevailing at site e.g small item shall be packed in 
sealed transparent plastic bags with dessicator packs as necessary. 

Each spare shall be clearly marked or labelled on the outside of the packing with its 
description. When more than one spare part is packaged in a single case, a general 
description of the contents shall be shown on the outside of such case and a detailed list 
should be enclosed. All cases, containers and other packages must be suitably marked and 
numbered for the purpose of identification. 

In the schedule of the recommended spares, the bidder shall clearly state and identify 
separately the spare parts manufactured by the supplier, the  spare which  are bought out 
locally from the indigenous manufacturers and the spares which are imported from other 
countries. The sources of the supplier of the spares not manufactured by the supplier shall be 
furnished. The complete details of such spares to enable the Purchaser to place orders 
directly for his future requirements, shall also be furnished. 

All spare parts supplied shall be new and unused. 

10.1.0   General Requirements 

(1) Tendering procedure of spare parts 

The tenderer shall prepare in his tender a complete list of recommended spares required for  
two (2) years of normal operation. The list shall give for each spare part, the number of 
equipment installed in the plant, the number of spares supplied, the unit price and the total 
price as well as the grand total.  Also, the tenderer shall provide a list of recommended 
spares for five (5) years operation along with the price schedules. 
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(2) Criteria for selection of Spare Parts

The Tenderer shall recommend and propose spares for equipment parts in accordance with 
the following three categories : 

Category - I - Spare parts that are subject to: 

(a) Wear, tear, erosion and corrosion during normal operation. 

(b) Failure that would result in shut down of the equipment. 

(c) Failure that would cause troublesome operation of the equipment. 

Category - II  - Small parts that are subject to: 

(a) Damage  or breakage during routine maintenance or inspection such as gaskets, 
packings, bolts, t, etc. of general use (mechanical parts) 

(b) Same, such as fuses, lamps, etc. of general use (electrical and instrument parts). 

In preparing the spare parts list,  the Tenderer shall critically examine the  equipment 
Vendor’s recommended spare parts list both to ensure completeness and eliminate items 
which combine low wear and breakage factors based on anticipated operating conditions 
(continuous, intermittent or occasional, severe or mild) and short delivery time. 

Category - III - Recommended spare parts required for major overhaul, combustion path 
inspections.

Also the possible interchangeability of parts of similar equipment (pumps, motor, instruments, 
electrical, etc.) shall be given due consideration. 

Fast consumable items like indicating lamps, fuses,  etc. shall be easily replaceable by local 
sources. 

(3) Start - up Spare Parts:

Start - up spares are those spares, which may be required during the start-up and 
commissioning of the equipment and/or system. All spares used until the plant is handed over 
to the Purchaser shall come under this category. The Contractor shall provide for adequate 
stock of such start-up spares to be brought by him to the site during the plant erection and 
commissioning. They must be available at site well in time and can be taken back from there 
only after the receipt of the Taking Over Certificate.

(4) Spare Parts management System :

It is the Purchaser’s intention to implement a general spare part management system for 
phase-I & II plants . The basis for setting up the data base of this spare part management 
system is the “SPIR” form (Spare Parts list and Interchangeability Record).

The Contractor shall carefully prepare / fill in the SPIR forms for all spare parts supplied under 
this contract. Particular emphases shall be placed on : 

(a) Indicating the prime manufacture’s  real part number. 
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(b) Attaching all manufacturer’s drawings to the SPIR forms 

(c) Providing a true interchangeability record. 

(d) Giving realistic price information. 

SPIR  Forms shall be submitted in required copies at least four months before spare parts 
delivery. They shall be subject to the Purchaser’s approval. 

It is recommended that the forms are completed by the equipment manufacturer, for example, 
on the following items : 

(a)  Equipment registration number of tag number for each piece of equipment as stated in 
requisitions and/or purchase orders. 

(b)  Manufacturer’s model, type or other positive identification reference of the equipment / 
instruments, ordered. 

(c)  Total number of pieces of identical equipment / instrument as quoted. 

(d)  Purchasing company’s order reference number. 

(e)  List of all parts which should be carried in stock for normal operation and also list of  
slow-wearing  parts. If an item is interchangeable between two or more units it should be 
listed once only. 

(f)  Drawing number of spare parts 

(g)  Reference numbers/letters or other information which identical each part. 
Interchangeability with identical parts within the manufacturer’s range should be 
indicated.

(h) Material specification in terms of international codes standards and accepted 
conventions, not manufacturer’s or sub-manufacturer’s  references. 

(i)  For each unit or group of identical units, the number of parts fitted in each unit of 
equipment of instrumentation. 

(j)  The total number of identical parts in all equipment specified. 

(k)  Approximate ex-works price per piece of each part in the currency shown at the top of the 
column. 

11.0  SPECIAL TOOLS, TACKLES & EQUIPMENT  

Complete and unused special tools, tackles and equipment for the operation, maintenance, 
inspection and repair of the individual main equipment and auxiliary equipment shall be 
supplied by the Contractors in sufficient quantity to equip the shift personnel, maintenance 
personnel and workshop craftsman. List of such special tools, tackles and equipment shall be 
submitted in the EPC bid. 

The special tools and equipment for maintenance and repair shall be delivered by the 
Contractor in lockable steel boxes and they shall be marked in an approved manner for 
identification purposes and a corresponding tool chart shall be supplied with the steel boxes. 
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17.4.0 General Control and Instrumentation  (C&I) Requirements 

17.4.1 General 

 This section applies to the design of the general Control & Instrumentation equipment for the 
whole plant.  The following general requirements shall be strictly observed with regard to 
design and execution.  In the event of contradictions the Contractor shall be responsible for 
obtaining written clarification from the Purchaser. 

 This specification does not, however, relieve the supplier of his responsibility for the detailed 
design and execution of the Control & Instrumentation system.  The rules of good engineering 
practice and the relevant approved standards and regulations shall be observed. 

 The Control & Instrumentation equipment to be provided shall be suitable for faultless and 
safe control and supervision of the entire plant. 

 For specifying the technical requirements for the entire plant the terms ‘main systems’, 
‘auxiliary systems’ and ‘package systems’ are used. 

 Main systems are designated as systems belonging to the main technological process and 
serving the main purpose of the plant.  Generally they require higher control complexity and 
accuracy, remote control, adjustment and indication, shorter response time and higher 
reliability.  For main systems even short functional interruptions have to be avoided.  
Examples of main systems are: Gas Turbine, Fuel Gas & Oil System etc. 

 Auxiliary systems are all such plants with local independent control and instrumentation 
systems, wherever required. 

 For the control of these systems preferably Programmable Logic Controllers (PLC) may be 
used.  The PLC’s shall be interfaced to the data highway of the DCS to enable the data 
monitoring and the issue of commands from / to the CCR. 

 The equipment shall be installed within local cabinets to be housed in Local Control Rooms 
(LCR).

 Air conditioned local control rooms shall be provided for various packages as applicable 

 For all items included under the general heading ‘main systems’, not more than one 
instrument sub-contractor of international standard shall supply, install and commission all 
Control & Instrumentation equipment.  In order to achieve uniformity of measuring equipment 
and to restrict the number of different spare parts to a minimum, the Contractor shall, where 
possible use the same make and type of Control & Instrumentation equipment for similar 
applications throughout the entire plant, including auxiliary systems, but excluding package 
systems. 

 Where it is proposed to use equipment of different manufacturer to that supplied for the main 
systems, the Contractor must justify this on technical grounds. 

 As a general rule, measuring points and measuring equipment for protection purposes (e.g. 
Gas Turbine Protection), shall be separate from and not combined with measuring equipment 
for other Control & Instrumentation tasks.  For flow measurement one common primary 
element can be used.  Signals to be processed in several systems, shall be suitably repeated 
and mutually decoupled to avoid interaction. 
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 The material used for all equipment shall correspond to the material of the relevant pipes, 
tanks etc. and shall fully meet the requirements regarding safety and operational conditions of 
the media to be measured.  Instrument piping to transmitters and sample piping shall be 
stainless steel. 

 All field instruments and enclosures and junction boxes shall be weather proof (NEMA 4X) for 
non-hazardous area and explosion proof and weather proof (NEMA 4 & 7) for hazardous 
area.

 All the equipment shall be suitable for the location in which it shall be mounted and in 
particular all outdoor equipment shall be suitable for the climatic conditions of Project location. 

 The spare capacities listed below shall be provided for the following items of the plant: 

- 20% in each cabinet, modular frames related to the maximum capacity. 

- 20% for multicore cables, terminals in junction boxes and marshalling racks. 

- 20% for automation units related to : 

* Maximum number of inputs / outputs. 

- 40% capacity factor of data highway. 

-      40% of maximum memory capacity  

The above spare capacities shall be available after final commissioning of the plant and shall 
be suitably distributed.  For example, the free space shall be distributed over the utilizable 
space in cabinets, racks, modular frames etc. in such a way that additional control equipment 
or modules may be added to any group of controls. 

17.4.2 Field Instrumentation 

17.4.2.1Transmitters, Field Switches 

 All transmitters shall have an impressed output signal of 4 - 20 mA, corresponding from Zero 
to full range input.  The minimum burden of the output shall be 600 ohms.  The transmitters 
shall be of smart type and shall be suitable for field bus connection and/or for digital 
integration into the DCS. 

 For all differential transmitters, designated as flow transmitters, integral square root extraction 
shall be incorporated into the transmitters, so that the transmitter output is linear with the flow. 

 An output signal indicator shall be provided on the transmitter. 

 Accuracy equal to or better than ± 0.2% of the full span. 

 Repeatability within a range of ± 0.1% of full span. 

 In the case of failure and return of the supply voltage to the transmitter no false signals 
endangering the system shall be issued. 

 All transmitters including temperature transmitters shall be suitable for field installation and 
shall be proven instruments.  The protection class shall be NEMA 4X or better according to 
IEC 144. All field transmitters shall be suitably grouped and housed in field instrument 
enclosures. 
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 Transmitters to be used in hazardous areas shall be explosion proof.  Suitable active safety 
barriers shall be provided. 

 For the continuous remote position indication of valves, dampers, etc. also transmitters with 
impressed output signal of 4-20 mA shall be employed.  The position sensing shall base on 
reluctance, capacitance or strain principle. 

 All transmitters potentially subjected to vacuum shall be capable of withstanding 1.013 bar 
vacuum without damage. 

 Diaphragm seals shall be provided to serve as a barrier for corrosive process fluids, slurries 
or highly viscous oils.  The seal shall be of the flanged type, suitable for the same conditions 
as those for the transmitter.  The material shall be minimum 316 SS.  The seal shall be 
provided with a flushing connection. 

 The binary signals for alarms, interlocks, protection are to be taken from field switches e.g. 
temperature switches, pressure switches etc. Indicators with integrated limit switches are 
allowed within package units.  Preferably limit switches shall be of the proximity type. 

 All switches shall be of robust design and reliable performance.  Temperature switches, 
pressure switches, level switches, etc. shall be of snap action and changeover type.  The 
switches shall have an adjustable switching hysteresis. 

 The set point of each switch shall be adjustable from inside the case, over the full range 
specified.  The deadband (reset point) of each switch shall be adjustable from inside the 
case.  The set point and reset point shall be indicated on the adjusting mechanism. 

 Each switch shall be housed in a durable metallic case with gasketed cover.  The casing shall 
be NEMA 4X and for applications on the fuel gas or other hazardous areas  explosion proof 
casing shall be used. 

 The performance of each switch shall be guaranteed to the values stated below.  This 
guarantee shall apply with all accessories installed on the switch. 

 Accuracy:- All switches shall operate at the indicated set point with an accuracy within 
1% of the full scale. 

 Repeatability:- All switches shall be repeatable within ± 0.5% of the adjustable range.  
Repeatability is defined as the maximum difference in operation for any given identically 
repeated stimulus with no change in other test conditions. 

 Drift:- Switches shall not drift due to ambient temperature by more than 0.5% adjustable 
range.

17.4.2.2 Pressure, Differential Pressure Measurements 

 Pressure gauges shall be located where they shall be easily observable or shall be combined 
in groups on local gauge boards or cubicles.  Pressure gauges shall have moisture and dust-
proof cases and shall be resistant against vibrations. 

 Tapping points shall generally be in accordance with the specification for the pipeline it 
belongs to.  Tapping points shall be equipped with primary isolating valves mounted directly 
at the tapping point and having a nominal bore of at least 15 mm. 
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 A gauge valve combination or multi-way cock shall be provided directly on the pressure 
gauge connection. 

 All transmitters for differential pressure shall be provided with: 

a. Valve blocks to be mounted directly at the transmitter enabling isolation of the transmitter 
from the differential pressure and enabling checking of the transmitter zero point. 

b. Separate blow-off valves for cleaning the active pressure tubes. 

The above mentioned valves shall be capable of withstanding upto 1.5 times operating 
pressure.

Transmitters for remote measurements shall not be mounted directly on the tapping point but 
shall be arranged at a distance from the tapping point by means of gauge holders.  The 
impulse line between tapping point and pressure gauge shall form a siphon loop, when steam 
pressure measurements are involved. 

All pressure/differential pressure measuring points shall be equipped with a connection for 
test (thread M 20 x 1.5), which shall be capable of being shut off without isolating the service 
pressure gauge / transmitter. 

Tapping points for pressure gauges, transmitters or pressure switches for heavy fuel oil shall 
be provided with seal pots, or with separating diaphragms.  The tapping point and impulse 
piping shall be trace - heated upto and including the separating device. 

All exhaust gas transmitters and gauges shall be provided with a supply of clean, dry purge 
air.  All transmitters shall be suitably grouped and housed in field instrument enclosures. 

17.4.2.3 Temperature Measurements

 In general thermocouples shall be used for all remote temperature measurements. 

 All thermocouples shall be of the mineral insulated type, having insulated hot junctions and 
stainless steel sheaths.  Chromel/alumel thermocouples (Type K) shall preferably be used. 
Resistance thermometers may be used for motor winding, cooling water and similar 
applications. All resistance thermometers shall be wired according to the three or four 
conductor principle. 

 All thermocouples shall be of the quick response type, ungrounded and of duplex type. 

 The thermocouples to be provided for exhaust gas temperature shall be so mounted as to be 
free from all exhaust duct vibration. 

 Thermometers and thermocouples shall be fitted in protective wells that shall be of the weld in 
or screwed in type in accordance with the pipeline / tank it belongs to. 

 The execution and dimensioning of the protective wells shall be in accordance with the 
approved standards and shall preferably comply with approved standards. 

 Where more than one temperature measurement task becomes necessary at one (1) single 
location, individual thermowells with sensors shall be provided at the common place of 
measurement.
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 Thermowells for unoccupied test measuring points shall be arranged with the opening 
inclined downwards wherever possible.  Screw-on protection cover shall be provided for all 
unoccupied test measuring points. 

 As far as local conditions or extreme temperature do not necessitate other requirements, 
screw-in immersion wells for exhaust gas and air shall have a nominal length not less than  
0.8 m. 

 The attachment of the well in the wall of the exhaust gas channel or air duct shall be gas-
proof.

 For close loop measurement shall be provided Temperature Transmitter for Temperature 
Element.

 For the measurement of temperature of other media the following requirements shall be 
observed:

 Well materials shall be SS 316 for all applications.  For the combustion chamber a corrosion 
and temperature resistant material shall be used. 

 For all pipework a minimum immersion depth of 55 mm into the internal pipeline cross-section 
and a minimum distance of 15 mm from the opposite pipe wall shall be observed.  If the 
diameter of  the pipeline does not allow the thermometer to be inserted perpendicular to the 
pipe axis, another solution shall be found in consultation with the Purchaser.  When 
determining the lengths of the insertion and connecting tubes the insulation thickness shall be 
taken into consideration. 

 Dial thermometers may only be used for local indication.  They shall be mounted vibration 
free and independent of the equipment foundations. An adequate length of capillary shall be 
provided for this purpose. 

 Embedded Resistance Temperature Detectors (RTD’s) shall be provided for measuring, 
winding and bearing temperatures for large drives.  Excess temperatures are to be signalled.  
Also the individual selection and indication of any measuring point must be possible from the 
CCR.

17.4.2.4 Level Measurements

 For the level measurement, transmitters for differential pressure input shall preferably be 
used,  However, if the level measuring range allows level transmitter with a plunger these 
may be applied. 

 The requirements for transmitters and for differential pressure measurements are specified in 
Clauses 17.4.2.1, and 17.4.2.2.Local level indicators for water shall be provided with an 
illumination device in the case of a sight glass. 

 The sight glass shall be of robust design and shall be sufficiently protected against 
mechanical damage.  The indication shall be designed so that the water column shall be seen 
as a whole, i.e. level indicators only showing the level as a point will not be accepted.  For 
cold water tanks indicators using magnetically initiated indication, flags may be used.  The 
level indicators shall be equipped with shut-off valves which enable exchange or replacement 
of glasses or sealing during operation. 

 The indicating range of level indicators shall preferably cover the whole vessel/tank, but as 
minimum requirement it shall cover all switching points of level switches mounted on the tank 
or vessel. 
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TITLE: 

STANDARD TECHNICAL SPECIFICATION 
(CONTROL & INSTRUMENTATION) 

SPECIFICATION NO. PES-145-070

VOLUME II B 
SECTION    D 
REV. 00 DATE: 31.12.2008 
SHEET 2 OF 3

JUNCTION BOXES (JB)
01. The  Junction box enclosures shall comprise of a case and cover/door constructed  from cold 

rolled sheet steel of thickness 3 mm.  The construction shall ensure adequate strength and 
rigidity.  Junction boxes and pull boxes shall be hot dipped galvanized and confirm to meet IP 
65 class as per IS  : 2147 with providing all facilities as below . 

02. The junction boxes shall also be meet the following minimum requirements  : 

a) Junction boxes shall be provided with lockable door on the front side.  The locks of the 
junction boxes shall be(Industrial Type) identical and operable by one key .  Top of the boxes 
shall be arranged to slope towards rear of the box.  Junction box shall have gland plate of 3mm 
sheet at  bottom for indoor mounted  boxes with neoprene/synthetic gasket lining of  6mm 
thick including door lining also. Suitable industrial type hinges & MS handle shall be provided 
for opening of the boxes smoothly & able to take load of door without any trouble /hampering 
IP  65 protection class. 

   
b) All the junction boxes shall be suitable for mounting on walls, columns,  structures etc.  The 

brackets, nuts, bolts, screws. Glands and lugs required for erection shall be included in 
Supplier’s scope of supply. 

c)  M6 Ni plated brass earthing stud 3 nos (2 external & 1 inside the JB)shall be provided for each 
junction boxe. 

d) Terminal blocks shall be of Cage Clamp Terminal blocks of  Wago/Phoenix Make 
suitable for 2.5 mm2 cable shall be  properly arranged inside JB with end plate & end 
clamp in DIN rail mounted & marked up with TB nos from top to bottom to facilitate easy 
termination of the cables. Adequate space from left/right hand ,top/bottom side of  wall of JB 
to TB end & in between TB’s  shall be min. 100mm gap all around shall be provided.  

e) 20  %  Spare terminals shall be provided for each of the junction boxes distributed overall 
terminal blocks. 

f) Construction details shall be as per enclosed drawing attached in  page  03  of  03 of this 
technical requirements.  The exact size  and dimensions of junction boxes shall be as decided 
during detailed during detailed engineering stage keeping in view the nos of terminals required 
etc.   The same shall be subject to approval during detailed engineering   stage. 

g) The Supplier shall furnish general arrangement, cross section details of junction boxes and the 
same shall be subject to BHEL/CUSTOMER’s  approval during detailed engineering stage. 

h) The color of the Junction Boxes shall be Exterior Epoxy based to shade Opaline Green to 
shade 275 of IS 5(Semi glossy) , interior brilliant white(Glossy) & paint thickness shall be 
100-150 micron. 

03      REMARKS
          Subsequent to order, bidder to furnish filled in BOM schematics /  GA drgs etc. 

04      TESTING 
            High voltage  & Insulation Resistance test. & IP 65 (if not conducted earlier)
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REV�No.�:�00
Page�1�of�4�

4X100MW�GTPS�MARIB�II,�YEMEN�
PURCHASE�SPECIFICATION�
MULTI�MODE�FIBER�OPTIC�CABLE�

� A4�10�

�
1. SCOPE�OF�SUPPLY�

�
The�Fiber�Optic�Cable�is�required�for�4X100MW�GTPS�MARIB�II,�YEMEN.�The�scope�
of�work�involves�supply,�termination,�supervision�and�testing�of�fiber�optic�network.��
�
Following�Items�shall�be�provided�by�bidder�at�PLC�end:�
a. LIU�
b. SC�SC�Couplers�
c. Patch�Cord�from�LIU�to�Fiber�port�of�Switch�or�module��
d. Convertor��
e. Ethernet�switch�at�PLC�end�for�soft�connectivity�with�DCS�

�
The�scope�of�supply�includes�supply�as�per�Bill�of�Material�given�in�the�Table�–�1�
“Bill�of�Material”.�Fiber�Optic�Cable�has�to�be�as�per�“Technical�Specification”,�
mentioned�below�in�section�2.��
�
Note:�Fiber�Optic�Cable�shall�be�in�accordance�with�recommendation�and�practice�
of�relevant�IEC�standard.�FO�cable�and�components�should�be�suitable�for�operation�
at�a�speed�of�100MBPS.�
�

�
TABLE�–�1:�Bill�of�Material�
�

Sl.no.� Description� Make� Quantity�
1� 4�core�multi��mode�62.5/125�μm�

outdoor�armored�fiber�optic�cable��
Aksh�Optifiber/�
Birla�Ericsson/�
DigiLink/HFCL/�
Molex/Finolex/�
Terracom/RPG�
cables/Corning�������������

In�meters�

2� HDPE�Flexible�Pipe�(25mm�
minimum�internal�diameter�),�ISI�
Certified�

Reputed�Make� In�meters�

3� Multi�Mode�SC�Pigtails.�
�For�terminating�Fibers�compatible�
with�FO�cable�being�supplied��

Reputed�Make� Actual�
requirement�
+�5%�extra�as�
spare��

4� 4�Fiber�Break�Out�kit�and�all�other�
consumables�in�required�quantity�
for�termination�of�FO�cable�

Reputed�Make� As�per�
requirement�

5� HDPE�coupling�suitable�for�the�
conduits�being�supplied.�Joints�/�
Couplers�required�for�complete�
termination,�connections�and�

Reputed�Make� As�per�
requirement�
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��
PURCHASE�SPECIFICATION�

MULTI�MODE�FIBER�OPTIC�CABLE�
FOR�MARIB 4X100MW�PROJECT� A4�10�

testing.�ISI�certified�
6� Any�other�items�whether�covered�

specifically�or�not�but�needed�for�
successful�installation�and�testing�of�
all�fiber�cable�segment�

Reputed�Make� As�per�
requirement�

�
�
�

2. TECHNICAL�SPECIFICATION�OF�FIBER�OPTIC�CABLE�
�
Four�Fiber�Multi�Tube�constructions�with�CST�Armour�provided�with�embedded�
steel�wire�strength�members�and�outer�Polyethylene�jacket�with�sequential�length�
marking�suitable�for�direct�burial�or�installation�in�duct�on�cable�trays,�with�
following�specification:�
�
A. �Multi�Mode�Four�Fiber�Multi�Tube�Construction�cable:�

i) Fiber�and�Buffering�:�
a. Fiber�Type����������������������������������������������Graded�index�Multi�Mode�fiber�
b. Core�Diameter�������������������������������������62.5���3.0�micron�
c. Cladding�diameter�������������������������������125���2.0�micron�
d. Numerical�Aperture���������������������������0.275�0.020�micron�
e. Primary�coating�diameter�����������������245�m���15.0�m�
f. Secondary�buffer�material����������������Gelly��filled�loose�tube�����
g. No.�of�Fiber�per�tube�in�multi�tube�design����1�or�2���

ii) Attenuation�and�bandwidth:�
a. At�850�nm,�Attenuation���3.5db/Km�
b. At1310nm,�attenuation�����1db/Km�

�
�

iii) Sub�Cable:�
a. Fiber�strength�member������������Steel�/�Reinforce�plastic�rod�
b. Color�coded��������������������������������Standard�

�
iv) Cable�Construction:�Sub�cables�with�filler�/dielectric�central�strength�

member�
�
a. Inner�jacket� � �����HDPE/�Polyethylene�
b. Color�� � ��������������������Black�/�Supplier�Standard�
c. Armour�� � ������Corrugated�steel�tape�
d. Outer�jacket� ��������������������High�density�polyethylene,�anti�termite,�

��������������������������������������������������Anti�rodent,�Suitable�for�direct�burial��
��������������������������������������������������Application��

�
��������������������������Note:�for�all�other�parameters�refer�the�General�Specifications.��

�
B. General�Specifications�of�Optical�Fiber�Cable:�
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��
PURCHASE�SPECIFICATION�

MULTI�MODE�FIBER�OPTIC�CABLE�
FOR�MARIB 4X100MW�PROJECT� A4�10�

�
i) Installation:�

a. Min�Bend�Radius�������������������������������20�X�outer�Diameter�
b. Max.�Tensile�Load������������������������������2000�N�
c. Min�Tensile�Load�������������������������������1000�N�
d. Outer�Diameter�of�Cable������������������10.5�mm�
e. Location���������������������������������������������Trenches,�Tubes,�Aerial,�or�duct�
f. Pulling��������������������������������������������������Ordinary�cables�grips�
�

ii) Operating�Temperature����:��20�Deg.C�to�+70Deg.�C�
�

iii) Striping�ability:�All�Layers�easily�removed�with�commercially�available�tools�
�

iv) Fiber�Identification:�All�the�fibers�in�the�loose�tube�are�color�coded����
���������������������������for�identification�purpose�with�UV�curable�inks�i.e.,��
���������������������������Blue,�Orange,�Green,�and�Natural.�The�tube�color�will�
���������������������������be�Natural.�
�

v) Marking:�The�cables��have�identification�marking�at�regular�intervals�of�1��
���������meter,�which�will�be�of�permanent�nature.�The�accuracy�of�the��
���������sequential�marking�will�be�within�+/��0.5%.�

vi) Immunity:�The�cables�shall�be�immune�to�corrosive�element�found�naturally��
�����������in�the�ground.�
�

vii)�Cable�Ends:�Running��end��shall�be�provided�with�pulling��eye��and�the�other��
��������������End�shall�be�sealed�with�Thermal�shrink�cap.���
����������������������������

�
viii) Cable�drum�Length:�The�length�can�be�standard�factory�length�and�can�

be�supplied�in�multiple�of�2,�4�KMs�etc.�
�

ix) ��Make:��Cable�should�be,�in�general,�be�ISO/IEC�and�EIA/TIA�compliant�and���
�������conform�to�Mechanical�Condition�as�per�IEC��794�1�standards�for��
�������Tensile�Force,�Crush�Resistance,�Impact�Resistance,�Torsion,�Kink��
�������etc.�Manufactured�by�Aksh�Optifiber�Ltd./Birla�Erricssion/Digi�
�������Link/Molex/Terracom/Finolex/HFCL/RPG�Cables/Corning.��
�������Vendor�to�enclose�datasheet�of�the�Brand�of�cable�being�offered.�

�
�

3. ACCEPTANCE�CRITERIA�
�

i) Completeness�of�supply�as�per�the�Tables.�
ii) Demonstration�of�proper�working�of�network.�
iii) Completeness�of�documentation�as�per�specification.�

�
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��
PURCHASE�SPECIFICATION�

MULTI�MODE�FIBER�OPTIC�CABLE�
FOR�MARIB 4X100MW�PROJECT� A4�10�

�
4. �WARRANTY�

�
Supplier�shall�warrant�that�OFC�cable�will�be�free�from�defect�in�design,�material�and��

���������������workmanship�for�a�period�of�12�months�commencing�upon�the�completion�of�
���������������commencing�(include�connection,�termination�and�testing)�of�the�cable�(segment�
���������������wise)or�18�months�from�the�data�of�dispatch�whichever�is�earlier.�The�liability�will�be��
���������������limited�to�replacement�of�defective�parts�arising�solely�faulty�design�materials�and�/�or��
��������������workmanship.�

�
�
�
�
�
�
�
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  1.0 SCOPE 
This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s 
works, proper packing for transportation and delivery to Mumbai port CHA Godown of the Local 
Control Panels required for control and monitoring of the Auxiliary Plant & Equipment. 

2.0 CODES AND STANDARDS 
2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the 

relevant International standards. Control and relay panels shall conform to relevant IEC standards 
as amended upto date as per Section 8.13,Volume-V.Equivalent ANSI standards are also 
acceptable.  

2.2 As a minimum requirement, the following latest edition of relevant standards shall be complied with 
for C&I Instruments and Local Control Panel: IEC/ISA/BS/ASME. The contractual Specification shall 
over ride this specification in case of any mismatches. 

    
3.0 TECHNICAL REQUIREMENTS 

Details of various Control panel components shall be as per Section 8.13, Volume-V attached. The 
contractual Specification shall over ride this specification in case of any mismatches. 

3.1 Panel Construction 
3.1.1 The local panels shall house the secondary instruments, annunciation system, Single loop 

controller, Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other 
devices required for operation and monitoring of the equipment locally.   

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section 
of 50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the 
equipments to be mounted on it.  The panels shall be robustly built and stiffeners as necessary shall 
be provided. 

3.1.3 The panel shall be suitably reinforced to ensure adequate support for all instruments mounted 
thereon.  All welds on exposed panel surfaces shall be ground smooth.  

 3.1.4 The salient features of construction shall be:  

                          Sheet material: Cold rolled sheet steel  
Frame thickness: Not less than 3.0mm
Enclosure thickness:  Not less than 2.5 mm for load bearing sections (Mounted with 
instruments)                                          1.6 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0) 
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts.

3.1.5 The panel shall be provided with rear doors with integral lockable handle.  The door when locked 
shall be held at minimum three places. The door width shall not be more than 550mm.The doors 
shall be provided with suitable stiffeners to prevent buckling.  The handle shall be on the right side 
of the door. The door shall be removable type with concealed hinges to facilitate maintenance work.  
Suitable pocket inside the door shall be provided for keeping the drawings / documents. Double 
door shall be provided with suitable glass windows, as per the requirement. 

[[[[[[[[[[[[[[[[[[[[[[[[[[[

3.1.6 Suitable neoprene gasket shall be provided on all doors and removable covers.  Suitable ventilation 
system along with louvers shall be provided at bottom and top of the doors covered with removable 
wire mesh.
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3.1.7 The class of protection shall be in accordance with IP-42 unless otherwise specified in the data 
sheet – A (No. PES-145-54A-DS1-0). 

3.1.8 All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and 
phosphating etc. by seven tank method.  The panel shall have a high quality finish and appearance.  
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic 
enamel based final paint of color shade and finish as given in data sheet-A (No. PES-145A-DS1-0).   
Minimum thickness of the paint shall be 85 microns for external paint and 70 microns for internal 
paint.

3.1.9 The cable glands of the required size and type as given in data sheet-A (No. PES-145A-DS1-0) 
shall be supplied alongwith the Panel. 

3.1.10 All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / 
timers MCBs etc. required for realization of control logics shall be mounted on a mounting plate 
inside the panel.  Auxiliary relays and timers etc. shall be grouped according to the control function. 

 No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. 
finished ground level).  The devices shall be located in such a way so as to ensure easy access for 
operation / maintenance. 

3.1.11 Single / dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-
145A-DS1-0) shall be provided by the purchaser. In case redundant power supply feeders are 
provided then auto changeover unit shall be mounted on the panel are in the panel supplier’s 
scope.  Where DC control power supply is specified an additional 240V, 50 Hz AC supply feeder for 
powering of space heater and lighting shall be provided by the purchaser.  Suitable arrangement 
shall be provided inside the panel to receive and terminate the power supply feeder(s).  For this 
purpose MCBs of suitable current rating shall be provided by the vendor.  A supervisory relay along 
with a pilot lamp to indicate control supply ‘ON’ shall be provided on the panel.  Any other power 
supply required for the operation of the devices mounted in the panel shall be arranged by the 
vendor. 

3.1.12 The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire / 
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other.  Separate coloured 
wires to be used for AC and DC circuits.  All wires shall be properly numbered and identified with 
ferrules as per the Control scheme / wiring diagram.  Wires shall be routed and run through PVC 
troughs. 

3.1.13 Terminal blocks shall be clip on type, 1100 volts grade.  Separate terminal blocks shall be used for 
AC & DC circuits.  The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external 
cables. The TB points in terminal block shall be cage clamp type / screw type.    The terminal for 
ammeters shall be provided with removable links for shorting CTs.  Each terminal strip shall be 
provided with identification strip.  The terminal shall not be mounted below 250 mm height from 
finished floor. The panel shall have ten (20) percent spare terminal. 

3.1.14 The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with                   
             shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door 
switch.  
             A 15 Amp. 3-pin Power receptacle shall be provided.   
3.1.15 Suitable space heaters operable on 240 Volts 50 Hz AC power system shall be provided at the 

panel bottom.  These shall be designed to maintain the panel temperature five (5) deg. C above the 
ambient temperature during maintenance shutdown.  Suitable isolating and control devices 
comprising of MCB, thermostat etc. shall be provided for the space heater. 

3.1.16 The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width 
of the panel.  It shall be terminated internally with 10 mm bolts at extreme ends for connection to; 
main station earth.  The panel mounted equipments / devices shall be connected to earth bus 
through green coloured PVC insulated stranded copper conductor of 2.5 mm2 size. 
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3.1.17 Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 
20 mm height.  The individual devices on the panels shall be as provided with separate name plate 
with inscription of 3 mm height.  The instrument / devices shall be provided with stick on label plates 
inside the panel.  The material of the main and individual labels shall be three (3) ply 3 mm thick 
Traffolyte Sheet / 2 mm Anodised Aluminium Plate.  The inscription shall be with white letters on 
black background on traffolyte sheet.  The labels shall be fixed by self tapping non-rusting screws. 

3.1.18  Vendor shall furnish electric load and heat load list ( in case panel is to be placed in  ac environment 
) of each panel. 

3.2 Hazardous Area Panel Requirement 

3.2.1 The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to 
render it non-hazardous.  Alarms shall be provided for local and remote annunciation when 
pressurisation falls below 2.5 mm of water column.  Protection shall be of type Z of NFPA-496.  It 
shall not be possible to switch ON the power of purged section unless it is purged as per the 
recommendation of NFPA-496.  Vendor must provide a protective device on the panel to protect the 
panel from over pressurisation. 

3.2.2 Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation, 
pressure gauges, pressure switches, rotameter etc.  Pressurisation kit shall be surface mounting on 
a metal board and located outside the local panel.  Pressurisation kit shall further consist of 
solenoid valve flow switch, timer blow off safety device etc., so as to make purging fully automatic.  
However final start shall be manual.  Panel protection against over pressure to be provided as per 
NFPA-496. 

3.2.3 Pressurised local control panel pressurization kit assembly design shall provide minimum leakage 
flow through the Local Control Panel.  Panel venting shall be as per NFPA-496. 

3.2.4 All components in the local panel like indicating instruments, push buttons switches, lamps etc., 
which are required to be energized without panel pressurization or before completion of purge cycle 
shall be explosion proof as per NEMA-7 & suitable for area classification. 

3.2.5 All push buttons etc. requiring frequent operation during machine running shall have good positive 
sealing.  Weatherproof housing or cover to be provided wherever necessary.  Vendor shall provide 
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp 
indication.  This shall be used only during maintenance.  All hinges, screws, other non-painted 
metallic parts shall be of stainless steel material. 

3.2.6 Provision to switch off manually all types of power shall be provided in the panel.  In addition, it shall 
also be possible to switch off power circuits / components which are powered from motor control 
centre or control room manually in case of pressurization failure.  All such cables from MCC and 
main control room shall be terminated in explosion proof boxes (NEMA-7). 

3.3 Control & Monitoring devices 

3.3.1 Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified 
elsewhere for the plant / equipment shall be supplied and mounted on the panel. 

3.3.2 Alarm Annunciator System 
 It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque 

facia windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and 
provision for repeat group alarm at remote.  The annunciator shall be provided with ten (10) percent 
spare windows or minimum two (2) windows along with electronics. 

3.3.3 Relays 

 The relays shall be electromagnetic type suitable for specified control supply.  Its contact 
configuration and rating shall be suitable for the specified control function.  However minimum 
contact rating shall be 5 Amp AC & 2 Amp DC as applicable.  There shall be ten (10) percent spare 
contacts. 

238

THIS IS A PART OF TECHNICAL SPECIFICATION PE-TS-372-673-A001



SPECIFICATION FOR
LOCAL PANELS 

SPECIFICATION NO.: PE-SS –999- 145 –054A 

VOLUME II B 

SECTION D 

REV. NO. 03 DATE : 16-09-2013

SHEET  4 OF     6FO
R

M
 N

O
. P

E
M

-6
66

6-
0

3.3.4 Timers 
 The timers shall be electronic type suitable for specified control supply.  Its contact configuration 

and rating shall be suitable for the specified control function.  However, minimum contact rating 
shall be 5 Amp AC & 2 Amp DC as applicable. 

3.3.5 Control / Selector Switches 
 Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current 

rating.  Selector switches shall be stay put type while control switches shall be spring-return-to-
neutral type.  Contact configuration and rating shall be as per the control function requirement.  The 
switches shall be lockable type wherever specified.  Each switch shall be provided with engraved 
plates indicating the switch position / functions. 

3.3.6 Push Buttons / Indicating Lights 
 The push buttons shall be momentary action self-resetting type, however stop P.B.  for 

unidirectional drives shall be provided with manual reset facility.  Its contact configuration & rating 
shall be as required for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating.  It shall 
have round coloured projecting tab and engraved escutcheon plate / inscription plate.  Colour 
coding of push buttons shall be as under: 

 RED        Motor OFF / Valve CLOSE YELLOW Alarm acknowledge     Left Hand Side 
 GREEN   Motor ON / Valve OPEN              BLACK  Lamp test                   Right Hand Side

 Indicating lights shall be suitable for direct connections across specified power supplies.  It shall be 
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament.  It shall be fitted 
with LED cluster type lamp replaceable from front. 

 GREEN   Motor OFF / Valve CLOSED condition AMBER   Motor tripped              Left Hand Side
 RED        Motor ON / Valve OPEN condition WHITE  Normal / healthy          Right Hand Side 

3.3.7 Ammeters 
 Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with      

4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).   
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting 
current indication 

3.3.8 Miniature Circuit Breaker (MCB) 

 These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse 
delayed thermal trip feature for over current protection.  The housing of MCB shall be made of non-
ignitable, high impact material.  It shall have minimum short circuit rating of 9 KA for AC Voltages 
and 4 KA for DC Voltages. 

3.3.9 Makes of various instruments / devices shall be as given below 

 1. Alarm Annunciators : Procon / IIC 
 2. Ammeters : AEP / IMP 
 3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T 
 4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom 
 5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN 
 6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer 
 7. MCBs : S&S Power Engg. / Indo Asian / MDS 
 8. Terminal Blocks : Jyoti / Elmex 
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4.0 TESTING AND INSPECTION 

4.1 The  bidder  shall  adopt  suitable  quality  assurance  program  to  ensure  that  the 
equipments offered will meet the specification requirements in full. 

4.2 BHEL’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall 
furnish his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along 
with the offer.

4.3 The vendor shall conduct the following tests as a minimum requirement: 
4.3.1 Routine Tests 

1. High Voltage (H.V.)
2. Insulation Resistance (I.R.)  
3. Functional  

4.3.2 Type Tests 

 1. Enclosure Class Test 
5.0 SPARES AND CONSUMABLES 

5.1 Commissioning Spares and consumables 

The bidder shall supply all commissioning spares and consumables ‘as  required’ during Start-up, 
as part of the main equipment supply. 

5.2. Mandatory Spares 

The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the 
specification. The Mandatory Spares offered shall be of the same make and type as the main 
equipment. 

5.3. Recommended Spares 

The  bidder  shall  furnish  a  list  of  Recommended  Spares  indicating  the  normal service 
expectancy period and frequency of replacement; quantities recommended for 3 years operation 
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order 
later, if required.

6.0 DRAWINGS AND DOCUMENTS
6.1 The bidder shall furnish the following documents in required number of copies along with the bid : 

1. Data Sheet no. PES-145A-DS1-0 
2. General Arrangement Drawing. 
3. Catalogue and technical information for instruments and devices. 
4. Quality Plan. 

6.2 The vendor shall furnish the following documents in required number as agreed after the award of 
contract: 
1. Data Sheet No. PES-145A-DS2-0 
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable 

gland plate alongwith cable glands and all details mentioned in this specification. 
3. Control Schematic Diagram along with grouping of different terminals for various functions. 
4. Catalogue and technical information for instruments and devices with selected options clearly 

marked. 
5. O&M Manuals. 
6. “As Built” Drawing. 
7. CDs 
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7.0 MARKING AND PACKING 

7.1  Marking: 
A stainless steel name –plate shall be permanently fixed on each equipment giving its tag/serial 
number and salient technical specification. 

7.2  Packing: 
Sea worthy packing capable of performing all necessary functions like prevention of damage to 
the contents, sufficient to support frequent handling and lengthy period of outdoor storage in 
adverse weather conditions are required. Workmanship and materials used shall be of high 
standard meeting the technical requirements and in accordance with best commercial export 
packing practices. Vendor shall be responsible for sea worthy export packing. Equivalent or 
better packing methods may be deployed subject to approval of the BHEL. Vendor shall submit 
the packing procedure for its equivalent for BHEL's approval during detailed engineering. 

8.0 APPLICABLE DATA SHEET FORMS 
 This document shall be read with one or more of the following data sheet forms : 

 -  Data sheet A&B for Local Panels  : Data sheet no. PES-145A-DS1-0 
 -  Data sheet C for Local Panels   : Data sheet no. PES-145A-DS2-0 
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DATA SHEET FOR LOCAL PANELS  

SPECIFICATION NO.: PE-SS-999-145-054A 

VOLUME  

SECTION  

REV. NO. 02 DATE: 16.09.2013 

SHEET  1 OF 3
TAG No. …………. Qty.................   Data Sheet No.: PES-145A-DS1-0 

Data Sheet A & B
DATA SHEET-A FOR LOCAL PANEL 
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY 

BIDDER) 

FO
R

M
 N

O
. P

E
M

-6
66

6-
0

  GENERAL MANUFACTURER 

CONSTRUCTION �  FOLDED     � WELDED  

ENCLOSURE SHEET THICKNESS 

(As per Section  8.13,Volume V of
contract specification)

FRONT �2.0 mm 

OTHER � 2.0 mm 

DOOR � 1.6 mm 

HEIGHT � 2365 mm for stand alone panels.    � Other  …………

OTHER �  Load bearing sheet front shall have 3mm thickness  

TECHNICAL 

INPUT POWER SUPPLY *  

(As per Electrical specification) 

(ANY OTHER POWER REQUIREMENT 
 TO BE DERIVED FROM THIS SUPPLY ONLY)

� 240V 50 Hz AC    �  220V DC         

� 415V 3 PHASE 3W  �  400V 3 PHASE 4W  

NO. OF FEEDERS 

(As per Electrical specification) 
� ONE   �  TWO   

STARTER WITH MCC � REQUIRED �  NOT REQUIRED   

IPR POSITION � MCC   �  RELAY PANEL

CONTACT RATING OF RELAY � 5 Amp, 230 V AC �  0.25 Amp, 220V DC 

CONTROL SUPPLY 

�  110V AC     �  220V AC   

� 220V DC  � Other. 

(As per requirement) 

ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 
______NOS. (AS REQUIRED)

TEMP SCANNER   

(IF REQUIRED –NO. OF CHANNELS TO BE 
  SPECIFIED UNDER SEC-C )

� REQUIRED �  NOT REQUIRED  

PAINT TYPE 
(As per Annex-1,Section 7.6,Voulme IV of  
contract specification)

�  EPOXY ENAMEL       

�  EPOXY POWDER COATED   

MIMIC (TYPE OF MIMIC- MATERAIL, THICKNESS
TO BE SPECIFIED DURING DETAILED ENGG.)

� REQUIRED �  NOT REQUIRED   

PANEL COLOUR (EXTERNAL) 

(As per Annex-1,Section 7.6,Voulme IV of  
contract specification)

�  LIGHT GREY 

� OPALINE GREEN 

FINISH (EXTERNAL) 
(As per Annex-1, Section 7.6,Voulme IV of  
contract specification)

� MATT   

�   GLOSSY  �  SEMI GLOSSY 

PANEL COLOUR (INTERNAL) 

(As per Annex-1,Section 7.6,Voulme IV of  
contract specification)

�   WHITE  � CREAM   

�  OFF WHITE   

FINISH (INTERNAL) 
(As per Annex-1,Section 7.6,Voulme IV of  
contract specification)

�   MATT   

�   GLOSSY  �   SEMI GLOSSY 

CLASS OF PROTECTION 
�   IP-55  (FOR INDOOR SERVICE) 

�   IP-67 (FOR OUTDOOR SERVICE)   � ANY 
OTHER

CONTROL HARDWARE �  RELAY BASED 

FOUNDATION ARRANGEMENT �  FOUNDATION BOLTS  �   ANCHOR 
FASTENERS

WEIGHT OF PANEL (Kg.) …………………..(Vendor to specify ) 
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DATA SHEET FOR LOCAL PANELS  

SPECIFICATION NO.: PE-SS-999-145-054A 

VOLUME  

SECTION  

REV. NO. 02 DATE: 16.09.2013 

SHEET  2 OF 3
TAG No. …………. Qty.................   Data Sheet No.: PES-145A-DS1-0 

Data Sheet A & B
DATA SHEET-A FOR LOCAL PANEL 
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY 

BIDDER) 

FO
R

M
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O
. P

E
M

-6
66
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0

PANEL TYPE 
�  PRESSURISED �   UNPRESSURISED   

As per Requirement 

CABLE GLAND �   DOUBLE COMPRESSION   

AMMETER (TYPE OF INPUT) * � 1  Amp CT                    �  4-20 mA 

SCOPE OF SUPERVISION FOR  
ERECTION & COMMISSIONING � APPLICABLE                  �  NA 

*  TO BE CO-ORDINATED WITH PEM ELECTRICAL 

PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME AANCHAL CHOUDHARY SACHIN SRIVASTAVA                 MA MANSOORI NAME: 

DESIGNATION SR.ENGR 
        

        DY.MNGR                      D. GM  

SIGNATURE   SIGNATURE: 

DATE               16.09.2013 
      

         16.09.2013                    16.09.2013 DATE: 
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DATA SHEET FOR LOCAL PANELS 

SPECIFICATION NO.: PE-SS-999-145-054A 

VOLUME  

SECTION  

REV. NO. 02 DATE: 16.09.2013 

SHEET  3 OF 3
TAG No. …………. Qty.................   Data Sheet No.: PES-145A-DS1-0 

Data Sheet C

DATA SHEET-C FOR LOCAL PANEL 
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT) 
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O
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M
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66
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0

GENERAL MANUFACTURER 

CONSTRUCTION 
�  FOLDED     � WELDED  

(As per requirement EDN)  

ENCLOSURE SHEET THICKNESS 

FRONT 

OTHER 

DOOR 

HEIGHT 

OTHER 

TECHNICAL INPUT POWER SUPPLY        

NO. OF FEEDERS  

CONTACT  RATING OF RELAY 

TEMP SCANNER 

CONTROL SUPPLY 

ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 

PAINT TYPE 

PANEL COLOUR (EXTERNAL) 

FINISH (EXTERNAL) 

TYPE OF MIMIC  

MATERIAL OF MIMC 

THICKNESS OF MIMIC 

PANEL COLOUR (INTERNAL) 

FINISH (INTERNAL) 

CLASS OF PROTECTION 

CONTROL HARDWARE  

FOUNDATION ARRANGEMENT 

WEIGHT OF PANEL (Kg.) 

244

THIS IS A PART OF TECHNICAL SPECIFICATION PE-TS-372-673-A001



DATA SHEET FOR LOCAL PANELS 

SPECIFICATION NO.: PE-SS-999-145-054A 

VOLUME  

SECTION  

REV. NO. 02 DATE: 16.09.2013 

SHEET  3 OF 3
TAG No. …………. Qty.................   Data Sheet No.: PES-145A-DS1-0 

Data Sheet C

DATA SHEET-C FOR LOCAL PANEL 
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT) 
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R
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O
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M
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66

6-
0

PANEL TYPE 

CABLE GLAND 

AMMETER (TYPE OF INPUT) 

SCOPE OF SUPERVISION 

PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME AANCHAL CHOUDHARY SACHIN SRIVASTYAVA                 MA MANSOORI NAME: 

SIGNATURE   SIGNATURE: 

DATE 
   
          16.09.2013 
        

            16.09.2013                16.09.2013 DATE: 
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deviations which have been clubbed together shall be considered as NIL.

REASON FOR QUOTING 
DEVIATION

SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWL

PROJECT:-400 MW MARIB GTPS, PHASE II PEC

PACKAGE:- SEWAGE TREATMENT PLANT

NAME OF VENDOR:- 

TECHNICAL DEVIATIONS

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

NOTES:
1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of 
withdrawl of deviation loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not 
mentioned in priced copy of this format submitted with Priced bid, the cost of withdrawl of deviation shall be taken as NIL.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-
commercial offer, wherever applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 
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PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE 
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6040-1 
TITLE 

TECHNICAL SPECIFICATION FOR  
SEWAGE TREATMENT PLANT 

400 MW MARIB STPS, PHASE II, PEC, 
MINISTRY OF ELECTRICITY AND ENERGY, 

REPUBLIC OF YEMEN 

SPECIFICATION NO. PE-TS-372-673-A001

VOL III 

SHEET…….. OF…… 

COMPLIANCE CERTIFICATE 

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and 
furnishing same with the offer: 

1. The scope of supply, technical details, construction features, design parameters etc. shall be as 
per technical specification & there are no exclusions/ deviations with regard to same. 

2. QP/ test procedures shall be submitted in the event of order based on the guidelines given in 
the specification & QP enclosed therein.  
QP will be subject to BHEL/Customer approval in the event of order & customer hold points for 
inspection/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be 
witnessed as per same apart from review of various test certificates/ Inspection records etc. 
The charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall 
be included in the base price of the equipment by the bidder. 

3. All drawings/data – sheets etc. to be submitted during contract shall be subject to 
BHEL/Customer review/ approval. GA drawings, as submitted with offer at tender stage are for 
reference purpose only and shall be subject to approval during contract stage. 

4. There are no other deviations with respect to specification other than those furnished in the 
‘Schedule of Deviations’. 

5. The offered materials shall be either equivalent or superior to those specified. Also for 
components where material is not specified it shall be suitable for intended duty, materials shall 
be subject to approval in the event of order. 

6. The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same 
included in the base price (If bidders reply to this is “No commissioning spares are required” and 
if some spares are actually required during commissioning same shall be supplied by bidder 
without any cost to BHEL). 

7. All sub vendors shall be subject to BHEL/CUSTOMER approval. 

8. Any special tools & tackles, if required, shall be in bidder’s scope. 

9. Performance demonstration and trail run parameters shall stand valid till the satisfactory 
completion of Performance demonstration and trail test and its acceptance by BHEL/Customer. 
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PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE 
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6040-1 
TECHNICAL SPECIFICATION FOR       

 SEWAGE TREATMENT PLANT 
400 MW, MARIB GTPS, PHASE II 

* SCHEDULE OF DECLARATIONS 

SPECIFICATION NO. PE-TS-372-673-A001

VOL III 

SHEET…….. OF…… 

DECLARATIONS 

I ………………………………………………………………..………certify that all the technical data and 
information pertaining to this specification are correct and are true representation of the equipment/system 
covered by our format proposal number Dated ……………………………………………………… and 
there is no deviation to the specification. 

I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears 
above my signature. 

Bidders Company Name                                                                  …………………………………………. 

Authorized representative’s 
Signature                                                                                         ……………………………………….. 

Name                                                                                         …………………………………………. 

Bidder’s Name                                                                           The bidder hereby agrees to fully comply
with  
                                                                                                  the requirements and intent of this  
                                                                                                   specification for the price indicated 
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