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n hand reset lockoul relay with a3 blue lamp lor monitonng:

3) Incomers/ous w,np:lerlomgolng breaker feeders other than motor k-edérs
a) Deiinile lime delay shont arcuil protection
o) Hand reset lockoul relay wath a blue lamp
4) Incomer From DG Sel.
a) Dilterfanlial Protection (':'8?) - Three Pole
‘ b) Reverse Power Protecticn.
<) Overload Alam on one phase
d Earh Fault Detection Relay (64)
e) Voltage controfied overcurrent relay
e) Generator under/over voltage Protecton
)] Hand ResetLockout Relay with a blue lamp.
9

3 Phase Energy Meter having accuracy of 1.0 dass.
Melers / instlruments

All melers/ instrument chall be flush mounted on front panel, at least 96 sq.mm, size
with 90 degree linear scales and sccuracy class of 2.0.

All motors of 30kW and above shall have an Ammeter. Bus-seclion shali have bus
VT, vollmeter with seleclor switch, and other relay and timers required for protection.
. Adequale control and selector swilches, push bullons and indicating tamps .shall be

provided. Thermostatically controlled space heaters with swilches shall be provided 10
prevent condensation.

In case ol remole controlled breaker panels foliowing shall be ensurcd.

Each iceder shall have locallremote seleclor switch. Closing from local shall be pos-
sible only in tes! possilion whereas closing from remole shall be possible in either
service or tlest position.Trpping from local shall be possible only when locatiremote
selector swilch is in tocz! position.Tripping from remote shall be either breaker in ser-
vice posilion or selector swilch being n remote posibon.

Control trom Remole

Necessary hardware shal be provicded i the swilchgear panel ke coupling relays(24V
OC.with max burden 2.5VA), auxihiary .relays. current & vollage transducers(4-20 mA,

dual oulput) etc. to eflect inlerleks, exchange informaion [/ slalus and exeddse control
trom remote.
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LY SWITCHGEAR .

DESIGN AND CONSTRUCTIONAL FEATURES :

All 1SV swilch gear motor conlrol centers (MCCs), AC & DC distabution fboa:ds (08

s). elc shall have following fealures :

1)

2)

3

4)

l 1
Shall be of melal enclosed. indoor, floor mounted and free standing type

All fames and load bearing members shall be fabrcated using mild steel slauc-

tural sections or pressed and shaped cold rolled sheel siee! of thickness not
less than 2mm, ‘

Frame shall be enclosed in cold rolled sheel sleel of thickness nol less (han
1.6mm.Dooss and covers shall atso be of cold rolled sheet stee! of thickness
not less than 1.6 mm.Stifieners shall be p:omded whereever necessary. Remov-
able gland plates of thickness 3mm (hoVcold rolied sheet sicel) or 4 mm
(non-magnetic material) shall be provided for all pancls.

All switchboards/panels shall be of dust and vermmin proot. ARl cutouts shall have
synthetic rubber gaskets.

For molors above 160kW, remote controlied elecirical cGrount breakers, and for
smaller motors, swilchduse contacior feeders shall .be provided. The olher out-
going feeders would be swilch-fuse units or moulded case dircuil breakers.

All switchboards, MCCs andg DB s shali have foliowing dislinct veriical sec-
tions.

a) Compiletely endosed bus bar comparntment for horizontal and venical bus
bars.

b) Completiely enclosed switchgear compariments (one for each cicun
housing ciraui bteakers, molor staner of switch-{use f(coder).

c) Companment lor cable aficy or cable box lor power and control cables
In casc ol cable box, they shall be sogregated with complete shroud-
ing for indvidual feeders at the rear for direct termination of cables.

d) For cable connection 1o circuil breaker, a scparalelly enclosed cabie
companment shall also be acceptable.

(o) Compadment for relays and other conlrol devices associaied with 2
Grcuil breaket, wherever necessany.

f The switchboards/MCC/D0s of 1600A & above ratng shall be of DOP
IP42 & of 1P52 for less than 1G00A raling

Q) All 415V swilchgears MCC's, AC & DC aistabution Loards clo. shall Le

painied Ly powder Coanng HoCess Paint shade shall Le au ollows

————
- NAMAlrane Asss =TT
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) Front & Back RAL 9002

() Extreme ¢nd covers RAL 5012

[ ]
Busbars shall be of high conductivity aluminiuni alloy or copper.

Minimum air dearance in air between phases and phase-earth shall be 25 mm
for busbars and cable terminations. For all other compunents, the Claarances
shall be at least 10mm. Wherever above is nol possible except for horizontal
and venical busbars, insulation shall be provided by anli tracking sleeving or
bamers. However lor horizontal and vertical busbars, cléarances spedfied above
shall be maintained even when busbars are insulaled/sleeved. In case ol OC

DBs/ fuse boards, the busbar sysitem shall be insulaled or physically segre-
galed with barmiers 10 prevent interpole short Gircuil.
' 4

Busbar insulators shall be of track-fesistant high strength non-hygro-scopic, non-
combustible type and suitable o withstand stresses due 10 over-voltages and

short circuit current. Insulalors and barrier of inllammable matenal such as
Hylam shall not be accepled.

All types ol relays and timer shall be subject o Employer's approval. They
shall be flush mounted with connections from insxde, and shall have transparent
& dust tight cover, removable from f(ronl, drawoul construclion for easy

replacememt and tesing lacility. The auxdliary relays and timer may be pvovided
in fixed cases.

Maxi terminal /cage damp type leminal blocks shall be provided for signals 1o
be nterdaced with DDCMIS/PLC.

The swilchgears/MCC shail be designed to oller adequate level of salety to
operating/mainienance personnel. Means shall be provided 1O prevem access 10
the kve par to avoid accidents dufing service as well as mainlenance period.
Bidder shall bring oul the safely means provided to achieve abova. A octailed
instruction plate suitable for wall mounting shail be provided for each
swiltchgearfMCC room discribing varous safe operaling procedure/salety precau-
tions lor safe operalion and maintenance ol swilchgeac™CC.

All cunrent and voltage lransformers as required for metering & prolection spea-
tied shaill be complelely encapsulaled, cast resin insulated type. Incomers from
transiommers shaill have CTs for transfommer REF protection. All cumrent and wvoll-
age tansformers as required for metenng and protection specificd shall be com-
pletely encapsulated, cast resin insulated type. Incomers from translormers

shall have CTs lor transformer restricted carth faull protection The accuracy
shali b as fohows:

Cls

P Ts
Prolection 5620 ar
Melenng 10 10
REF S

AR
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(a)

(o}

20%
number on each bus section shali be provided.

indicating lamps shall be dhsler LED type.

l
spare fceders of each type & rating used in the MCC with a minimum one (l)

TYPE TESTS

All equipments 10 be supplied shall be of type tested qualty. The Contractor
shall submit for Owner's approval the fepods of all the type tests as ksted in
this specification and carded oul within last five years from the date of bid
opening. These reports should be for the tests conducied on the equipment
similar to lhose proposed 10 be suppped under this contract and the test(s)

should have been either conducted al an independent laboratory or should have
been wilnessed by a dient.

In case the Coatractor is not able 10 submil report of the type test(s) con-
ducied within last five yoars from the date of bid opening, or in case the type
test repori(s) are not found © be meeting the specificalion requirements, the
Contractor shafl conduct all such fests ender this contract free of cost 10 the
Owner and submit the repods for approval.

(c) All acceptance and fouline tests as per the specification and relevant standards
shatl be camied out. Charges for these shall be deemed to be Included in the
equipment pace.

,01.00 L. T. SWITCHGEAR
S The following type test cedificates on each type & rating of LY. Switchgear, MCC panel
s and distribulion boards shalt be submitied,
(a) Shor time withstand test with ciccuil breaker mounted inside the swilchgear
3 panel.
o (L) Temperature rise test.
> (c) Type U - Short circuil co-ordination test for any three ralings of MCC module
S as selected by tha Employer.
‘ ) (o) Test sequence -1 & combined lest sequence shall be carried oul on cach ral-
2 ing of circuit breaker mounted inside the panel.
< (e) Oegree of protlection tests
-
—
-
3
=) - — B e
-k
-
-
-
—
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CABLES SPECIFICATIONS

POWER CABLES:

1.1 kV grade, power cables with stranded compacted Aluminium conductor,
XLPE insulated, PVC type ST2 extruded inner sheathed (no inner sheath for
single core cables), Galvanised steel single layer round wire/ formed wire (non
magnetic hard drawn aluminium single layer round wire H4 grade for single core
cables) as per IS : 3975 (where applicable) and extruded PVC Type ST2 outer
sheath with FRLS properties, generally conforming to 1S:7098 (Part-1).

CONTROL CABLES:

1.1 kV control cables with stranded plain annealed copper conductor, PVC Type-
A insulation, core identification by colour coding (upto five cores)/ number
marking (more than five cores), distinct extruded inner sheath of PVC type ST1
material, GS formed/round wire armour as per IS: 3975 (where applicable), and
extruded PVC Type ST1 outer sheath with FRLS properties, generally
conforming to IS: 1554 (Part-1).
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CUSTOMER - PROJECT SPECIFICATION
ez TITLE NUMBER :
H/[[[ QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE
SHEET 1 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME III
SL. |[COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF| REFERENCE ACCEPTANCE FORMAT _ |AGENCY REMARKS
NO. CHECK METHOD OF  |CHECK DOCUMENT NORM OF RECORD
CHECK P|lw]|V
1 2 3 4 5 6 7 8 9 10 11
1.0 |ASSEMBLY 1.WORKMANSHIP  [MA VISUAL 100% MANUF'S SPEC  |[MANUF'S SPEC -DO- 2 |- |-
2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 |- |-
MFG. SPEC. MFG. SPEC.
3.CORRECTNESS  [MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 |- |-
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE
2.0 |PAINTING 1.SHADE MA VISUAL SAMPLE  |MANUFR'S BHEL SPEC. LOGBOOK [2 |- |-
SPEC/BHEL SAME AS
SPEC./RELEVANT [COL.7
STANDARD
3.0 |TESTS 1.ROUTINE MA -DO- 100% 1S-325/ SAME AS TEST 2 |1 NOTE -1
TEST INCLUDING BHEL SPEC./ coL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL
SPEC.
2.0VERALL MA MEASUREMENT|100% APPROVED APPROVED INSPN. 2 |1 |- NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3
& RELEVANT IS
BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE




CUSTOMER : PROJECT SPECIFICATION :
(o QUALITY PLAN TITLE NUMBER :
H”H BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME Il
SL. [COMPONENT/OPERATION |[CHARACTERISTICS |CAT. TYPE/ EXTENT OF|REFERENCE ACCEPTANCE FORMAT _ |AGENCY REMARKS
NO. CHECK METHOD OF |CHECK  |DOCUMENT NORM OF RECORD
CHECK Plwl v
1 2 3 4 5 6 7 8 9 10 11
3.NAMEPLATE MA VISUAL 100% 1S-325 & 1S-325 & INSPN. 2 |1 |-
DETAILS DATA SHEET DATA SHEET REPORT
NOTES:

N

ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE
SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.

FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL




TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 402-165-N002
FOR VOLUME : E
CONDENSER ON LOAD TUBE CLEANING | SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 DATE :
19.05.2014
SHEET 1of 1
SECTION D3

STANDARD TECHNICAL SPECIFICATION
FOR
C&lI SYSTEMS




QUALITY PLAN NO.: PE-QP-999-145-1036__
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 1 OF 8
* Type/Method Extent Format Agency $
’\Skl). Cgmgiﬂf,ﬂt / Characteristics Checked Cate of of d%fﬁ:ﬁgﬁg ACKS;;?QCE of gency Remarks
’ P gory Check Check Records P W \%
10 Materials
) /Components
Physical Inspection for
Dimensions, Painting, Cutouts,
Lifting / Locking Arrangements, Contract As per ref BHEL
Panels & Control c X ificati .
11 Desks omppnents, Drawmg chket, MA Visual 100% specifications, documerjts. Quallty' 3/2 2 1
’ Mounting accessories, Plinth & Approved GA No physical Inspection
AV Pads, Cable Gland Plates, Drawings, BOQ | damage. Report.
Hardwares, Hinges, Louvers &
Filters, Fans & Panel Lamps
Power Supply/Packs, . .
satry & Batery__ | £1VEE pspector | Comact | rsper | UL
1.2 | charger, Transformer, Di . MA Visual 100% specifications, d | . 3/2 2 1
UPS imensions . BOQ ocuments, nspection
’ Mounting Accessories ’ Test Report Report.
Indlcatlng Lamp, As per ref
Annunciator, Meters, . e
) Physical Verification documents BHEL
Transducers, Signal Physical Damages Contract No physical Qualit
1.3 | Converters, nysica 9 MA | Visual 100% | specifications, phy Y 32 |2 1
. Dimensions damage. Test/ Inspection
Instruments, Single . BOAQ. . f
Accessories Calibration Report
Loop Controllers
report.
Sgcmpggﬁﬁ;sogz’wer Physical Inspection Product
’ e Identification Labels Catalogue, Data BHEL
Supply modules, e Physical Damages sheets As per ref Qualit
1.4 | Communication A y i 9 MA | Visual 100% | At documents. Heoecion | 32 12 |1
modules, Mounting * uantty . ngfi uration Test Certificates Report
Racks, Ethernet *  Spare Capacity onfig port.
diagram, BOQ
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1036__
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 2 OF 8
* Type/Method Extent Format Agency $
’\Skl). Cgmg(;?iir;]t/ Characteristics Checked Cate of of d%fﬁ:ﬁgﬁg Acaiﬁﬁgce of gency Remarks
’ P gory Check Check Records P W \%
CPU, Monitor, . .
Keyboard, Mouse, Phys!qal Ipspectlon Contrgct _
: : Identification Labels, Tech. specifications,
CD Drives, Printers, e As per BHEL
OS, System Specification Product reference Quality
1.5 y Physical Damages MA Visual 100% Catalogue, . 3/2 2 1
Software, . documents. Inspection
) ! Accessories Approved GA /
Engineering software . ) ) Report.
h Installation arrangements for Configuration
in the form of Computers & Printers drawing, BOQ
Licensed CD. P 9 '
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1036__
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 3 OF 8
* Type/Method Extent Format Agency $
’\SI(I). Cgmg(;gir;]t / Characteristics Checked Cate of of d%fﬁ:r?gr?fs Acaiﬁﬁgce of gency Remarks
’ P gory Check Check Records P | W ‘ \%
2.0 | Assembly
Functional Test for Correct
HMI/OWS devices Approved Operation of BHEL
21 such as Monitors, Operation MA Functional 100% Cpnflguratlon interconnected Quallty' 5 1 1
Keyboards, Mouse, Diagram & BOQ . Inspection
; Devices of HMI
Printers etc. and FAT Report.
system.
Approved GA
Drawing, Panel BHEL
Hardware Functional Physical arrangement, Wiring Visual/ Wiring Diagram, Test Qualit
2.2 | Verification. check & labeling, Continuity MA : 100% IR & HV as per e y 2 2 1
. Electrical Certification Inspection
Checking, IR & HV test relevant
. Report.
International
standard
Healthiness of all the Visual Aoproved pbower All equipment to g:laElh
2.3 | Powering Up modules/equipment, associated | MA . 100% pp P be healthy on Y 2 1 1
) k /Electrical supply scheme Inspection
with Powering of PLC system power ON
Report.
Healthiness of PLC modules on BHEL
2.4 | Burnin test for PLC Continuous Energlsatlon, MA Vlsua[/ 100% FAT Procedure Test certification Quallty' 5 ° y
modules Temperature maintenance Electrical as per FAT Inspection
Report.
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1036__
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 4 OF 8
* Type/Method Extent Format Agency $
’\SI(I). Cgmg(;gir;]t / Characteristics Checked Cate of of d%fﬁ:r?gr?fs Acaiﬁﬁgce of gency Remarks
’ P gory Check Check Records P | W ‘ \%
Factory
3.0 | Acceptance Test
(FAT)
Input Output BHEL
3.4 | Functional IO configuration, /O operation | MA | Visual 100% | FAT Procedure | AS per FAT Quality 1 5 1|1
Verification Eletrical Inspection
Report.
Processor Processor configuration, (B)I::Iazlll_t
3.2 | Verification Powering up, standby operation | MA Visual 100% FAT Procedure | AS per FAT Ins ec):/tion 2 1 1
(as applicable) and Loading P
Report.
Power Supply Module gtlaElll-t
3.3 | Verification Redundancy Operation MA Electrical 100% FAT Procedure | AS per FAT Inspe(}:/tion 2 1 1
Report.
Communication gedunda_ncy.operatlon of BHEL
System ommunication System, . Quality
3.4 e Measurement of Response MA Electrical 100% FAT Procedure | AS per FAT . 2 1 1
Verification . - . . Inspection
Time, Communication with third R
eport.
party system
Diagnostic BHEL
35 Verification Self Diagnostic features of PLC MA Visual 100% FAT Procedure | AS per FAT Quallty' 2 1 y
system Inspection
Report.
Operation of PLC driven BHEL
Control Panel/Desk annunciation system, Mosaic, Qualit
3.6 | Verification Push buttons & selector MA Visual 100% FAT Procedure | AS per FAT Ins eé/tion 2 1 1
switches, Indicating lamps P
Report.
Software (E')ng.?f:éﬁLZ"é’é‘fuf?és (iliy HMI gﬂaElli_ty
3.7 | Verification MA Visual 100% FAT Procedure | AS per FAT . 2 1 1
Features Inspection
Report.
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor




QUALITY PLAN NO.: PE-QP-999-145-1036___

STANDARD QUALITY PLAN VOLUME IIB
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
SHEET 5 OF 8

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 1/0O 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



QUALITY PLAN NO.: PE-QP-999-145-1036__

STANDARD QUALITY PLAN VOLUME 1B
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 00 DATE: 23.03.2005
SHEET 6 OF 8

ii) Type (Hot or Cold)

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’ Ilamp
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:

Screen update time

I/O scan time

SOE resolution time

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.

OO~

5. Diagnostic Verification

Product Catalogue/Literature shall be referred for checking of all
diagnostic features. Hardware failure to be simulated by removing an 1/0



QUALITY PLAN NO.: PE-QP-999-145-1036__

STANDARD QUALITY PLAN T~ VOLUME 1B
FOR 17 SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 00 DATE: 23.03.2005
SHEET 7 OF 8
6. Control Panel /Desk Verification

i)

i)

ii)

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

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

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

7. Software Verification

).

ii).

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

Engineering features:-

a) Online changing of parameters, set points.

b) Online modification in Control Logic Diagrams.

c) Online configuration of Graphics, Trends, Logs, HSR.

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.
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VOLUME 1B

SECTION D

REV. NO. 00 DATE:
23.03.2005

SHEET 8 OF 8

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.
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__ | TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 402-165-N002
FOR VOLUME : 1T
CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS) REV.NO. 0 | DATE:19.05.2014
PREAMBLE SHEET 1 OF 1

The tender document contains three (3) volumes. The bidder shall meet the
requirements of all the three volumes.

Volume -I CONDITIONS OF CONTRACT

This consists of four parts as below :

Volume - | A . This part contains instructions to bidders for making
bids to BHEL.
Volume - I B . This part contains general commercial conditions of the

tender and include provision that vendor shall be
responsible for the quality of item supplied by their sub-

vendors.
Volume -1 C . This part contains special conditions of contract.
Volume -1 D . This part contains commercial conditions for erection

and commissioning site work, as applicable.

Volume - Il TECHNICAL SPECIFICATIONS

Technical requirements are stipulated in Volume Il which comprises of :
Volume - Il A :  General Technical Conditions
Volume - I B . Technical specification including drawings, if any
Volume - 11 B :

This volume is sub-divided into following sections:

Section - A . This section outlines the scope of enquiry.

Section - B . This section provides “Project Information”

Section - C . This section indicates technical requirements specific to
the contract, not covered in Section-D.

Section - D : This section comprises of standard technical
specifications of equipments complete with data sheet
A, B&C.

Data sheet-A specifies data and other requirements
pertaining to the equipment.

Data sheet - B specifies data to be filled by the bidder
(Data Sheet B is contained in Volume - 111)

Data sheet - C indicates data documents to be
furnished after the award of contract as per agreed
schedule by the vendor (as applicable).




TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 402-165-N002
FOR VOLUME : 1T
CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS) REV.NO. 0 | DATE:19.05.2014
PREAMBLE SHEET 1 OF 1

1.2.2

2.0

Volume - Il TECHNICAL SCHEDULES

This volume contains technical schedules and Data Sheets - B, which are to be
duly filled by the bidder and the same shall be furnished with the technical bid as
per instructions given in Document No.PES-100-901 in Volume-lll.

The requirements mentioned in Section C/Data Sheets-A of Section-D shall
prevail and govern in case of conflict between the same and the corresponding
requirements mentioned in the descriptive portion in Section -D.




| TITLE : TECHNICAL SPECIFICATION [ SPEC. NO. PE-TS- 402-165-N002
FOR VOLUME : I
CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS) REV.NO. 0 [ DATE :19.05.2014
PREAMBLE SHEET 1 OF 1
INDEX
SECTION  TITLE
A DETAILS TO BE FURNISHED ALONGWITH BID
Al COMPLIANCE CERTIFICATE
A2, PERFORMANCE GAURANTEE SCHEDULE
A3, TECHNICAL DEVIATION SCHEDULE
A4, ELECTRICAL LOAD DATA
A5, GA DRAWING OF COLTCS/DF
A6. SCHEDULE OF PRICES
AT. SCHEDULES OF UNIT PRICES
B DOCUMENTS TO BE SUBMITTED ON PLACEMENT OF LOI
B1. DATASHEET - B

B2. SCHEDULES AS PER LIST.




T TITLE : SPEC. NO. PE-TS- 402-165-N002
f TECHNICAL SPECIFICATION FOR ~ |[VOLUME i | SECTION
COLTCS REV. NO. 0 DATE 19.05.2014
SHEET 1 OF 1
SECTION A

SHALL BE FURNISHED ALONGWITH BID

COMPLIANCE CERTIFICATE
PERFORMANCE GUARANTEE SCHEDULE
TECHNICAL DEVIATION SCHEDULE
ELECTRICAL LOAD DATA

GA DRG OF COLTCS/DF

UNIT PRICE SCHEDULE

TOTAL PRICE SCHEDULE.




A vA TITLE : COMPLIANCE CERTIFICATE FOR SPEC. PE-TS- 402-165-N002

COLTCS NO.

DATE: | 19.05.2014

PROJECTS:
2X500 MW NNTPS NEW NEYVELI

SHEET | 1 OF 2

COMPLIANCE CERTIFICATE

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

a)

b)

c)

d)

e)

f)

a)

h)

m)

n)

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

There are no other deviations w.r.t. specification other than those furnished in the ‘Schedule of
Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands withdrawn
unless specifically brought out in the ‘Schedule of Deviations’

Bidder shall submit QP in the event of order based on the guidelines given in the specification & QP
enclosed therein. QP will be subject to BHEL/ Customer/Customer’'s Consultant approval and
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. Charges for 3 party inspection (TUV/ equivalent) for imported components
wherever required shall be included by bidder in the base price itself.

Any drawing/ document/ data-sheet/ calculation/ Quality plan/ Instrumentation etc. submitted along
with the offer shall be considered for reference only, same shall be subject to BHEL/
Customer/Customer’s Consultant approval in the event of order.

The offered materials shall be either equivalent or superior to those specified in the specification.
For components where materials are not specified, same shall be suitable for intended duty, all
materials shall be subject to approval in the event of order.

The commissioning spares including balls shall be supplied on ‘As Required Basis’ & prices for
same included in the base price itself.

Prices for special tools & tackles, if any, shall also be included in the base price.

Recommended spares for 3 years shall be quoted separately with price indicated separately.

Charges for Installation Checks, Commissioning of equipments, Trial runs and Performance Testing
at site shall be included by bidder as per the price format.

All Instruments shall be located in the Instrument Rack (as applicable) to be supplied by bidder.
The instrument rack shall be installed on ball recirculation pump skid for COLTCS with impulse
piping, root valves, fittings, accessories, valve manifolds mounted on gauge racks etc. supplied by

bidder accordingly.

The main flanges for Ball separator shall be suitable for the forces and moments as per the
specification.

Injection nozzles — 2/4 numbers of stubs of 100 NB or size as informed by bidder shall be provided
by BHEL. The injection nozzles, counter flanges for the stubs along with nuts, bolts and gaskets
shall be supplied by the bidder.

Provision for future installation of Cathodic protection with sacrificial anodes.

Number of balls (Normal as well as abrasive) for COLTCS shall be as specified i.e Number of balls
per charge shall be @ 10% of no. of tubes.

The hydrostatic test pressure shall be 1.5 times the design pressure.

All sub - vendors shall be subject to BHEL/ Customer/Customer’'s Consultant approval in the event
of order.
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TITLE : COMPLIANCE CERTIFICATE FOR SPEC. PE-TS- 402-165-N002

COLTCS NO.
DATE: | 19.05.2014
PROJECTS: SHEET | 2 OF 2

2X500 MW NNTPS NEW NEYVELI

0) The Performance guarantees of equipments shall stand valid till the satisfactory completion of
performance testing & its acceptance by BHEL/ Customer/Customer’s Consultant.

p) The offered COLTCS have been supplied by bidder in the past meeting the customers qualifying
criteria of its operation at two sites for minimum period of two years. Any deviation to this criteria
shall be suitably highlighted in the deviation schedule.

gq) The orientation of piping around COLTCS shall be finalised during detailed Engg.

r) Electrical/ C&l :

All selected motor ratings have minimum 15 % margin over maximum continuous demand of the
driven equipment including voltage and frequency variations, temperature rise and other factors.

Supply of electrical viz. LT power cables, instrumentation and control cables, cable glands, lugs,
cable trays etc. shall be as per specification. Their erection shall be done by BHEL

The junction boxes for termination of DPT/ DPS/ Actuator LS/ solenoid valves/ Ball oversize
monitor/ Ball recirculating monitor are included in bidders scope. The instrumentation cable and
cabling from instruments/ actuators to junction boxes is also included in bidders scope.

Valve actuators and controls shall be provided as specified in Data Sheet-A and Project specific
requirements as specified in Section C-2 & Section C-3

Alarms/ annunciations/ instruments shall be finalised during detailed engineering in the event of
order which shall be subject to BHEL/ Customer/Customer’s Consultant approval and shall be
without any commercial implications to BHEL.




w TITLE : SCHEDULE OF PERFORMANCE GUARANTEES

FOR

SPEC. NO. PE-TS-402-165-N002

CONDENSER ON LOAD TUBE CLEANING SYSTEM (COLTCS) | VOLUME: i

Sheet 1 of 1 Date- 19.05.2014

2X500 MW NNTPS NEW NEYVELI

S.NO. DESCRIPTION UNITS
1. Pressure drop across the
ball collecting Strainers (i.e. MWC
between inlet & outlet
nozzle) under clean
condition and Normal flow
condition
2 Percentage of ball recovery %
3 Life of sponge rubber balls Weeks

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME DESIGNATION

SIGNATURE DATE

COMPANY SEAL




FORM NO PEM 6036-1

A e

TITLE
* SCHEDULE OF DEVIATIONS

() From Conditions of Contract (Volume — 1)

() From General Technical Conditions (Volume — II A )
() From Technical Specifications (Volume —II B)

SPECIFICATION NO

VOL 111

We the undersigned hereby certify that the above mentioned are the only deviations.

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE

DATE

COMPANY SEAL
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NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)
2. ABBREVIATIONS : *VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415V, E=240 V (1 PH), F=110 V (cc): G=220V, H=110V, J=48 V, K=+24V, L=-24 V
: ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)
JOB NO. 402 ORIGINATING AGENCY PEM (ELECTRICAL)
N O 777
Hﬂ[[ LOAD DATA PROJECT TITLE ﬁl)éf(o\?va NNTPS NEW NAME DATA FILLED UP ON
(ELECTRICAL) [System/s CoLTCS SIGN. DATA ENTERED ON
DEPTT. / SECTION SHEET10F1 [ REV. 00 DE’S SIGN. & DATE




T TITLE SPEC. NO. PE-TS- 402-165-N002
7 UNIT PRICE SCHEDULE FOR VOLUME il SECTION
COLTCS REV.NO. 0 DATE  19.05.2014
2X500 MW NNTPS NEW NEYVELI
1.0 Unit price for design, manufacture, inspection and Rs/USD/Euro (As applicable)

testing, packing and delivery of COLTCS for one set
complete with all accessories except for clause no. 2
& 3 below.
20 Lump sum price for 4 sets of COLTCS Rs/USD/Euro (As applicable)

¢ Installation checks, Commissioning

o PG test
3.0 Mandatory Spares(as per Annexure) Rs/USD/Euro (As applicable)
e Lump sump price
Notes:-

a) Total price of Unit prices given above at sl. No. 1 plus sl. No. 2 plus
sl. No. 3 should tally with total price given in Sl. No. (1) of “Schedule

of Prices”

b) Unit price quoted by bidder, as above, shall be binding for any
guantity variation, which is at discretion of purchaser.

c) Price of commissioning & errection spares and other accessories not
listed above shall be included in price of equipment & shall be
supplied with the equipment.

d) Indicate all taxes, duties etc. stating whether included/ excluded in
above prices.

e) Recommended spares item wise breakup with item wise price to be
given as per “Schedule of Recommended spares” enclosed under vol-
[l of technical specification.
Recommended spares are only for reference purpose and not to be
considered for evaluation and ordering purpose.




2X500 MW NNTPS NEW NEYVELLI
Mandatory Spares List for COLTCS Package

S.No. | Spare Description Unit Quantity for two units
1 Sponge Balls Charges 50 Charges (1,22,000 Balls)
2 Abrasive Balls Charges 20 Charges (48,800 Balls)
3 Worm gear assembly for Set 1 Set
Ball separator Screen
4 Ball Separator Screen Set 1 Set
5 DP Measuring System
5.1 | Connecting Board No. 1 No.
5.2 | ORing No. 1 No.
5.3 | Micro Switch Assembly Set 1 Set
54 | DPG
5.4.1 | Glass Window No. 1 No.
5.4.2 | Gasket No. 1 No.
5.4.3 | Pointer No. 1 No.
6 Ball recirculating
pump for tube
cleaning system
6.1 | Rotating Assembly Set 1 Set (Rotating Assembly consists of
all the rotating parts except bearings)
6.2 | Shaft with sleeves Set 1 Set
6.3 | Wearing Rings (if Set 1 Set
applicable)
6.4 | Bearings Set 1 Set
6.5 | Impeller No. 1 No.
6.6 | Ball recirculating pump No. 1 No.
motor
6.7 | Bearings for Set 1 Set
recirculating pump motor
7 Diff. Pr. Transmitter of Nos. 2 Nos.
each type
8 Diff. Pr. Indicators of Nos. 2 Nos.

each type




2X500 MW NNTPS NEW NEYVELLI
Mandatory Spares List for COLTCS Package

9 Pressure Gauges of Nos. 2 Nos.
each type
10 | Ball counter of each type | Nos. 2 Nos.
11 | Valves, of each type Nos. 2 Nos.
12 | Diff. Switches of each Nos. 2 Nos.
type
13 | Motor operated valves Set 2 Sets
and actuators
14 | PLC cards (All types of % 10 %
cards/modules of PLC
including CPU, power
supply modules,
interface modules,
converter modules, 1/0
modules, relays, MCBs,
fuses, terminal blocks,
converters etc.)
15 | Power Supply unit of % 10 %
each type
16 | Graphic Interface Unit of No. 1
each type
17 | Cooling Fan in PLC Nos. 2
system/Cabinet
Note:

1. In case the description / nomenclature of any of the items of spares/tools and
tackles is differing from the description / nomenclature indicated in the list of
mandatory spares/tools and tackles, the bidder shall offer functionally
equivalent part in lieu of the listed item.

2. In case if such items of spares indicated as “not applicable”, are found
applicable at a later date during execution of the project, such items of spares
are to be supplied within the ordered cost of the mandatory spares.

3. If any of the items of spares ordered is found to be not applicable during
detailed engineering stage/execution stage, the contractor shall have to
supply alternative items of spares. The alternative items of spares are to be
mutually agreed between BHEL and Vendor.

4. Wherever % is indicated for the mandatory spares, the quantity shall be
calculated for % of supply for total quantity for 2 units of 2 x 500 MW, unless
otherwise specified. The quantity to be reckoned for % indicated shall be
rounded off to the next higher whole number. For example if the % arrived is
0.2 the quantity to be supplied shall be 1 and if the % arrived is 5.1 the
guantity to be supplied shall be 6.

5. In respect of quantity mentioned as 'Set' means the total quantity of all the

components/items used in particular equipment unless otherwise specified.




TITLE : SPEC. NO. PE-TS- 402-165-N002

" PRICE SCHEDULE FOR VOLUME il | SECTION
COLTCS REV.NO. 0 DATE  19.05.2014
2X500 MW NNTPS NEW NEYVELI SHEET 1 OF 1
1.0 Total price for design, manufacture, assembly, Rs/USD/Euro
inspection, testing, packing for transportation and (As applicable)
delivery, including final check up of installation,
commissioning, trial run and PG testing of FOUR (4)
sets of COLTCS complete in all respect including all
accessories & auxiliaries as specified in technical
specification and as necessary including mandatory
spares, commissioning spares of COLTCS including
commission balls and special tools & tackles (as
required) for erection & maintenance.
2.0 Recommended spares : Item-wise break up with item-wise Rs/USD/Euro

price to be given as per “Schedule of Recommended Spares”
enclosed under Vol. Il of technical specification.

(As applicable)

Note : Indicate all duties, taxes etc. stating whether included/ excluded in above price.




TITLE :
TECHNICAL SPECIFICATION FOR
COLTCS

SPEC. NO. PE-TS-402-165-N002

VOLUME

SECTION

REV. NO.

0

DATE 19.05.2014

SHEET 1 OF 1

SECTION B

SHALL BE FURNISHED ON PLACEMENT OF LOI

e DATASHEET B
o LIST OF SCHEDULES




T TITLE : SPEC. NO. PE-TS-402-165-N002
: TECHNICAL SPECIFICATION FOR [ VOLUME I ['SECTION
COLTCS REV. NO. 0 DATE 19.05.2014
SHEET 1 OF 1
SECTION B1

DATASHEET B




Title DATA SHEET -B SPECIFICATION NO.
o CONDENSER ON LOAD TUBE PE-T$-999-155~'+001
_ CLEANING SYSTEM VOLUME " _PART A
3 ~ (SPONGE RUBBER BALL TYPE) SHEET 1 OF 13 i
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01 }
TO BIDDER !Section - D, Volume - 1B, J
2. _ltens which deviate from Specification shall be marked with an asterisk (%) |
L | SL.No. ITEM UNIT
‘ PARTIQULARS i
-
11.0 General :
1.1 Number of Tube Cleaning System sets Nos..
& being supplied. ‘
~ 113 Liquid handled
&= L J
~ {14 Manufacturer
115 Country of origin
£ 20 Design :
421 Design Pressure Bar (g)
b a) Ball Separator
] b) Ball Recirculating Pump
i ¢) Ball Collector
d) Piping
t» 1) vatves
A ) Distributors
. ¢) Injection Nozzles
%ﬂ 22 DesignTemperature °C
ﬁ 23 Operating pressure at condenser inlet Bar (g)
| v
’?] 24 Design differential pressure Bar (g)
@i 25 Flow rate through ball seperator M/hr *
_‘;‘i a) Normal
%vl b) Maximum allowable
%‘ 26 | Flow rate through ball collector M3/hr
kﬂ a) Normmal
5 b) Maximum allowable
-\ Name of .
= Bidder/ Vendor e e
_ Revision Number 0 2 3 4 ]

t;‘c Signature of Bidder/ Vendor
Authorised Representative

§1 Date :
&
&

- Do~




| ) .

3 Title DATA SHEET -B SPECIFICATION NO. 4
; '5 LEAGA CONDENSER ON LOAD TUBE | PE-T5-999-165-N001
””[l CLEANING SYSTEM VOLUME | PART A
(SPONGE RUBBER BALL TYPE) SHEET | 2 OF 13
L [FINSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES 179-01
TO BIDDER Section - D, Voiume - 1iB.
] 2. ltems which deviate from Specification shall be marked wnm an a«tensk (*)
~_|sLNO. ITEM CUNIT
i . PARTIQULARS
+ 3.0 Guaranteed Performance
“ |
¢ 31 Whether condenser back pressure/ ‘ YES/NO
[ overall heat transfer coefficient - is

5 guaranteed that it will be permanently

| maintained as long as the tube cleaning
< system is in operation. o

2] '

3.2 Pressure drop across the ball separator

{51 (i.e.. between inlet and outlet

£ connections) :

K| -
¢ a) Nomal flow condition

.;'wl
(e b) Maximum allowable flow condition

! '

g 33 Power consumption by ball recirculating Kw

k| pump during :

p a) Normal operation

11; b) Ball collection operation

E c) Ball sorting operation

%3.4 Quantity of cleaning balls required per Nos.

% set for an operating period of one year

%’-4.0 Operation :

":F Whether tube cleaning system s

designed for the following operation |

g, modes :

gl,m Automalic start-up initiated by push - YES/NO -

- button.

a"4.2 | Automatic shut-down with ball collectton
Q%, effected by :

QV a) Push button YES/NO

Q;, b) Adjustable timer YES/NO

) Ball mo‘nitoring system YES/NO
f Name of )

8idder/ Vendor o

i3 Revision Number - 0 2 3 - 4

‘Signature of Bidder/ Vendor
Authonsed Representahve

Nata .

v
&

-2\~



Title DATA SH KET -B SPECIFICATION NO.
v CONDENSER ON|LOAD TUBE PE-18.908-165-N001
CLEANING SYSTEM VOLUME it PART A
R A (SPONGE RUBBER BALL TYPE) SHEET 3 OF 13
INSTRUCTION 1. This data sheet shall be read in;conjunction vr*h Specification No. PES-179-01
TO BIDDER Section - D, Volume - 1iB. |
) 2. ltems which deviate from Specuﬁ'cahon shall be marked with an asterisk (*)
< SL.NO. ITEM UNIT
PARTIQULARS |
s .
Y las Automatic backwashing of ball separator
e with ball collection effected by :
;; a) Differential pressure  measuring | - YES/ NO
system :
e b) Adjustgble timer YES/ NO
£ c) Push button YES/NO
¥ 4.4 Automatic emergency backwashing of YES/NO
w ball separator effected by differential
i pressuré measuring system.
e 4.5 Automatic flushing of differential YES/NO
© pressure measuring system.
_‘E'J 4.6 Automatic ball sorting initiated by push YES/NO
© button. ’
h‘;' 4.7 Whether provision for manual operation YES/NO
5 | of the complete tube cleanaing system is ’
o made in case of control system failure.
el 50 Ball Separator:
% 51 |Make
' 5.2 Nos. provided per set Nos.
¥ 53 |Codes Standard
k‘ 54 Body outer diameter mm
, *‘f— 55 Body thickness mm
: 5.6 Manhole type & size mm
“SNs57 | Whether sight glass is provided
QT 5.8 No. of screens/ strainers provided . per Nos.
kr - each bali separator ,
_‘5.9 | Type of arrangement provided to prevent
ETJ lodging of the debris at the entrance of
ﬁw ball extraction pipes.
Name of -
%ldderl Vendor
= Rewsuoﬁ Number 0 1 3 4
"8 Signature of Bidder/ Vendor

. \uthorised Representative

ate
&
@




S

DATA SHEET -8B

|
] Titte SPECIFICATION NO. »
‘ CLEANING SYSTEM' VOLUME n PART. A
| {SPONGE RUBBER BALL TYPE) SHEET i OF 13
INSTRUCTION 1 This data sheet shall be :~ad in conjunction with Specification No. PES-179-01
TO BIDODER . Section - O, Volume - 1iB.
! 2. Mems which deviate from Specification shall be marked with an asterisk (°)
= SL.NO. ITEM UNIT

« ;] PARTIQULARS

- T
% - "

s 2| 5.10 Clearanci ‘between screen/ strainer mm
" bars. ‘

A

=1 5.1 Materials ©
‘;;.; a) Body/ Housing
< b) screen/ Strainer section

| c) Screen/ Strainer shaft
L&
dy Hardware for fixing the screen/

h Strainer
L o ¢) Other internal hardware
- ) External hardware
©15.12. | Lining material (if applicable)

“16.0 Ball Recircutating Pump :

"'1 6.1 Make
2 6.2 Nos. provided per set Mos.

162 Design discharge flow M3/hr

S«l 6.4 Design discharge pressure Bar

"-‘j 6.5 Design pump Speed RPM

‘;'5 6.6 Design pump efficiency %

6.7 Seal for the pump
' hJ( 6.8 |Materails : |

&f a) Casing
43_{5 b) Impeller
ﬁ c) Shaft

7.0 Ball Collector :

t’( 7.1 | Nos. provided per set “Nos.
47 Name of N . -
.« ~Bidder/ Vendor | i
{i Revision Number ‘ A 0 2 3 o
.. Signature of Bidder/ Vendor

&?:;Authorisled Representative o

| » -R3-

&5‘
%{ .



_ | Tite DATA SHEET -8B SPECIFICATION NO. :
Fersey | CONDENSER ON LOAD TUBE pET5-:999-165-Noo1
! CLEANING SYSTEM VOLUME n PART A .
| _(SPONGE RUBBER BALL TYPE) SHEET s OF 13
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D, Volume - 1iB. _ _
v 2. Iterns which deviate from Specification shall be marked with an asterisk (*)
_ | stno. ' ITEM UNIT
PARTId ULARS
172 |Code/Standard
7.3 Whether inspection window/ sight glass YES/ NO
. - . .
S prgvaded. €
-1 74 |Materials :
€
ey a) Shell/ Body
) b) Internals
-/ .
\' 175 Lining material (if applicable)
‘; | 76 | Whether provision for separating and YES/ NO.
B collecting the undersized balls, is made
& 8.0 Differentiat Pressure Measuring
\f System:
k 8.1 Differential Pressure Switch/ Transmitter
g 12 Type
" b) Make and Model
- c) Range
}( d) Accuracy
; 2 c) Material of sensing element
ﬁ_‘ f) No. of contacts Nos.
‘L] g) Contact rating
f:.\f h) -Enclosure
k“[ i) Mounting
A 8.2 Whether differential Pfess_ure gauge is
> provided for manual observation.
“’1 8.3 - | Diffrential Pressure Gauge :
"T a) Type
&( b) Make and Model
"f ¢) Range
uf ;Name of - ‘
Bidder/ Vendor o
% . Revision Number ik 0 1 2 3 4
. A Signature of Bidder/ Vendor
~§  Authorised Representative =
‘1’ [ W . B
- -4~

&
&

1A
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DATA SHEET - B

{;.‘Authorised Representative

: Title SPECIFICATION NO. P
ol R A CONDENSER ON LOAD TUBE [E-TS-999-165-Noot
& CLEANING SYSTEM VOLUME 0 PART A
o |/ (SPONGE RUBBER BALL TYPE) SHEET 6 OF 13
{ INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
| TO BIDDER Section - D, Volume - lIB. ,
8 . 2. ltems which deviate from Specification shall be marked with an asterisk (")
SL.NO. ITEM UNIT
... | PARTIQULARS
&
i d) Accuracy
- ¢) ‘Material of sensing element
L8 n No. of contacts Nos. )
L g) Dial size mm r
€ h) Enclosure '
f';' i) Mounting
8.4 Whether the contacts for differential YES/ NO
£ pressure gauge and switch/ transmitter
are independent.
€
9.0 Timer for Backwashing
191 Timer make
?5‘" 9.2 Range of duration setting
{93 Range of frequency
€| 10.0 | Ball Monitoring System :
¢ 10.1 Type
{1102 |Maake & Model
g{{ 10.3 |Whether ball monitoring system is
T ‘| designed to perform the following
& functions :
ﬁ a) Continuously counting the balls in YES/NO
: circulation and giving an alam
L( calling for investigation of ball losses,
| _ when th& number ot c-rcu'atmg balls .
B %  falls below a set value -
{l b) Continuously measuring the size of
- the balls in circulation and initiating )
Q ' "the shut-down of the tube cleanin
{ : g
[ system with alarm calling for
{1 replacement of balls, when the
' number of oversized balls falls below
ﬁ‘ a set value.
4 ; Name of - T T
M Bidder/ Vendor ‘ | S
Ay Revision Number ’ o | 1. 2 3 <
Signature of Bidder/ Vendor

%}

-25- -

EX
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£
¥ i Title ’ DATA SHEET -B SPECIFICATION NO. _
) ' CONDENSER ON LOAD TUBE PE-TS-939-165-N001
¢ ) CLEANING SYSTEM VOLUME il PART A.
(SPONGE RUBBER BALL TYPE) SHEET 7 pF 13
|NSTRUC1 1ON i.  This cata sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D, Volume - lIB.
2. ltems which deviate from Specification shali be marked with an asterisk (*)
| sL.No. ITEM UNIT
{ ;| PARTIQULARS
L 10.4 | Whether electronic processor of the ball
- monitoring system ss provided with the
s [ foliowing - N et
{“[ a) Indicators for "
til ¢ Required basic ball charge YES/NO
{ ¢ Recirculating Ball quantity YES/ NO
‘{( ¢ Oversized ball quantity YES/ NO
L% b) Time counters for
i { ¢ Total cleaning system operating YES/ NO.
hours
€
¢ Cleaning system operating hours YES/NO
{‘ with  sufficient number  of -
« oversized balls
€4
» #,_" c) Recorder for ball consumption YES/NO
-
', 105 {[Whether provision for Self- testmg and YES/NO
(.'1 Self Callbratlon are made
&,‘ 11 .0 [Cleaning Balls .
£f 111 | Type
t{) 11.2 |Size mm
" 11.3 | Specific gravity
q 114 | Material
_T{,( 11.5 | Hardness
- 11.6 Total Ball recirculatvic_in quantity per set Nos.
e 11.7 |abrassive coated ball recirculation No.s
15.:? quantity per set - (if any) -
€ 120 |Piping
€121 |Ball Extraction Piping
€= Nameof =~ . ,
Bidder/ Vender _ : :
F€ Revision Number 0 ) 2 3 3
' Signature of Bidder/ Vendor
'égrAuthorised Representative - s -
T— 6



e

Title

DATA SHEET -B
CONDENSER ON LOAD TUBE

SPECIFICATION NO.

PE-TS-999-165-N001

CLEANING SYSTEM

VOLUME L1}

-PART A

_(SPONGE RUBBER BALL TYPE)

SHEET 8

OF

13

¢ | INSTRUCTION 1.
= | TO BIDDER

Section - D. Volume - i1B.

2. ltems which deviaie from Specification $hall be marked with an asterisk (°)

This data sheet shall be read in conjunction with Specification No. PES-179-01

{ [stro.

ITEM

PARTIQULARS

UNIT

8

€

a) OD x thicknes
b) Material
¢) Length of piping being supplied
Ball Transport Piping
e
a) OD xthicknes
b) Material ,
¢) Length of piping being supplied

Differential pressure measuring system
flushing piping.

a) OD x thicknes

b) Material

c) Length of piping being supplied
Any other .
Valves (Indicate Type of Valves)
Sizes

Nos. provided per set

Materials

a) Body -

b) Disc/ Trim

c) Shaft

Distributors

Nos. provided per set

Materials :

a) Body

b) Sight glass

c) Sightglass flanges
d) Internal parts '

mm-x mm

M

mm X mm

mm x mm

‘Nos.

‘Nos.

N _ne of
sdder/ Vendor

b ‘.vision Number

<

igﬁnalure of Bidder/ Vendor

.

et

(-

& iorised Representative

€
&

“R1-



Title DATA SHEET -B SPECIFICATION NO. - o
'CONDENSER ON LOAD TUBE PE-TS-999-165-N001
CLEANING SYSTEM VOLUME - 1 ‘PART A
(SPONGE RUBBER BALL TYPE) SHEET 9 OF 13
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D! Volume - IIB.
2. ltems which deviate from Specification shall be marked with an asterisk ()

SL.NO. ITEM CUNIT
PARTIQULARS ; _
14.3 | Lining material (if applicable)
15.0 [Injection Nozzles : - ‘
15.1 Nos. provided per each CW inlet pipe Nos. .
15.2 | Size of the stubs to be provided in CW mm .

inlet pipe for installing the injection

nozzles.
153 Material
154 | Lining material (if applicable)
16.0 | Actuators :
16.1 Actuators for ball separator :

a) Nos. provided per ball separator No.s

1b) Type & make

c) Motor rating KW
16.2 | Actuators for ball collector

a) Nos. provided per ball collector. No.s

b) Type & make

c) Motor rating KW
16.3 | Actuators for Valves:

a) Nos. provided per set No.s

b) Type & motor- -

¢) Motor rating KW .
16.4 ‘| Any other
Name of
Bidder/ Vendor :
Revision Number - 0 2 \ 3 s _

Signature of Bidder/ Vendor
Authorised Representative - -

2000008ee oo et et 0sBdddbd e 00 M e M N TH S M B TH N

Date :

_—2?.,-
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‘ Title DATA SHEET -B SPECIFICATION 7&0, , —
€ CONDENSER ON LOAD TUBE PE-TS-999-165-N001 .
; CLEANING SYSTEM VOLUME m ‘,‘ PART A

(SPONGE RUBBER BALL TYPE) SHEET 100 OF .13
INSTRUCTION - 1. This data sheet shall be read in conjunction with Specification No. PES-179-C*
TO BIDDER Section - D. Volume - 1I1B. |
2. Items which deviate from Specification shall be marked with an asterisk (F)
SL.NO. ITEM UNIT
€ PARTIQULARS
£ 17.0 Electric Drive Motors
) f“' 17.1 Dri\)e motor for recirculating pump : ‘
¢ a) Type and make
& b) Rating s KW
i’ 17.2 Drive motor for differential pressure |
= I measuring system flushing pump (if
i applicable)
'S a) Type and make
¢ | b) Rating KW
¢ 17.3 | Any other.
¢ 18.0 Control Panel
¢ (18.1 | Type _
_ 1182 |Model & Manufacturer
{‘ 183 Operating Vofltage/ frequency V/Hz
€| 184 | Control Voltage/ frequency V/Hz
Qv{ 18.5 | Materials of housing and door
;"{ 18.6 | Protections/ interfocks provided for :
& o ,
E‘1 18.7 Class of Protection
q 18.8 | Control Hardware
tﬁ 18.8 | Alarms/ Annunciations proyvided for :
ii 189 - Indicators provided for : i
E{ 18.10 | Whether interconnecting control and
y ‘ power cabling between the control panel
& and various drive is included-in the offer.
é,: 19.0 - | Pressure gauges :
Qf 191 Manufacturer & Type, Model
't{ Name of ‘ T
Bidder/ Vendor ‘ \
“%; Revision Number ' , 0 2 3 ‘ il
" Signature of Bidder/ Vendor
;(_;,_Authorised Representative a2
MNata o ) o~
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o Title . DATA SHEET-B SPECIFICATICN NO.. .

3 CONDENSER ON LOAD/TUBE PE-TS 995-165-N001
Ca CLEANING SYSTEM VOLUME I PART A
o (SPONGE RUBBER BALL TYRE) | SHEET 1t OF 13
ity 1. This data sheet shall be read in coniunct’on with Specification No. PES-179-01 /

TO BIDDER Section - D, Volume - (IB. ) [
Ry 2. lems which deviate from Specigication shall be marked with an asterisk (*)
SL.NO. ITEM ' / UNIT
€., ] PARTIQULARS
€401 19.2 | Nos. provided per set Nos. |
19.3 | Location f
£:3] 194 | Dial size mm
195 | Range & Accuracy
€3] 196 |Materials of construction : ‘
| &6 a) Sensing element

4 b) Movement
| ¢k ¢) Casing ‘s
tl?a 19.7 Enclosure
e 19.8 | Mounting
€% 200 Counter Flanges :
| <id 20.1 Whether counter flanges complete with YES/ NO

h) gaskets, bolts and auts etc. -for all '
L) terminal points are included in the offer.
A
€202 [Type
3 :
€71203 |Rating
4 :
& | 204 |Materials
o
e a) - Flanges
3 o b) Bolts and Nuts
Q‘J’\ c) Gaskets
. v
© | 205 |Codes Standard
y .

€| 210 | Whether liting arrangement is provided YES/ NO.
) for various equipments.

| 220 |whether ball recirculating pump, ball YES/ NO

j collector with interconnecting piping and
€ 3 | valves are mounted on a single frame.

@: 230 |Whether supports (wherever necessary) YES/ NO

- | complete with foundation plates, bolts,

s nuts, inserls -etc. are included in the

g offer.

V]
-; Name - of -
Bidder/ Vendor
@: Revision Number 0 1 2 3 4
Pou Signature of Bidder/ Vendor \
« Authorised Representative T
.. | Date : ' - ‘
L i




€
e Title DATA SHEET -B SPECIFICATION NO.
s4 CONDENSER ON LOAD TUBE PE-TS-999-165-N001
W LEANING SYSTEM - ! VOLUME 0 PART A
P (SPONGE RUBBER BALL TYPE) ' | sweer 2 OF 13
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No PES-179-01
TO BIDDER Section - D. Volume - liB. '
£ 2. _ltems whith deviate from Specification shall be marked with an astensk ()
* _I'sL.NO. , ' ITEM UNIT
£--] PARTIQULARS
L S8 .
+ 1240 |Shop Inspection and Tests
l pinsp
¢ 24 1 Whether all the tgsts and inspections as YES/NO
l detailed in the sjeciﬁcation/ quality plan
£ are carried out.’
{242 | Hydrostatic Test
5[ ‘ [a) TestPressure Bar (g)
€‘:-:l ¢+ Ball Separator
P4 1 ¢  Recirculating Pump
- ¢ Ball Collector
€ I ¢ Distributors
+ Injection nozzles
i[ + Piping & Valves
{] a) Testduration Minutes
€243 [Lekage Test:
. i a) Test Pressure Bar (@)
b) Test duration Minutes
1250 |Painting :
€ |
251 External Surfaces : -
2 a) Surface Preparation
£ b) Primer
- a) Finish
€252 |Internal Surfaces :
£ |a) Surface Preparation
S b) Primer --
€ a) Finish
€260 |Weights: -~
€226.1 | Empty Weight Kg.
:4: a) Ball Separator
i#gaName of -
- ~Bidder/ Vendor L )
g5 Revision Number . - 0 A 2 3 4

| Signature of Bidder/ Vendor -
@Authorised Representative

b 1
Nata - g .

- L 4\
€ : 2
€



'S | Title DATA SHEET - B SPECIFICATION NO _
g L i CONDENSER ON LOAD TUBE | PE-TS-999-165-N001
1 CLEANING SYSTEM PART A
_ (SPONGE RUBBER BALL TYPE) OF 13
A (INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D, Volume - lIB. )
j i . 2. Ite_ms which deviate from Specification shall be marked with an asterisk ()
“Asinof URIT
év.’:;, PARTIQULARS
{ b) Recirculating pump
P ¢) Ball cotlector
‘-J : d) re_circulating unit
G -
1262 | Operating weight kg
?1: a) Ball Separator
P b) Recirculating pump
c) Ball collector
d) recirculating unit
Weight of the heaviest equipment/ kg.
assembly to be handled.
Overall Dimensions
Ball Separator
Recirculating Unit
Other information (if any )
G:\MSEWSH\DS-COTCS.RTF
§ Name of
*=8idder/ Vendor
iifaLRevisbn Number- -3 4

Signature of Bidder/ Vendor
& authorised Representative

~-a. -

&




TITLE

MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE 29/08/2005

SHEET 1 OF 2

Description

©

Data to be filled by successful
bidder

General

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

Design and Performance Data

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

Synchronous speed & Rated slip

[y
o

Minimum permissible starting voltage

[EEN
[EEN

Starting time in sec with mechanism coupled

-
N

a) At rated voltage

-
w

b) At min starting voltage

-
IS

Locked rotor current as percentage of FLC (including IS tolerance)

-
($2]

Torque

a) Starting

b) Maximum

16 Permissible temp rise at rated output over ambient temp & method

17 Noise level at 1.0 m (dB

18 Amplitude of vibration

19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

REV.

SEAL




TITLE

MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE 29/08/2005

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/l
ii | Group HA/NB/IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL




T TITLE SPEC. NO. PE-TS- 402-165-N002
7 TECHNICAL SPECIFICATION FOR VOLUME il SECTION
COLTCS REV. NO. 0 DATE 19.05.2014
SHEET 1 OF 1
SECTION B2

LIST OF SCHEDULES




FORM NO. PEM 6020-3

CHECKLIST - LIST OF SCHEDULES

Sl. | Form No. Description Tick Applicable
No. Forms
1. PEM-6024 Schedule of Drawings/Catalogues submitted with Bid. N\
2. PEM-6025@ | Schedule of Occurrence of Key Events of Delivery,
Erection & Commissioning
3. PEM-6026 Schedule of Equipment Manufacture. Despatch and 7
Shipment to Site.
4, PEM-6027 Schedule of Weights & Dimensions.
5. PEM-6028@ | Schedule of Performance Guarantee
6. PEM-6030 Inspection Schedule O
7. PEM-6031 Schedule of Cement and Steel and Quarterly Cement
Requirement.
8. PEM-6032 Schedule of Quarterly Requirement of Reinforcing
Bars and Structural Steel.
9. PEM-6033@ | Bill of Quantities (Civil Works)
10. | PEM-6035 Schedule of Bidder's Proposed Construction/ Site
Fabrication Facilities.
11. | PEM-6036 Schedule of Deviations. \
12. | PEM-6040 Schedule of Declaration U
13. | PEM-6041 Quality Plan U
14. | PEM-6042 Vendor’s Drawings/ Documents Schedule U
15. | PEM-6043@ | Schedule of Occurrence of Key Events for
Civil/Structural Works
16. | PEM-6046 Inspection Request. 7
17. | PEM-6051@ | Schedule of Prices. U
18. | PEM-6052@ | Schedule of Unit prices O
19. | PEM-6053 Schedule of Prices for Commissioning & Mandatory 7
Spares.
20. | PEM-6054 Schedule of Prices for Recommended Spares. \
21. | PEM-6055 Schedule Prices for Erection and Maintenance Tools N\
& Tackles.
22. | PEM-6057 Schedule of Daily & Overtime Rates.
23. | PEM-6058 Schedule of Hire charges for Construction/ Site

Fabrication Facilities.

For Forms marked with @ certain information to be filled by DEs before issuing to bidder.




FORM NO PEM 6024-1

& 75" o7

SCHEDULE OF DRAWINGS/CATALOGUES
SUBMITTED WITH BID

SPECIFICATION NO:

VOL I

Section C/D enclosed with the specification indicate the drawings / catalogues to be furnished with the bid. The bidder in addition to
furnishing the same, can also include any other drawings / catalogues which he may desire to submit with the bid. This schedule duly lists
out such drawings as enclosed by the bidder with the bid.

DRAWING/
CATALOGUE
NUMBER

DESCRIPTION

NUMBER OF SHEETS

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION

SIGNATURE DATE

COMPANY SEAL




FORM NO PEM 6027-1

& 75" o7

WEIGHTS & DIMENSIONS

SCHEDULE OF

SPECIFICATION NO:

VOL I

The bidder shall state below the weights and dimensions of various packages for shipment covering the complete scope.

Description of Package(S)

Dimension (in meters) Weight (in tones)

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION

SIGNATURE

DATE

COMPANY SEAL




FORM NO PEM 6026-1

Bought-out items

Procurement from Date
of issues of Letter of
intent (Weeks)

Dismantling Packing &
Ready for Despatch
(Weeks)

Shipment to Site

(Weeks)

& 75" o7 SCHEDULE OF EQUIPMENT, SPECIFICATION NO:
MANUFACTURE, DESPATCH AND VOL 11
SHIPMENT TO SITE SHEET........ OF......
Equipment/Major Time for Manufacture/ Time for Test Time required fro Total Time from Date of Issue of

Letter of intent to Shipment to
Site (Weeks)

major boughtout items

as listed above.

We, the undersigned hereby undertake to meet the schedule in weeks fro manufacture, dispatch and shipment of each equipment and procurement of

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION

SIGNATURE

DATE

COMPANY SEAL




INSTRUCTIONS FOR FILLING QUALITY PLAN
tForm No. PEM-6042-0)

} T

The Quatiny Plan shall mclude all the Qualuy Control M(:lsurcw;lfuud Cheeks sdopted by the Vendor 1o ensure that the materal
component assemblyv services supplied by i mcetwall meet the requirements as per speatications and goud  praciices Thes

shall mclude ail stages of operaton such as matenals, processes. nmnulsciue, assembly, packine and desoateh The foilow e
einde hnes niav be noted

Column
Column

Column

Column

Column
Colomn

Column
Column

Columa

Column

Example
Entry
Entry

Entry

Column

NOTES

(]

1- Sertal Numbes— iy

2- Component:Qperation- The component and.or operanion bemz checked shall be given here

3~  Characteristics check- The charactenstics being checked shall be given here. c.g.. chemical composition,
mechanical propertics. leak tighiness. surface delects etc.

4- . Category - "CR’ stands for entical characierisue -  affecting safety of cquipment and persannel

"MAC stands for major Characteristic - affecune safety ol equipment and personuel

M1 stands for aunor chuuclcri:@m - affecung appearance elc
5-  Typc/Mcthod of check eg chemical aunalysis teasge testing. hvdrauhic lest, wisual examination radiography- ete
6-. . Extent of check, such as. 100. 10, | j:cr heat cte. ' ' ) ' -

1- Reference Documents - Documents, such as technical spcdﬁ:ah-on, drawings. standard specilications (IS, BS
z ETC.) procedure, ctc. according to which check is done.

B-  Acccptance Norms - Standards ctc. according to which acceptability or otherwise of the characteristics being
checked is decided.

9- Format of Record - Formats. log shets. reports. etc. in which the obscrvations are recorded. Standard log
sheets. reports. formats cic. of the Vendars shall be numbered and such reference numbers shall be included
here.

10- Agency - The agency which performs the tesvinstruction shall be written in sub-column *W°
The agency which verifies test certificates/inspection records and carries cut audit check of the components’
opcratior shall be wrlten in subcolumn "V’

The agencies are codified ‘I stands for (BHEL)

as 1.2 &£ 3 '1"* mecans the operation shall be cleared by BHEL before the start of
the next operation. ’
2°  Stands for Vendor

‘3" stands for sub-Vendor of the Vendor and so on.

‘3" in column ‘P° mecans test/inspection to be performed by sub-Vendor's QC.
.
2" in column ‘W means test/inspection to be witnessed by Vendor's QC

‘t"in column V' mecans verification shall be done by BHEL and next stage to be started only after the hold
point is cleared By BHEL

II-  Remarks - Anyv special remarks shall be given here

in absence of correlation with the test certilicale(s) (e.z. material identification) samples shall be drawn bgy BHEL
and all tests as per rclevent specifications shall be carried out in their presence or in recognized Government
Labuatory. '

When matenals End components are watially identificd and stamped by BHEL QS engincer. the identilication. marks
shall be presserved il " despaich. Wherever this is not possible. the identification mark sholl be transferred 10 the
components 1n the presence of BHEL QS Eugincer unless other wise agreed

For castngs ond forgugs wtegral test speaamens shall be provided. When this 1s not paxsible (or casung. thev
be poured in the presence of BHEL QS Engmcer wnless otherwise, s witnessing of text by BHEL 15 called lor =

When welders qualified by repuled inspection sgencies or statutony bodies arc not available, qualificanon tests sha'
be conducted w the piesence of BHEL QS Engincer

Phas Quatioy: Plan ss hable to be modilicd as per the cequucements of appmoved drananes and changes m technwal
speatlications diawmgs I there are contiadictons i gespedt ol columa 7 & A between tlos Quality Pl amad oo

approved dl;uung\ \pcuﬂ'u:;nlu-u\ the fatter shall previal

Whererver mspection by BHELs Porclaser Thad a1 Seintns aothentes e mandatons s shall be compaie
wath

brspectom reprals Boe sheets test sepnts werthitivane vt shall e durasshed e BHYE o the appaeproate sLise
o the e of Lal mapectnms as avgmed

s cnanbarr Plan o dee applieadde e i o0 o FET FCLENPRIPIPTREY [ AT CONA B G T e 50



FORM NO PEM 6030-1

qeaz o SPECIFICATION NO
INSPECTION SCHEDULE VOL III
SHEET....... OF.....
S ITEM/COMPONENT PLACE & ADDRESSOF TEST / INSPECTION SCHEDULE D DURATION OF
No. DATE OF TEST/
INSPECTION INSPECTION
(IN DAYS)

LOI/PO.

This schedule shall be in the line with specification and quality plan requirements. The information in this form shall be furnished after receipt of

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION

SIGNATURE

DATE

COMPANY SEAL
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FORM NO PEM 6030-1

qeaz o SPECIFICATION NO
INSPECTION SCHEDULE VOL III
SHEET....... OF.....
S ITEM/COMPONENT PLACE & ADDRESSOF TEST / INSPECTION SCHEDULE D DURATION OF
No. DATE OF TEST/
INSPECTION INSPECTION
(IN DAYS)

LOI/PO.

This schedule shall be in the line with specification and quality plan requirements. The information in this form shall be furnished after receipt of

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION

SIGNATURE

DATE

COMPANY SEAL




FORM NO PEM 6040-1

& vgs T SPECIFICATION NO
TITLE
* SCHEDULE OF DECLARATIONS VoL
SHEET........ OF......

* Bidder shall include this schedule both in technical and Price offers

DECLARATION
P 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.

Biders Company Name e

Authorised representative’s
Signature

NamMe

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

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL
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i 4 g el s PE TSLISNINIIIZ TN I ras e
E SCHEDULE OF BIDDER™s MAN POWER T e~y S
E.ZE‘EE; FOR SUPERVISION OF E & C POrLA A
AND THEIR CHARGES -
l The bidder shal indicate below. degignation-wise. the personnel required for superivsion of erection and
[ commissioning and their eharges. T R S
I = T
- SUPERVISION OF ERECTION
b :—‘ Designation r Nomab vate pec dav | Dvertime rile per b o
B (SR IR~ P SIS SERTS. . L Y. S I
SUPERVISION OF COMMISSIONING
SI. No. Designation Normal rate per &:y Overtime 1ate per hour
of § hours
e '.;«:'..‘l;{:,l_t'l". AN O [k MOVl RISEDY B UL NE AL i
- Tt R R U ] Y ) s - %
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FORM NO PEM 6055-1

&gz

TITLE

* SCHEDULE OF PRICE FOR ERECTION AND
MAINTENANCE TOOLS & TACKLES

SPECIFICATION NO
VOL I
SHEET........ OF......

*Unpriced schedule shall also be furnished along with Part A- Schedule in technical bid
The bidder shall be given below the list of erection and maintenance tools and tackles as offered by him. This shall also include the
customer’s list of maintenance tools. If specified in Section — C / Section - D

S. No

DESCRIPTION OF TOOLS & TACKLES

QUANTITY OFFERED

UNIT PRICE TOTAL PRICE
(Rs.) (Rs.)

NOTE : The hire charges for vendors equipment called for in this schedule shall include the cost of consumables, operation
services, descriptions, wear and tear as well as vendor’s over head and profit (These rates will be payable by customer to
the vendor, only if the customer’s requires the use of this equipment for carrying out his own work out side the scope of
this contract).

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE

DATE

COMPANY SEAL




FORM NO PEM 6054-1

qae SPECIFICATION NO
*SCHEDULE OF PRICES FOR RECOMMENDED [ vorm
SPARES SHEET........ OF......
*Unpriced schedule shall also be furnished along with Part A- Schedule in technical bid
The bidder shall give below a list of spares recommended for three years (or as otherwise specified in section — C) for trouble free
performance of the equipment / system offered.
S. No. Manufacturer’s Description | Material Quantity Quantity If Set, Delivery Unit Price Total
Drawing No / Part of per Unit/ | Recommended | Nos. Per Period (Rs.) Price
spare Equipment Set (Weeks) (Rs.)
PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE
NAME DESIGNATION SIGNATURE DATE COMPANY SEAL




FORM NO PEM 6053-1

& 75" o7

*SCHEDULE OF PRICES FOR COMMISSIONING
AND MANDATORY SPARES

SPECIFICATION NO

VOL I

*Unpriced schedule shall also be furnished along with Part A- Schedule in technical bid
The bidder shall indicate here the quantity required for erection / commissioning and mandatory spares for equipment as listed in
Section C / Section — D. If the listed spares are not adequate then the bidder shall indicate those and additional spares considered
necessary by him.

Type Manufacturer’s Description | Material Quantity Quantity If Set, Delivery Unit Price Total
Drawing No / Part of per Unit/ | Recommended | Nos. Per Period (Rs.) Price
spare Equipment Set (Weeks) (Rs.)

Erection & Commissioning

Mandatory Spares

Additional Spares Mandatory
Erection / Commissioning

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION

SIGNATURE

DATE

COMPANY SEAL






