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0TI FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES lﬁggg
(xiii)  Air Conditioning System
A. Following shall be demonstrated at Shop
1) Capacity and static pressure of AHU fans at its rated duty point.
B. Following shall be demonstrated at Site
1) Capacity (TR) of air cooled condensing units (D-X type) for A/C system of
FGD control room building.
2) Guaranteed room conditions during summer for all the Air conditioned areas.
3) Vibration and noise level of condensing units & centrifugal fans of AHUs.
(xiv) Ventilation System
A. Following shall be demonstrated at Shop
1) Capacity and discharge pressure of pumps of UAF units at its rated duty
point of Ventilation system.
2) Capacity and static pressure of UAF fans at its rated duty point of Ventilation
system.
LOT-IAPROJECTS TECHNICAL SPECIFICATION Siﬁﬁsﬁgﬁ:tw
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A GUARANTEES & PAGE 19 OF 24
PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 LIQUIDATED DAMAGES
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES |0§¥£€

5.00.00

AUXILIARY POWER CONSUMPTION (PA)

The unit auxiliary power consumption shall be calculated using the following

relationship.

Pa

Pan =

P, =

Pan =

Pin =~ =

TLn =

(Pyq*tPgot - +P_,.)/ n
I:)un *Tin
Guaranteed Auxiliary Power Consumption.

Auxiliary Power Consumption for unit # 1,2, --n.

(Where “n” is the total no. of unit in project)

Power consumed by the auxiliaries of the unit under test

Losses of the transformers supplied by bidder based on works test

reports.

While guaranteeing the auxiliary power consumption the bidder shall necessarily
include all continuously operating auxiliaries under this package. The auxiliaries to
be considered shall include but not be limited to the following:

FGD LOT-l PROJECTS
FLUE GAS DESULPHURISATION SYSTEM SECTION-VI, PART-A PAGE 1 OF 3

PACKAGE

SUB-SECTION-VI
FUNCTIONAL

TECHNICAL SPECIFICATION

GUARANTEES &
LIQUIDATED DAMAGES

BID DOC. NO.: CS-0011-109 (1A)-2
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES |0§¥£€

XXi.

XXii.

Air Conditioning System (*)

Total Power consumption at motor input terminals of working units (i.e.
excluding stand-by) at its rated duty point of compressor and condenser fans
of air cooled condensing unit, Air handling unit (AHU) fans for the Air
conditioning system of FGD Control Room Building divided by the number of
units in the project.

Total Power consumption at motor input terminal of fan of UAF (*) divided by
the number of units in the project.

((*) Above guaranteed power consumption values shall be at 20 deg C for
centrifugal fans of AHUs and at 30 deg C for centrifugal fans of UAF and at
an elevation of RL of site for both AHUs and UAF centrifugal fans.)

FGD LOT-l PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION SYSTEM SECTION-VI, PART-A PAGE 2 OF 3
PACKAGE

SUB-SECTION-VI
FUNCTIONAL
GUARANTEES &
LIQUIDATED DAMAGES

BID DOC. NO.: CS-0011-109 (1A)-2
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES |0§¥£€

The equipments listed above for calculating auxiliary power consumption are
indicative. Any other equipment required for continuous operation of the system shall
also be considered for calculation of auxiliary power consumption. Power
consumption of all equipments provided on unitized basis shall be included in the
unit auxiliary power consumption. For common station auxiliaries, the power
consumption shall be assigned to each unit based on unit load for the purpose of
calculating the unit auxiliary power consumption.

Note :

1. The bidder shall furnish a list of equipments to be covered under auxiliary
power consumption, which shall be subject to Employer’s approval.

2. The equipments listed above for calculating auxiliary power consumption are
indicative. Any other equipment required for continuous operation of the
system shall also be considered for calculation of auxiliary power
consumption.

3. Transformer losses (TL) shall be considered as per following (as applicable) —

Aux/LT Outdoor/ LT Indoor Transformer: 100 % No load loss and 25 % of
Copper Losses.

o

Auxiliary power shall be measured without SCR (De-NOx) system.

5. Auxiliary power shall be measured at the switchgear of the drives.

FGD LOT-l PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION SYSTEM SECTION-VI, PART-A PAGE 3 OF 3

SUB-SECTION-VI
FUNCTIONAL
GUARANTEES &
LIQUIDATED DAMAGES
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SUB-SECTION-V-QM4

AIR CONDITIONING & VENTILATION SYSTEM

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE SECTION-VI
BID DOCUMENT NO.: CS-0011-109(1A)-2
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O/RS-PEM.MAX
CLAUSENO. QUALITY ASSURANCE vaddgidt
NTPC
AIR CONDITIONING AND VENTILATION SYSTEM FOR FGDS

CLAUSE | QA MODULE FOR AIR CONDITIONING AND VENTILATION SYSTEM

NO

1.00.00 Air cooled Condensing Unit (Outdoor unit), Evaporating unit (Indoor unit)

1.01.00 Compressor of Condensing Unit shall be tested as per relevant standard

1.01.01 Condenser (Heat Exchanger) , Evaporator coils assembly shall be subjected to
Hydraulic/Pneumatic pressure/leakage test as applicable and Electronic
refrigerant leakage test along with all relevant test on tube as per applicable
code..

1.01.02 Assembled Condensing unit (Outdoor Unit) shall be subjected to Leakage
test,Vacuum test, Run test/Functional test as applicable

2.00.00 FANS

2.01.00 20% DPT of welding on fan hub, blades, casing and impeller as applicable shall
be carried out.

2.02.00 DPT of fan shafts shall be carried out after machining.

2.03.00 UT of fan shafts (diameter equal to or above 50mm) shall be carried out.

2.04.00 Rotating components of all fans shall be dynamically balanced to ISO-1940 Gr.
6.3

2.05.00 All Fans shall be subjected to run test for 4 hrs. or till temperature stabilization is
reached. Vibration, Noise level, Temp. rise and current drawn shall be measured
during the run test.

2.06.00 One fan of each type and size will be performance tested as per corresponding
BIS /AMCA for Air flow, Static Pressure, Speed, Efficiency, Power Consumption,
Noise, Vibration and Temp. Rise.

3.00.00 AIR HANDLING UNIT

3.01.00 For Fans refer tests as mentioned at 2.00.00

3.02.00 One per type of assembled AHU (AHU casing and fan assembly) shall be
subjected to free run test. Noise, Vibration and Temp. Rise of bearing shall be
measured during run test.

3.03.00 All cooling coil shall be pneumatically tested and no leakage shall be permitted.

4.00.00 CENTRIFUGAL PUMP

4.01.00 UT on pump shaft (dia equal to or above 40 mm) and MPI/DPT on pump shaft
and impeller after machining shall be carried out.

4.02.00 All rotating components of the pumps shall be dynamically balanced to 1ISO-1940
Gr. 6.3

4.03.00 A standard hydrostatic test shall be conducted on the pump casing with water at
1.5 times the shut off pressure on the head characteristics curve or twice the
rated pressure whichever is higher, for a minimum duration of 30 minutes.

4.04.00 Standard Running Test

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION -V- QM4 Page
FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B AIR CONDITIONING & 10f3
SYSTEM PACKAGE BID DOC NO.:CS-0011-109(1A)-2 VENTILATION SYSTEM
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4.05.01 All pumps shall be tested in the manufacturer's works preferably with contract
motor for capacity, efficiency, head and brake horse power. Pump shall be given
running test over the entire operating range covering from the shut-off head to
the maximum flow. The duration of test shall be minimum one (1) hr. A
minimum of seven readings approximately equidistant shall be taken for plotting
the curves with one point at design flow. Testing of pumps shall be in
accordance with stipulations of Hydraulic Institute Standard (HIS) and/or as per
applicable Indian Standard or equivalent. Acceptance norms shall be as per
approved datasheet & HIS standard only.

4.05.02 Noise and vibration shall be measured at shop for reference purpose only.

4.05.03 Pumps shall be subjected to strip down examination visually to check for
mechanical damages after testing at shop in case abnormal noise level and/or
excessive vibration are observed during the shop test.

4.05.04 NPSH test shall be conducted with water as the medium, if required as per
approved data sheets.

5.00.00 LOW PRESSURE AIR DISTRIBUTION SYSTEM

5.01.00 Functional test for fire damper along with solenoid shall be done.

5.02.00 Prototype tests report of fire damper (duly approved/accepted by ENGG) for
each type and size as per UL-555 for fire rating shall be furnished.

5.03.00 Site Test- After completion, all ducting system shall be checked/tested for air
leakages/tightness (smoke test) at site.

6.00.00 INSULATION

6.01.00 Insulation material shall be tested for all mandatory tests only as per relevant
code/standard.

6.02.00 Thermal conductivity tests (for thermal insulation only) shall be done as per
relevant code for the same density and thickness of material and validity of test
shall be as per relevant standard.

7.00.00 AIR FILTERS

7.01.00 Pre/Fine filters shall be tested for initial and final pressure drop Vs flow and
average synthetic dust weight arrestance as per the requirement of BS
6540/ASHARE-52-76/EN779.

HEPA (Absolute) filters shall be tested as per applicable code.

8.00.00 PIPES & FITTINGS

8.01.00 All pipes and fittings shall be tested as per applicable codes / standard.

8.02.00 Site test- Pipes shall be tested at site hydraulically/pneumatically as per
application requirement

9.00.00 VALVES & SPECIALTIES

9.01.00 Visual and dimensional check of valves as per relevant codes and approved
drawing.

9.02.00 All the water line valves shall be hydraulically tested for body, seat and back seat
(wherever provided) as per the relevant standard to which these valves are
supplied irrespective of the working pressure for which these valves are selected.
Check valves shall also be tested for leak tightness test at 25% of the specified
seat test pressure.

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION -V- QM4 Page

FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B AIR CONDITIONING & 20f3
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9.03.00 Valves shall be offered for hydro test and pneumatic test in unpainted condition.

9.04.00 Functional check of the valves for smooth opening and closing shall be done.

10.00.00 SPLIT/CASSETTE / WINDOW AC/ PAC

10.01.00 Split/Cassette/ Window AC will be accepted on the basis of Manufacturer
Standard Guarantee and Warrantee certificate.

10.02.00 PAC Each Unit shall be subjected to production routine Test excluding
performance test carried out as per relevant standard.

10.03.00 Performance test of PAC shall be carried out as per relevant standard on one
unit of each type and rating at site.

11.00.00 Unitary Air Filter (UAF)

11.01.00 Random 10% DPT on weld joints shall be carried out

11.02.00 Hydraulic test of pressure parts at 1.5 times the design. Pressure and water fill
test of tanks shall be carried out

11.03.00 Trial assembly of Air washer/UAF for one of each size shall be done in shop.

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION -V- QM4 Page
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FoT 7 4X250 MW BRBCL NABINAGAR TPP SPECIFICATION No: PE-TS-463-(571-13000-
(FGD SYSTEM PACKAGE) A)-A001
HVAC SYSTEM SECTION : |
PAINTING SPECIFICATIONS SUB-SECTION : C2C
REV. 00

SECTION: |

SUB-SECTION: C 2C
(PAINTING SPECIFICATION)

REFER SECTION C2-A
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4X250 MW BRBCL NABINAGAR TPP
(FGD SYSTEM PACKAGE)
HVAC SYSTEM
TECHNICAL SPECIFICATION
(ELECTRICAL PORTION)

SPECIFICATION No: PE-TS-463-(571-13000-
A)-A001

SECTION : |

SUB-SECTION : C-3

REV.00 |

SECTION: |

SUB-SECTION: C-3

TECHNICAL SPECIFICATION (ELECTRICAL PORTION)
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(ELECTRICAL PORTION)

BHARAT HEAVY ELECTRICALS LIMITED
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PROJECT ENGINEERING MANAGEMENT
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HAKE: SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR
AC & VENTILATION SYSTEM VOLUME NO. : II-B
4 X 250MW NABINAGAR -FGD SECTION: I
REV NO. : 00 DATE: 14.07.2020
SHEET: 1 OF 1
CONTENTS

SECTION TITLE NO OF SHEETS
I SPECIFIC TECHNICAL REQUIREMENTS 3
I ELECTRICAL SCOPE BETWEEN BHEL & VENDOR (ANNEURE-I) 2
I ELECTRICAL LOAD DATA FORMAT (ANNEXURE-II) 1
I CABLE SCHEDULE FORMAT (ANNEXURE-III) 3
I TECHNICAL SPECIFICATION FOR MOTORS 10
I MOTOR DATASHEET-A 1
I MOTOR DATASHEET-C 2
II STANDARD SPECIFICATION FOR LV MOTORS 5
II REFERENCE QUALITY PLAN 3
II QUALITY PLAN FOR MOTORS UPTO 55KW 2
II QUALITY PLAN FOR MOTORS 55KW AND ABOVE 9
II TECHNICAL SPECIFICATION FOR CABLE TRAYS & ACCESSORIES 7
II TYPICAL DETAILS OF CABLE TRAYS AND ACCESSORIES 2

The requirements mentioned in Section-I shall prevail and govern in case of conflict between the
same and the corresponding requirements mentioned in the descriptive portion in Section-II.
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FOR
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SPECIFICATION NO.
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SECTION : 1

REV NO. : 00 DATE : 14.07.2020

SHEET : 1 OF 3
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FOR
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XITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR VOLUME NO. : II-B
AC & VENTILATION SYSTEM SECTION : I
4 X 250MW NABINAGAR -FGD REV NO. : 00 DATE : 14.07.2020
SHEET : 2 OF 3

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

2.0

3.0

3.1

32

4.0

a) Services and equipment as per “Electrical Scope between BHEL and Vendor™.

b) Any item/work either supply of equipment or erection material which have not
been specifically mentioned but are necessary to complete the work for trouble free
and efficient operation of the plant shall be deemed to be included within the scope
of this specification. The same shall be provided by the bidder without any extra
charge.

¢) Supply of mandatory spares as specified in the specifications of mechanical
equipments.

d) Electrical load requirement for AC & VENTILATION SYSTEM (all AC & DC
loads at different voltage levels like 415V AC, 240 V AC, 220 V DC etc).

e) All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

f) Bidder to furnish list of makes for each equipment at contract stage, which shall be
subject to customer/BHEL approval without any commercial and delivery
implications to BHEL

g) Various drawings, data sheets as per required format, Quality plans, calculations,
test reports, test certificates, operation and maintenance manuals etc shall be
furnished as specified at contract stage. All documents shall be subject to
customer/BHEL approval without any commercial implication to BHEL.

h) Motor shall meet minimum requirement of motor specification.

i) Vendor to clearly indicate equipment locations and local routing lengths in their
cable listing furnished to BHEL.

j) Cable BOQ worked out based on routing of cable listing provided by the vendor
for “ both end equipment in vendor’s scope’shall be binding to the vendor with
+10 % margin to take care of slight variation in routing length & wastages.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

The electrical specification without any deviation from the technical/quality assurance
requirements stipulated shall be deemed to be complied by the bidder in case bidder
furnishes the overall compliance of package technical specification in the form of
compliance certificate/No deviation certificate.

No technical submittal such as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

List of enclosures :
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XITLE :
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FOR
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SPECIFICATION NO.

VOLUME NO. : 1I-B

SECTION : 1

REV NO. : 00 DATE : 14.07.2020

SHEET : 3 OF 3

a) Electrical scope between BHEL & vendor (Annexure —I)

b) Technical specification for motors.

¢) Datasheets & quality plan for motors.

d) Electrical Load data format (Annexure —II)
e) BHEL cable listing format (Annexure —II1I)
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REV-0, DATE: 14.07.2020

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS)
PACKAGES : AC & VENTILATION SYSTEM
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 4 X 250MW NABINAGAR -FGD

S.NO | DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
141 5VMCC BHEL BHEL 240V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be
provided by BHEL based on load data provided by vendor at contract
stage for all equipment supplied by vendor as part of contract. Any other
voltage level (AC/DC) required will be derived by the vendor.
2 Local Push Button Station (for motors) BHEL BHEL Located near the motor.
3 Power cables, control cables and screened control cables 1. For 3.b) & c): Sizes of cables required shall be informed by vendor at
for contract stage (based on inputs provided by BHEL) in the form of cable
a) both end equipment in BHEL’s scope BHEL BHEL listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall
b) both end equipment in vendor’s scope BHEL Vendor provide lugs & glands accordingly.
c) one end equipment in vendor’s scope BHEL BHEL 2. Termination at BHEL equipment terminals by BHEL.
3. Termination at Vendor equipment terminals by Vendor.
4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to
minimize local cabling ( max 10-12 mirs) and trunk cable.
5 Any special type of cable like compensating, co-axial, Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used
prefab, MICC, optical fibre etc. between PLC/ microprocessor & DCS.
6 Cable trays, accessories & cable trays supporting system BHEL BHEL Local cabling from nearby main route cable tray (BHEL scope) to
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable
100/ 50 mm cable trays/ Conduits/ Galvanised steel cable Vendor Vendor trays/ conduits/ Galvanised steel cable troughs, as per approved layout
troughs for local cabling drawing during contract stage.
7 Cable glands ,lugs and bimetallic strip for equipment Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands
supplied by Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power and
control cables.
8 Conduit and conduit accessories for cabling between Vendor Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild steel
equipment supplied by vendor rigid conduit as per IS: 9537.
9Li| ghting BHEL BHEL
10 | Equipment grounding (including electronic earthing) & BHEL BHE L Refer note no. 4 for electronic earthing
lightning protection
11 | Below grade grounding BHEL BHEL
12 | LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage.
Page 1 of 2
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REV-0, DATE: 14.07.2020

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS)
PACKAGES : AC & VENTILATION SYSTEM

SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: 4 X 250MW NABINAGAR -FGD

S.NO | DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY

13 | Mandatory spares Vendor Vendor to quote as per specification.

14 | Recommended O & M spares Vendor - As specified elsewhere in specification

15 | Any other equipment/ material/ service required for Vendor Ve ndor

completeness of system based on system offered by the
vendor (to ensure trouble free and efficient operation of
the system).
16 | a) Input cable schedules (Control & Screened Control Vendor - Cable listing for Control and Instrumentation Cable and electronic earthing
Cables) cable in enclosed excel format shall be submitted by vendor during
b) Cable interconnection details for above Vendor - detailed engineering stage.
c) Cable block diagram Vendor -

17 | Electrical Equipment & cable tray layout drawings Vendor - For ensuring cabling requirements are met, vendor shall furnish Electrical
equipment layout & cable tray layout drawings (both in print form as well
as in AUTOCAD) of the complete plant (including electrical area) indicating
location and identification of all equipment requiring cabling, and shall
incorporate cable trays routing details marked on the drawing as per PEM
interface comments. Cabling arrangement of the same (wherever
overhead cable trays, trenches, cable ducts, conduits etc.) shall be
decided during contract stage. Electrical equipment layout & cable tray
layout drawing shall be subjected to BHEL/ customer approval without any
commercial implications to BHEL.

18 | Electrical Equipment GA drawing Vendor - For necessary interface review.

NOTES:
1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract.
2. Al QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
3. In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction
Box for suitable termination.
4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing.
Page 2 of 2
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RATING (KW/A) | _|Nos. |« |, | |= CABLE VERIFICATI| KKS NO
@ I EE w ON FROM
= 8|8|2|2|E 3 | conT D:IITOA.I-S?EE
MAX. [k LZ[ e BOARD < REMA | LOAD
%) (&) =| O .
PLATE |DEMAND| (22| ||| EQ CODE oz CODE
Ll 4 w|Z
(MCR) | = (5| o|8|=|5| 24 Sg
DIE|N|>|nL|Wwl Ol v A mAo
12 3 4|5(6|7|8]|9]10] 11 12 13 14 15 16 17 18 19 20 21
ANNEXURE-I]

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)/ CUSTOMER
(cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V

2. ABBREVIATIONS : *VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V

: ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)

JOB NO.

436

ORIGINATING AGENCY

PEM (ELECTRICAL)

LOAD DATA PROJECT TITLE

2 x 250MW NABINAGAR -FGD

NAME

DATA FILLED UP ON

AC & VENTILATION SYSTEM

SIGN.

DATA ENTERED ON

(ELECTRICAL) [SYSTEM
DEPTT./ SECTION

MAX

SHEET10F1 | REV. 00

DE’S SIGN. & DATE
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CABLE SCHEDULE FORMAT ANNEXURE IlI
CABLE SCOPE TENTATIVE
(BHEL PEM/ CABLE
UNITCABLENO FROM TO PURPOSE VENDOR) REMARKS |CABLESIZE |PATHCABLENO |[LENGTH
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38037/2020/PS-PEM-MAX

Explanatory notes for filling up cable list for routing through WinPath, the cable routing program

(developed by Corporate R&D) being used in PEM.

1

(A)

(B)

Rev O

For the purpose of clarity, it may please be noted that the information given in regard to the cables to
be routed through WinPath as per the system elaborated below is called "Cable List", while the term

“Cable

Schedule” applies to the cable list with routing information added after routing has been

carried out.

The cable list shall be entered as an MS Excel file in the format as per enclosed ftemplate
EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be
introduced in the file. No changes shall be made in the title line (first line) of the template.

3. The field properties shall be as under:

a.

g.

UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique,
unduplicated cable number. In case this rule is violated, the cable cannot be taken up for
routing.

FROM: A/N, up to sixty (60) characters; the "From" end equipment/ device description and
location to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

TO: A/N, up to sixty (60) characters; the "To" end equipment/ device description and location
to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/
measurement, etc.) to be specified here. Information in excess of 60 characters will be
truncated after 60 characters.

REMARKS: A/N, up to forty (40) characters; Any information pertinent fo routing to be
specified here (e.g., cable number of the cable redundant to the cable number being entered).
Information in excess of 40 characters will be truncated after 40 characters.

CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified
here. The program cannot route cables described in any other way/ format.

PATHCABLENO: Field reserved for utilization by the program. User shall not enter any
information here.

One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be
prepared for each system).
The cables shall be described as per the scheme listed below:

A NN A NNN
| I | I
Cable No. of cores Cable code Cable size
Voltage (e.g. 01,03,3H,07) (See C below) (e.g. 035,185,2.5,0.5)
Code (see B
below)

SYSTEM VOLTAGE CODES:

(ac) A= 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V

(dc) 6

= 220V, H =110V, J = 48V, K = +24V, L = -24V

CABLE VOLTAGE CODES:

A = 11KV (Power cables)

14 January 2020 Page 1 of 2
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38037/2020/PS-PEM-MAX

Explanatory notes for filling up cable list for routing through WinPath, the cable routing program
(developed by Corporate R&D) being used in PEM.

B = 6.6KV (Power cables)

C = 3.3KV (Power cables)

D = 1.1IKV (LV & DC system power & control cables)

E = 0.6KV (0.5 sq. mm. Control cables)

(C) CABLE CODEs

PVC Copper

A = Armoured FRLS B = Armoured Non-FRLS

C = unarmoured FRLS D = Unarmoured Non-FRLS
PVC Aluminium

E = Armoured FRLS F = Armoured Non-FRLS

G = unarmoured FRLS H = Unarmoured Non-FRLS
XLPE Copper

J = Armoured FRLS K = Armoured Non-FRLS

L = unarmoured FRLS M = Unarmoured Non-FRLS

XLPE Aluminium
N = Armoured FRLS P = Armoured Non-FRLS
Q = unarmoured FRLS R = Unarmoured Non-FRLS

S = FIRE SURVIVAL CABLES

T = TOUGH RUBBER SHEATH

U = OVERALL SCREENED

V = PAIRED OVERALL SCREENED

W = PAIRED INDIVIDUAL SCREENED
Y = COMPENSATING CABLES

I = PRE-FABRICATED CABLES

Z = JELLY FILLED CABLES

Rev O 14 January 2020 Page 2 of 2
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o ddis |
NTPC
SUB-SECTION-II-E2
MOTORS
LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE SECTION-VI
BID DOCUMENT NO.: CS-0011-109(1A)-2
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AN AR L]
TECHNICAL REQUIREMENTS NTPC
MOTORS

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50
deg. Centigrade and relative humidity of 95% (at 40 deg C) shall be considered.
The equipment shall operate in a highly polluted environment.

1.02.00 All equipment’s shall be suitable for rated frequency of 50 Hz with a variation of
+3% & -5%, and 10% combined variation of voltage and frequency unless
specifically brought out in the specification.

1.03.00 Contactor shall provide fully compatible electfrical system, equipment’s,
accessories and services.

1.04.00 All the equipment, material and systems shall, in general, conform to the latest
edition of relevant National and international Codes & Standards, especially the
Indian Statutory Regulations.

1.05.00 Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.

1.06.00 The responsibility of coordination with electrical agencies and obtaining all
necessary clearances for Contactors equipment and systems shall be under the
Contactor scope.

1.07.00 Degree of Protection
Degree of protection for various enclosures as per IEC60034-05 shall be as
follows -

i)  Indoor motors - IP 54
ii) Outdoor motors - IP 55
iii) Cable box-indoor area - IP 54
iv) Cable box-Outdoor area - IP 55

2.00.00 CODES AND STANDARDS
1) Three phase induction motors : IS/IEC:60034
2) Single phase AC motors : IS/ IEC:60034
3) Crane duty motors : 1S:3177, 1IS/IEC:60034
4) DC motors/generators X 1S:4722, IS/IEC:60034
5) Energy Efficient motors IS 12615, IEC:60034-30

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
FLUE GAS FLUE GAS DESULPHURISATION SECTION - VI, PART-B sue ;ﬁgﬁg'"'a 10F9
(FGD) SYSTEM PACKAGE BID DOC NO : CS-0011-109(1)-2
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3.00.00

3.01.00

3.02.00

4.00.00

5.00.00

6.00.00

6.01.00

6.01.01

6.01.02

TYPE
AC Motors:
a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to IS
12615, or IEC:60034-30.

c) Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.

d) Motor operating through variable frequency drives shall be suitable for
inverter duty. Also these motors shall comply the requirements stipulated in
IEC: 60034-18-41 and IEC: 60034-18-42 as applicable.

DC Motors Shunt wound.
RATING

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty,
40% cyclic duration factor.

(b) Whenever the basis for motor or driven equipment ratings are not specified
in the corresponding mechanical specification sub-sections, maximum
continuous motor ratings shall be at least 10% above the maximum load
demand of the driven equipment under entire operating range including
voltage and frequency variations.

TEMPERATURE RISE

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation.
Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by
resistance method for both thermal class 130(B) & 155(F) insulation.

OPERATIONAL REQUIREMENTS
Starting Time

For motors with starting time upto 20 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit
shall be at least 2.5 secs. more than starting time.

For motors with starting time more than 20 secs. and upto 45 secs. at minimum
permissible voltage during starting, the locked rotor withstand time under hot
condition at highest voltage limit shall be at least 5 secs. more than starting time.

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE

SUB SECTIONAI-E2

FLUE GAS FLUE GAS DESULPHURISATION SECTION - VI, PART-B 20F9
(FGD) SYSTEM PACKAGE BID DOC NO : CS-0011-109(1)-2

MOTORS
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6.01.03

6.01.04

6.02.00

6.02.01

6.02.02

6.03.00

7.00.00

7.01.00

7.02.00

For motors with starting time more than 45 secs. at minimum permissible voltage
during starting, the locked rotor withstand time under hot condition at highest
voltage limit shall be more than starting time by at least 10% of the starting time.

Speed switches mounted on the motor shaft shall be provided in cases where
above requirements are not met.

Torque Requirements

Accelerating torque at any speed with the lowest permissible starting voltage shall
be at least 10% motor full load torque.

Pull out torque at rated voltage shall not be less than 205% of full load torque. It
shall be 275% for crane duty motors.

Starting voltage requirement

(a) Up to 85% of rated voltage for ratings below 110 KW

(b) Up to 80% of rated voltage for ratings from 110 KW to 200 KW
(c) Up to 85% of rated voltage for ratings from 201 KW to 1000 KW
(d) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW
(e) Upto 75 % of rated voltage for ratings above 4000KW

DESIGN AND CONSTRUCTIONAL FEATURES

Suitable single phase space heaters shall be provided on motors rated 30KW and
above to maintain windings in dry condition when motor is standstill. Separate
terminal box for space heaters & RTDs shall be provided. However for flame proof
motors, space heater terminals inside the main terminal box may be acceptable.

All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed
tube ventilated (TETV) or Closed air circuit air cooled (CACA) type. However,
motors rated 3000KW or above can be Closed air circuit water cooled (CACW).
The method of movement of primary and secondary coolant shall be self-
circulated by fan or pump directly mounted on the rotor of the main motor as per
IEC 60034-6. However VFD driven motors can be offered with forced cooling type
with machine mounted fan or pump driven by separate electric motor. Motors and
EPB located in hazardous areas shall have flame proof enclosures conforming to
1S:2148 as detailed below

(a) Fuel oil area . Group—1IB
(b) Hydrogen generation : Group - IIC or (Group-l, Div-1l as per plant

area NEC) or (Class-1, Group-B, Div-Il as
per NEMA /IEC60034)

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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7.03.00

7.04.00

7.05.00

7.06.00

7.07.00

7.08.00

7.09.00

7.10.00

Winding and Insulation

(a) Type > Non-hygroscopic, oil resistant, flame resistant

(b) Starting duty . Two hot starts in succession, with motor
initially at normal running temperature.

(c) 11kV & 3.3 kV AC

motors Thermal class 155 (F) insulation.

The winding insulation process shall be total
Vacuum Presure Impregnated i.e resin poor
method. The lightning Impulse & interturn
insulation surge withstand level shall be as
per IEC-60034 part-15.

(d) 240VAC, 415V AC : Thermal Class ( B ) or better
& 220V DC motors

Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft
currents.

Motors with heat exchangers shall have dial type thermometer with adjustable
alarm contacts to indicate inlet and outlet primary air temperature.

Noise level for all the motors shall be limited to 85 dB(A) except for BFP motor for
which the maximum limit shall be 90dB(A). Vibration shall be limited within the
limits prescribed in 15:12075 / IEC 60034-14 . Motors shall withstand vibrations
produced by driven equipment. HT motor bearing housings shall have flat
surfaces, in both X and Y directions, suitable for mounting 80mmX80mm vibration
pads.

In HT motors, at least four numbers simplex / two numbers duplex platinum
resistance type temperature detectors shall be provided in each phase stator
winding. Each bearing of HT motor shall be provided with dial type thermometer
with adjustable alarm contact and preferably 2 numbers duplex platinum
resistance type temperature detectors.

Motor body shall have two earthing points on opposite sides.

11 KV motors shall be offered with Separable Insulated Connector (SIC) as per
IEEE 386. The offered SIC terminations shall be provided with protective cover
and trifurcating sleeves. SIC termination kit shall be suitable for fault level of 25
KA for 0.17 seconds.

3.3 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated barrier) Terminal box. Employer shall provide
termination kit for the offered Terminal box. The offered Terminal Box shall be
suitable for fault level of 260 MVA for 0.12 sec. Removable gland plates of
thickness 3 mm (hot/cold rolled sheet steel) or 4 mm (non magnetic material for
single core cables) shall be provided.

(FGD) SYSTEM PACKAGE BID DOC NO : CS-0011-109(1)-2
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7.11.00

7.12.00

7.13.00
7.14.00

7.15.00

8.00.00

00.00
10.01.0

10.01.01

10.01.02

10.01.03

The spacing between gland plate & centre of terminal stud shall be as per Table-I.

All motors shall be so designed that maximum inrush currents and locked rotor
and pullout torque developed by them at extreme voltage and frequency
variations do not endanger the motor and driven equipment.

The motors shall be suitable for bus transfer schemes provided on the 11kV, 3.3
kV /415V systems without any injurious effect on its life.

For motors rated 2000 KW & above, neutral current transformers of PS class shall
be provided on each phase in a separate neutral terminal box.

The size and number of cables (for HT motors) to be intimated to the successful
Contactor during detailed engineering and the Contactor shall provide terminal
box suitable for the same.

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further tolerance):

(a) From 50KW & upto 110KW : 11.0
(b) From 110 KW & upto 200 KW 9.0

(c) Above 200 KW & upto 1000KW 10.0
(d) From 1001KW & upto 4000KW : 9.0

(e) Above 4000KW : 6t06.5
TYPE TEST

HT MOTORS

charges for h of these type tests separately in the relevant schedule of Section
- VII- (BPS) and same shall be considered for the evaluation of the bids. The
type tests charges “shall be paid only for the test(s) actually conducted
successfully under this contract and upon certification by the Employer’'s engineer.

The type tests shall be carried outin_presence of the Employer’s representative,
for which minimum 15 days notice sha given by the Contactor. The Contactor
shall obtain the Employer’s approval for the type test procedure before conducting
the type test. The type test procedure shall arly specify the test set-up,
instruments to be used, procedure, acceptance n s, recording of different
parameters, interval of recording, precautions to be taken™etc. for the type test(s)
to be carried out.

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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10.01.04

10.01.05

10.01.06

the type test reports to the Employer for waival of conductance of such test(s).
These reports should be for the tests conducted on the equipment similar to those
proposed to be supplied under this contract and test(s) should have been either
conducted at an independent laboratory or should have been withessed by a
client. The Employer reserves the right to waive conducting of any or all the
specified type test(s) under this contract. In case type tests are waived, the type
test charges shall not be payable to the Contactor.

Further the Contactor shall only submit the reports of the type tests as listed in
IST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" and
carxied out within last ten years from the date of bid opening. These reports
should be for the test conducted on the equipment similar to those proposed to be
supplied under this contract and the test(s) should have been either conducted at
an independent laboratory or should have been witnessed by a client. However if
the Contactor is not able to submit report of the type test(s) conducted within last
ten years from the date of bid opening, or in the case of type test report(s) are not
found to be meeting the specification requirements, the Contactor shall conduct all
such tests underthis contract at no additional cost to the Employer either at third
party lab or in presence of client/Employers representative and submit the reports
for approval.

LIST OF TYPE TESTS BE CONDUCTED

The following type tests s
motor

Il be conducted on each type and rating of HT

(a) No load saturation and lo
voltage

curves upto approximately 115% of rated

(b) Measurement of noise at no load.

(c) Momentary excess torque test (subjett to test bed constraint).

(d) Full load test(subject to test bed constrai

(e) Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp.,coolant flow and its temp\ghall also be measured. In
case the temperature rise test is carried at load other than rated load,
specific approval for the test method and procedure is required to be
obtained. Wherever ETD's are provided, the temperature shall be
measured by ETD's also for the record purpose.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and\ating of HT
motor

(a) Degree of protection test for the enclosure followed by IR, HV and no\Jload
run test.

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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\ Terminal box-fault level withstand test for each type of terminal box of HT
tors only.

(c) Lightning Impu stand test on the sample coil shall be as per clause

no. 4.3 |IEC-60034, part-1
(d) Surge-withstand test on inter-turn insulation s as per clause no. 4.2

of IEC 60034, part-15

10.02.00 LT Motors

10.02.01 LT Motors supplied shall be of type tested design. During detailed engineering,
the Contactor shall submit for Employer's approval the reports of all the type tests
as listed in this specification and carried out within last ten years from the date of
bid opening. These reports should be for the test conducted on the equipment
similar to those proposed to be supplied under this contract and the test(s) should
have been either conducted at an independent laboratory or should have been
witnessed by a client.

10.02.02 However if the Contactor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test
report(s) are not found to be meeting the specification requirements, the Contactor
shall conduct all such tests under this confract at no additional cost to the
Employer either at third party lab or in presence of client/Employers representative
and submit the reports for approval.

10.02.03 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for each type and rating
of LT motor of above 50 KW only
1. Measurement of resistance of windings of stator and wound rotor.

2. No load test at rated voltage to determine input current power and speed
3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring
motors)
4. Full load test to determine efficiency power factor and slip
5. Temperature rise test
6. Momentary excess torque test.
7. High voltage test
8. Test for vibration severity of motor.
9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of
this section)
LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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10. Test for degree of protection and
L Overspeed test.
12. Type test reports for motors located in fuel oil area having flame proof
enclosures as per IS 2148 / IEC 60079-1

10.03.00 All acceptance and routine tests as per the specification and relevant standards
shall be carried out. Charges for these shall be deemed to be included in the
equipment price.

10.04.00 The type test reports once approved for any projects shall be treated as
reference. For subsequent projects of NTPC, an endorsement sheet will be
furnished by the manufacturer confirming similarity and “No design Change”.
Minor changes if any shall be highlighted on the endorsement sheet.

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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TABLE -1

Motor MCR in KW
of

UP to 3 KW
Above 3 KW - upto 7 KW

Above 7 KW - upto 13 KW

Above 13 KW - upto 24 KW
Above 24 KW - upto 37 KW
Above 37 KW - upto 55 KW
Above 55 KW - upto 90 KW
Above 90 KW - upto 125 KW

Above 125 KW-upto 200 KW

be less than 500 mm.

lugs installed shall be as follows:
Motor MCR in KW
UP to 110 KW
Above 110 KW and upto 150 KW

Above 150 KW

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Minimum distance between centre

stud and gland plate in mm
As per manufacturer's practice.

85

115

167

196

249

277

331

203

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:

Clearance

10mm

12.5mm

19mm

For HT motors the distance between gland plate and the terminal studs shall not

NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS FLUE GAS DESULPHURISATION SECTION - VI, PART-B
(FGD) SYSTEM PACKAGE BID DOC NO : CS-0011-109(1)-2
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14.0 Degree Of protection for motor/ terminal box

i) Indoor motors - IP 54

if) Outdoor motors - IP 55

iii) Cable box-indoor area - IP 54
iv) Cable Box-Outdoor area - IP 55

Page 215 of 523

D/PS-PEM-MAXTITLE SPECIFICATION NO.
§ g5 7 LV MOTORS VOLUME 1B
H//H DATA SHEET-A SECTION b
4 x 250MW NABINAGAR REV NO. DATE: 14.07.2020
(FGD System Package) SHEET 1 OF 2
ANNEXURE-III

1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : 200KW *
3.0 Installation (Indoors/ Outdoors) As required
4.0 Details of supply system

a) Rated voltage (with variation) 415V £ 10%

b) Rated frequency (withvariation) 50Hz +3 % to - 5%

c) Combined voltage & freq. variation 10% (sum of absolute values)

d) System fault level at rated voltage 50 kA for 1 sec

e) Short time rating for terminal boxes

o 110 kW and above (Breaker : 50 KA for 0.25 sec.
Controlled)
o Below 110 kW (Contactor 50 KA protected by HRC fuse
Controlled)

f) LV System grounding Solidly
5.0 Winding & Insulation Class F with temp rise limited to class B
6.0 Minimum voltage for starting 85% for motor ratings below 110kW

(As percentage of rated voltage) 80% for motor ratings from 110kW to

200kW.

7.0 Power cables data Shall be given during detailed engg.
8.0 Earth Conductor Size & Material Shall be given during detailed engg.
9.0 Space heater supply (for motors >=30kw) 240V, 1¢, 50 Hz
10.0 Rating up to which Single phase motor Acceptable below 0.2 kW
11.0 Locked rotor current

a) Limit as percentage of FLC As per IS 12615
12.0 Makes : BHEL/ Customer approval (Package owner to take care)
13.0 Paint shade Blue (RAL 5012) — Corrosion proof

Degree of protection for various
enclosures as per IEC6 0034-05 shall
be as follows:-

* LT motors of continuous duty shall be energy efficient IE3 class conforming to I1S-12615

15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION

227



38037/2020/
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MOTORS
T DATA SHEET-C VOLUME L
SECTION D
4 x 250MW NABINAGAR REV NO. 00 DATE 14.07.20
(FGD System Package) SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 c¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 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

REV.

NAME SIGNATURE DATE

SEAL
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S-PEM-MAX | mimLe

Ry

MOTORS
DATA SHEET-C

4 x 250MW NABINAGAR
(FGD System Package)

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE 14.07.20

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)
c¢) 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 Oo/1/1I
ii | Group A /1IIB/1IC
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
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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XITLE :
GENERAL TECHNICAL REQUIREMENTSs

FOR

LV MOTORS

SPECIFICATION NO.
PE-SS-999-506-E101

VOLUME NO. : 1I-B

SECTION : D

REV NO. : 00 DATE : 29/08/2005

SHEET : 1 OF 1

GENERAL TECHNICAL REQUIREMENTS

FOR

LV MOTORS

SPECIFICATION NO.: PE-SS-999-506-E101 Rev 00

Page 218 of 523

230



38037/2020/,

XITLE : SPECIFICATION NO.
GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
VOLUME NO. :  II-B
FOR SECTION . D
REV NO. : 00 DATE : 29/08/2005
LV MOTOR
v MOTORS SHEET : 1 OF 4

1.0

2.0

3.0

3.1

3.2

3.3

3.3.1

332

INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.

CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven

equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
VOLUME NO. :  II-B
FOR SECTION . D
REV NO. : 00 DATE : 29/08/2005
LV MOTOR
v MOTORS SHEET : 2 OF 4

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

3.3.3 The following frequency of starts shall apply

1) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

i) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

i) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
suitable for mimimum 20,000 starts during the life time of the motor

34 Running Requirements

3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

3.4.2  Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

3.5 Stress During bus Transfer

3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto

bus transfer.

3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

4.0 CONSTRUCTIONAL FEATURES
4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

43 Motors shall be designed with cooling fans suitable for both directions of rotation.
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XITLE : SPECIFICATION NO.
GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
VOLUME NO. :  II-B
FOR SECTION . D
REV NO. : 00 DATE : 29/08/2005
LV MOTOR
v MOTORS SHEET : 3 OF 4

4.4.

4.5

4.6

4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.7.7

4.7.8.

4.7.9

4.8

49

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
IS:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, Bor U W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.
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4.9.1 Motors provided for similar drives shall be interchangeable.
4.9.2  Suitable foundation bolts are to be supplied alongwith the motors.

4.9.3  Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20K gs.
and above.

4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

4.9.5  All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

4.9.6 Name plate with all particulars as per IS: 325 shall be provided

4.9.7  Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

5.0 INSPECTION AND TESTING

5.1 All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

53 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

54 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

1) Current vs. time at rated voltage and minimum starting voltage.
i) Speed vs. time at rated voltage and minimum starting voltage.
i) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above curves 1), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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CLAUSE NO. QUALITY ASSURANCE NTEC
MOTOR
TESTS/CHECKS = QW ¢ o3 o3
) P
8 Z g g5 g | ¢
1 2 -
" sls| |82y 3283 L
B = o o | =
g e 213 |8 5 o O =8|
26| a g |2 L1 Q|5 2| s5a W S
£g 8|5 5|5 5 la |3 5| 853 55|
S99l il 2 sclele |8 |= c | 8T o | o
SO0 | = |>|®8 || 0 |® s | S c [ Snd c| T
— Y o : [al} = - g c = O © ] < Q o L— ©
slefls|s|8(0|&|5(c|s|5| |8|-z8|_|%|g8|%
o - alels S o |8 | = NO ol @S c
_|le|cglg|a|8|8|2E 5|55 |E|equdsld=8| ¢
TEMS/COMPONENTS S le |89 5|l |S|B|2|s|5|S |52 |8|573d8| 5| 5|2
2 |E|lsgslelo|2 |2 |2l |8 |2|2|5|5|25388|5| 8|5
S |a|lsgls|lz|s|lu ||z |ls|T|Fle |@d|leadd>S|0|lr-alas
Plates for stator frame, end | Y Y Y Y| Y Y
shield, spider etc.
Shaft Y Y Y |[Y]Y|Y Y
Magnetic Material Y | Y Y |Y Y Y Y
Rotor Copper/Aluminium Y Y Y Y Y Y
Stator copper Y Y Y |Y Y Y Y
SC Ring Y Y Y |[Y]Y Y |[Y]Y
Insulating Material Y Y 1Y Y Y
Tubes, for Cooler Y Y Y Y| Y Y Y
Sleeve Bearing Y | Y Y |[Y|Y Y Y
Stator/Rotor, Exciter Coils Y Y Y Y |Y
Castings, stator frame, | Y Y Y Y'Y Y
terminal box and  bearing
housing etc.
Fabrication & machining of | Y Y Y Y'Y
stator, rotor, terminal box
TECHNICAL SPECIFICATION
LOT-IA PROJECTS SECTION — VI, PART-B SUB-SECTION-V-QE1 PAGE 1 OF 2

FLUE GAS DESULPHURISATION SYSTEM PACKAGE

BID DOC. NO CS-0011-109(1A)-2

MOTORS
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CLAUSE NO. QUALITY ASSURANCE P
Wound stator Y Y Y [Y
Wound Exciter Y Y Y |Y
Rotor complete Y Y Y Y Y
Exciter, Stator, Rotor, | Y Y Y
Terminal Box assembly
Accessories, RTD, BTDCT,| Y Y Y
Space heater, antifriction
bearing, gaskets etc.
Complete Motor Y Y Y Y Y|Y ] Y1 Y

Note: 1. This is an indicative list of tests/checks. The manufacture is to fumnish a detailed Quality Plan indicating the practices & Procedure

followed along with relevant
supporting documents during QP finalization. However, No QP for LT motor upto 50KW.
2. Additional routine tests for Flame proof motors shall be applicable as per relevant standard
3. Makes of major bought out items for HT motors  will be subject to NTPC approval.
4. Y1 = for HT Motor / Machines only.

LOT-IA PROJECTS TECHNICAL SPECIFICATION

SECTION - VI, PART-B
FLUE GAS DESULPHURISATION SYSTEM PACKAGE BID DOC. NO CS-0011-109(1A)-2

SUB-SECTION-V-QE1
MOTORS

PAGE 2 OF 2
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STANDARD QUALITY PLAN .

SPEC. NO:

%J-w&h
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CUSTOMER : QP NO.: PED-506-00-Q-006, REV-02 DATE:27.02.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS UPTO I
55KW (LV (415V)) SYSTEM: SECTION: Il SHEET 1 OF 2
Component & o Type of Reference Acceptance
Sl No. Operations Characteristics Class Check Quantum Of check Ty NORMS FORMAT OF RECORD AGENCY
6 . "
4 2 3 4 5 7 8 9
M CIN D M ¢ N
1.0 ASSEMBLY 1.WORKMANSHIP  |MA VISUAL 100% - MFG. SPEC. MFG. SPEC. -DO- P - -
2.DIMENSIONS MA -DO- -DO- - MFG. DRG./ MFG. DRG./ -DO- P - -
MFG. SPEC. MFG. SPEC.
3.CORRECTNESS  [MA VISUAL 100% - MFG.SPEC./ MFG.SPEC. -DO- P - -
COMPLETENESS
TERMINATIONS/
MARKING/COLOUR
CODE
2.0 PAINTING 1.SHADE MA VISUAL SAMPLE |- MFG. SAME AS LOG BOOK P - -
SPEC/ coL.?
APPROVED
DATASHEET
3.0 TESTS 1.ROUTINE MA -DO- 100% 100% 1S-325/1S-12615/  |SAME AS TEST/ INSPN. P w w NOTE -1
TEST INCLUDING APPROVED coL7? REPORT &
SPECIAL TEST DATA SHEET NOTE-2
2.0VERALL MA MEASUREMENT|100% 100% APPROVED APPROVED TEST/ INSPN. P w w NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-2
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
: : Sign &
Sign & Date Name Sign & Date | Name Date Name Seal
P e S
eal
Prepared by: ﬂ,},ﬁ” He mo. &> [Checked by: o Reviewed by:
Reviewed by: Reviewed by: Approved by:




STANDARD QUALITY PLAN SPEC. NO:
CUSTOMER : QP NO.: PED-506-00-Q-006, REV-02 DATE:27.02.2020
MANUFAC =R/ B PP AME & ADDRESS -
TURE IDDER/ SUPPLIER N PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS UPTO :
i ION: SHEET F 2
55KW (LV (415V)) SYSTEM: SECTION: II 2 O
Component &
Sl No. Operations Characteristics Class Type of Check Quantum Of check |Reference Document|Acceptance NORMS FORMAT OF RECORD AGENCY
6 - e
1 2 3 4 5 7 8 9
M CIN D M | N
3.NAMEPLATE MA VISUAL 100% 100% 1S-325 /1S-12615 / SAME AS TEST/INSPN. E w w
APPROVED DATA REPORT
DETAILS SHEET COL.7
AS PER MFG. AS PER MFG. INSPC. P w -
STANDARD / STANDARD / REPORT
SURFACE FINISH & APPROVED APPROVED (#) APPLICABLE FOR
4.0 PACKING e e MA VISUAL 100%  |100% PACKING PACKING EXACRT GRS
DRAWING. (#) DRAWING. (#).
NOTES:
41 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL/CUSTOMER SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE SAMPLING
PLAN SHALL BE MUTUALLY AGREED UPON
2 FOR EXHAUSTNVENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.
3 IN CASE TEST CERTIFICATES FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE, THESE TEST MAY NOT BE REPEATED.
4 BHEL RESERVES THE RIGHT TO PERFORM REPEAT TEST, IF REQUIRED.
5 AFTER PACKING AND PRIOR TO ISSUE MDCC, PHOTOGRAPHS OF ITEMS TO BE DESPATCHED SHALL BE SENT TO BHEL FOR REVIEW.
6 IN CASE , ANY CHANGES IN QP COMMENTED BY CUSTOMER AT CONTRACT STAGE SHALL BE CARRIED OUT BY BIDDER WITHOUT ANY IMPLICATION TO BHEL/ CUSTOMER.
LEGENDS:
*RECORDS, INDENTIFIED WITH "TICK"(Y) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION,
** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, B: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, C: CUSTOMER,
P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE
MA: MAJOR, MI: MINOR, CR: CRITICAL
D: DOCUMENT
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Dat Name Sign & Date | Name Sign & Name Seal
Z N Date

Prepared by: W Ha,na K+ |Checkedby: % Kw': ; p Seal Reviewed by:

Reviewed by: M— P. DM B |Reviewed by: Approved by:
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STANDARD QUALITY PLAN SPEC.NO:
A R Rl CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
MANUFACTURER/ BIDDER LI E & SS
R/ BIDDER/ SUPPLIER NAME & ADDRE ROl oo
| ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 10F 9
Si No. Component & Operations |Characteristics Class Type of Check Quantum Of check Reference Dx Accep NORMS FORMAT OF RECORD AGENCY
6 9 = =
1 2 8 a 5 ) 8
M CN D M c N
10 RAW MATERIAL & BOUGHT
’ ouT
CONTROL
11 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% b i FREE FROM LOG BOOK P . .
SECTION, EYEBOLTS CONDITION BLINKS,
CRACKS,
WAVINESS
ETC
2 DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S DO P . -
: DRG/SPEC DRG./SPEC
3.PROOF LOAD MA MECH. TEST -DO- s -Do- -DO- TEST PNV *
TEST (EYE REPORT
BOLT)
12 HARDWARES 1.SURFACE MA VISUAL 100% - FREE FROM -DO- P - .
CONDITION CRACKS, UN-
EVENNESS
ETC.
2.PROPERTY MA VISUAL SAMPLES " MANUFACTURER'S MANUFACTURER'S SUPPLIERS PV - - |PROPERTY CLASS
CLASS DRG./SPEC DRG./SPEC TC&LoG |MARKING SHALL BE
CHECKED BY THE
VENDOR
13 CASTING 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK PN -
CONDITION CRACKS,
BLOW HOLES
ETC.
2.CHEM. & MA CHEM & MECH 1/HEAT NO. - MANUFACTURER'S MANUFACTURER'S SUPPLIER'S PN - HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC DRG./SPEC rc VERIFIED
3 DIMENSIONS MA MEASUREMENT 100% L MANUFACTURER'S MANUFACTURER'S LOG BOOK PN £
: DRG. DRG.
14 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK PNV -
SHELF LIFE & CONTINUOUS DRG./SPEC DRG/SPEC
TYPE
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date Name Sign %)ate Name [s)g;& Name Seal
. pra 2 S
eal
Prepared by: m"lﬂw H €6 K> |Checked by: M 2 F‘ m"m Reviewed by:
Reviewed by: 2 Du Bz, [Reviewed by: = f Approved by:
20
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STANDARD QUALITY PLAN SPEC. NO:
ww?—m CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: It SHEET 2 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check Reference Document Acceptance NORMS FORMAT OF RECORD AGENCY
9
[ % -
1 2 3 4 8 7 8
M CIN D M = N
15 SHAFT 1. SURFACE MA VISUAL 100% = - FREE FROM -DO- P - - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE
DEFECTS MAINTAINED
2. CHEM. & MA CHEM. & 1HEAT NO. - MANUFACTURER'S DRG./ MANUFACTURER'S DRG./ SUPPLIER'S 4% -
PHYSICAL PHYSICAL OR HEAT SPEC. STD. L
PROPERTIES TESTS TREATMENT
BATCH NO
3. DIMENSIONS MA MEASUREMENT 100% - -DO- MANUFACTURER'S LOG BOOK PV -
DRG.
4.INTERNAL CR ULTRASONIC TEST 100% 100% ASTM-A388 MANUFACTURER'S -DO- v P v - FOR DIA OF 55 MM &
FLAWS STD. ABOVE
16 SPACE HEATERS, CONNEC- |1. MAKE & MA VISUAL -DO- - MANUFACTURER'S MANUFACTURER'S -DO- PN - -
TORS, TERMINAL BLOCKS,  [RATING DRG./STD. DRG./STO.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S
2. PHYSICAL MA -DO- -DO- - - NO PHYS. DAMAGE, -DO- PV - -
COND. NO ELECTRICAL
DISCONTINUITY
3.DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S -DO- 0% - -
|(WHEREVER DRG./ STD DRG. / STD.
APPLICABLE)
4 PERFORMANCE/ MA TEST 100% - -DO- -DO- TEST PV - -
CALIBRATION REPORT
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
; . Sign &
Sign & Date Name Sign & Date Name Dat Name Seal
e './.l.’_.w & £ < Seal -
NP z
preparsivy | JOADT_|HEmp K [orecceay | SO0~ | oaine Reniowsed by
Reviewed by: —?—-D—L‘-Llﬂ Reviewed by: Approved by:

3 E‘&\E 9\;3
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STANDARD QUALITY PLAN

SPEC. NO:

Page 230 of 523

wer T CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
” [l MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
I ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 3 OF 9
S1 No. Component & Operations |Characteristics Class Type of Check Quantum Of check Reference Document Acceptance NORMS FORMAT OF RECORD AGENCY
9
s 4 o
1 2 3 4 8 7 8
M N ) M c N
17 OTHER INSULATING 1. SURFACE MA VISUAL 100% - - NO VISUAL TEST PN - -
MATERIALS LIKE SLEEVES, [COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.
2. OTHER
CHARACTERISTICS  [MA TEST SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK PV - .
STD. STD AND OR
SUPPLIER'S
TC
18 SHEET STAMPING 1. SURFACE MA VISUAL 100% - - NO VISUAL LOG BOOK J - -
(PUNCHED) COND. DEFECTS
(FREE FROM
BURS)
2 DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S -Do- PV . -
INCLUDING BURS DRG. . DRG.
HEIGHT
3. ACCEPTANCE MA ELECT. & MECH -DO- - MANUFACTURER'S DRG./ MANUFACTURER'S DRG/ SUPPLIER'S PN - -
TESTS TESTS STD. STD. TS
19 CONDUCTORS 1. SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK PN - - |*MOTOR MANUFACTURER TO
FINISH VISUAL CONDUCT VISUAL CHECK FOR
OEFECTS SURFACE FINISH ON RANDOM
BASIS (10% SAMPLE) AT HIS
WORKS AND MAINTAIN RECORD
FOR VERIFICATION BY
BHEL/CUSTOMER.
2ELECT. PROP, & MA ELECT. & SAMPLES & MANUFACTURER'S DRG./ MANUFACTURER'S / SUPPLIERS PV - .
MECH. PROP MECH TEST SPEC. SPEC. TC &
VENDOR'S
TEST
REPORTS
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
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STANDARD QUALITY PLAN

SPEC. NO:

CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
” ﬂ MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
l ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 4 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check Reference Document Acceptance NORMS FORMAT OF RECORD AGENCY
9
s - o
1 2 3 4 5 % 8
M N D M ¢ N
3.DIMENSIONS MA MEASUREMENT -DO- - -Do- -Do- Log Book PNV - -
DO-
| MANUFACTURER'S DRG./ MANUFACTURER'S DRG./ - x
110 BEARINGS 1.MAKE & TYPE MA VISUAL 100% s APDROVED DATACHEET ABPAOVED DATASHERT PV
2.DIMENSIONS MA MEASUREMENT SAMPLE - APPROVED DATASHEET APPROVED DATASHEET/ -DO- PN - .
BEARING
MANUF'S
CATALOGUES
3.SURFACE MA VISUAL 100% - - FREE FROM -DO- PN - -
FINISH VISUAL
DEFECTS
111 SUIP RING 1.SURFACE MA VISUAL 100% , - -DO- _DO- P - .
(WHEREVER APPLICABLE) [COND.
2 DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S -D0- P . -
DRG
3TEMP.WITH- MA ELECT.TEST -DO- - MANUFACTURER'S MANUFACTURER'S DO PN . -
STAND CAPACITY STD./ APPROVED DATASHEET STD./ APPROVED DATASHEET
4. HVIR MA -DO- 100% - -DO- -DO- -00- P - -
112 OlL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S -DO- P = -
GASKET DRG/SPECS DRG./ SPECS.
2.SURFACE MA VISUAL 100% - - FREE FROM -0O- P - -
COND. VISUAL
DEFECTS
3.DIMENSIONS MA MEASUREMENT SAMPLE g MANUFACTURER'S MANUFACTURER'S -DO- P o g
DRG ORG
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
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|
l STANDARD QUALITY PLAN SPEC. NO:
ﬂwm CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
NU Ul
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
L ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: It SHEET 5 OF 9
SI No. Component & Operations | Characteristics Class Type of Check Quantum Of check Reference Document Acceptance NORMS FORMAT OF RECORD AGENCY
9
6 - 0
1 2 3 4 5 7 8
M N D M c N
20 IN PROCESS
21 STATOR FRAME WELDING  |1.WORKMANSHIP MA VISUAL 100% - -DO- GOOD FINISH LOG BOOK P - -
(IN CASE OF FABRICATED  |& CLEANNESS
STATOR )
2. DIMENSIONS MA MEASUREMENT -DO- - MANUFACTURER'S MANUFACTURER'S -DO- R - -
DRG DRG
22 MACHINING 1.FINISH MA VISUAL 100% - -DO- GOOD FINISH LOG BOOK P - -
2 DIMENSIONS MA MEASUREMENT -DO- - MANUFACTURER'S MANUFACTURER'S -DO- P - J
DRG DRG
3 SHAFT SURFACE MA eT 100% 100% MANUFACTURER'S MANUFACTURER'S -DO- v P v -
FLOWS STD./ sTD./
ASTM-E165 APPROVED DATASHEET.
23 PAINTING 1.SURFACE MA VISUAL 100% - MANUFACTURER'S SAME AS LOG BOOK B - =
PREPARATION STD./APPROVED DATASHEET COL.7
2.PAINT THICKNESS  [MA MEASUREMENT SAMPLE - -Do- -DO- -DO- P - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)
3. SHADE MA VISUAL -DO- - -DO- -DO- LOG BOOK P - -
4 ADHESION MA CROSS -DO- - -DO- -DO- LOGBOOK P = S
CUTTING &
TAPE TEST
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
5 ; Sign &
Sign & Date Name Sign & Date Name Date Name Seal
Dl sy Seal
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STANDARD QUALITY PLAN SPEC. NO:
L=
TTE CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
NUFA
MA CTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV {415V)) SYSTEM: SECTION: Il SHEET 6OF 9
Si No. C & Operati Ch i Class Type of Check Quantum Of check R D Accep NORMS FORMAT OF RECORD AGENCY
9
1 2 3 4 g . (s 8
L M CIN D M c N
24 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK P - -
STD. STO.
2.COMPRESSION MA MEASUREMENT 100% = -Do- -DO- LOG BOOK P - -
& TIGHTENING
25 WINDING 1.COMPLETENESS cR VISUAL 100% g MANUFACTURER'S MANUFACTURER'S LOG BOOK B - -
STD./APPROVED DATASHEET STDJAPPROVED DATASHEET
2.CLEANLINESS CR -D0- -DO- . -DO- -DO- LOGBOOK P - -
3IR-HV-IR CR ELECT. TEST 100% 100% 1S-325//1S-12615/|IEC-60034 PART-1  |1S-325/1S-12615/IEC-60034 PART-1  |LOG BOOK v P v -
4. RESISTANCE cR -DO- 100% 100% 1S-325//1S-12615//EC-60034 PART-1  |1S-325/1S-12615/IEC-60034 PART-1 |LOGBOOK v P v =
5.INTERTURN CR -DO- -Do- = -DO- -DO- LOGBOOK (] - 3
INSULATION
LOGBOOK
26 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING |- MANUFACTURER'S STANDARD MANUFR'S STANDARD P - -
2.TEMP. MA PROCESS CONTINUOUS |- MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOGBOOK E - -
PRESSURE CHECK
VACCUM
3.NO. OF DIPS MA -DO- CONTINUOUS [CONTINUOUS |MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOGBOOK v P v - |THREE DIPS TO BE
GIVEN
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
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STANDARD QUALITY PLAN SPEC. NO
werd CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
UF
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS SROJECT: PONBLE
I ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: il SHEET 70OF 9
SINo. Component & Operations | Characteristics Class Type of Check Quantum Of check D: A NORMS FORMAT OF RECORD AGENCY
9
6 . .
1 2 8 4 5 7 8
M N 3} M c N
4.DURATION MA | -DO- CONTINUOUS  |CONTINUOUS  |-DO- -DO- LOG BOOK v P v -
27 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% - -Do- -DO- LOG BOOK P . -
ASSEMBLY & CLEANLINESS
28 BRAZING/COMPRESSION  [1.COMPLETENESS CR -DO- -DO- s -DO- -DO- LOG BOOK P - -
JOINT
2.50UNDNESS cR MALLET TEST 100% 100% -DO- -D0- LOG BOOK v P v -
& UT
3HV MA ELECT. TEST 100% 100% -DO- -DO- LOG BOOK v P v -
29 COMPLETE ROTOR 1.RESIDUAL cR DYN. BALANCE -Do- 2 MANUFACTURER'S SPEC./ MANUFACTURER'S DWG. LOG BOOK P - -
ASSEMBLY UNBALANCE 1SO 1940
2. SOUNDNESS cR ELECT. 100% 100% MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK v 4 v -
OF DIE (GROWLER
CASTING TEST)
210 ASSEMBLY 1 ALIGNMENT MA MEAS. -DO- - -DO- -DO- LOG BOOK P s -
2 WORKMANSHIP MA VISUAL -DO- - -DO- -D0- LOG BOOK P C .
3.AXIAL PLAY MA MEAS. 100% 100% -DO- -DO- LOG BOOK v P v .
4 DIMENSIONS MA -DO- -Do- 3 MANUFACTURER'S DRG./ MANUFACTURER'S DRG/ LOG BOOK P - -
MANUFACTURER'S SPEC. RELEVANT IS
5. CORRECTNESS, MA VISUAL 100% . MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK P . .
COMPLETENESS
TERMINATIONS/
MARKING/
COLOUR CODE
6. RTD, 8TD & SPACE MA VISUAL 100% 100% MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK v P v .
HEATER MOUNTING.
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
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SPEC. NO:

STANDARD QUALITY PLAN
ToT o CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
Al
” El MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS SHOUECTs R
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: it SHEET 8 OF 9
SiNo. Component & Operations |Characteristics Class Type of Check Quantum Of check D Accep NORMS FORMAT OF RECORD AGENCY
9
8 = -
1 2 3 4 5 . 7 8
M CoN D M 5 N
30 TESTS 1.TYPE TESTS MA ELECT.TEST VTYPE/SIZE  [VTYPE/SIZE 1S-325//1S-12615/APPROVED 1S-325/1S-12615/APPROVED TEST P we W+ [*NOTE.1
INCLUDING DATASHEET DATASHEET REPORT
SPECIAL
TESTS
2.ROUTINE MA -DO- 100% 100% -DO- -DO- -DO- P vt | vt [*NOTE-2
TESTS INCLUDING i
SPECIAL TEST
3.VIBRATION & MA -DO- 100% 100% 1S: 12075/ IEC 60034-14 & 1S-12065 {IS: 12075/ IEC 60034-14 & 1S-12065 (-DO- P vt | vm® |*NOTE-2
NOISE LEVEL
4.0VERALL MA MEASUREMENT 100% 100% APPROVED APPROVED TESTINSPC. - w s
DIMENSIONS & VISUAL DRG/DATA DRGDATA REPORT
AND ORIENTATION SHEET SHEET &
5.DEGREE OF MA ELECT. & UTYPE/ ATYPE/ IEC 60034-5/1S-12615 APPROVED DATASHEET T v P v vV  |TC FROM AN INDEPENDENT
PROTECTION MECH. TEST SIZE SIZE LABORATORY, REFER NOTE-3
6. MEASUREMENT OF  |MA -DO- 100% 100% 1S-325//1S-12615/EC-60034 PART-  |IS-325/1S-12615/IEC-60034 PART-  |-DO- P vmt | vm® [PnotE-2
RESISTANCE OF RTD A1S: 12802 US: 12802
&BTD
7. MEASUREMENT OF  |MA -DO- 100% 100% 1S-325//1S-12615/IEC-60034 PART-1  |1S-3251S-12615/EC-60034 PART-1  |-DO- P v | vt [*NOTE-2
RESISTANCE, IR OF
SPACE HEATER
8. NAME PLATE MA VISUAL 100% 100% 1S-325/118-126158 15-325//1S-12615 & TESTANSPC. P vt | vm® [*noTE-2
DETAILS DATA SHEET DATA SHEET REPORT
9.EXPLOSION MA EXPLOSION YTYPE 1TYPE IS 2148 7 IEC 600781 1S 2148 / IEC 60079-1 TC v P v Vv |TC FROM AN INDEPENDENT
FLAME PROOF FLAME PROOF LABORATORY. REFER NOTE-3
NESS (IF TEST
SPECIFIED)
10. PAINT SHADE, MA VISUAL & SAMPLE SAMPLE APPROVED DATASHEET APPROVED DATASHEET e P ws WS |SAMPLING PLAN TO BE
THICKNESS MEASUREMENT DECIDED BY INSPECTION
& FINISH BY ELKOMETER AGENCY
*NOTE - 2
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
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, STANDARD QUALITY PLAN SPEC. NO:
WTW CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
” [l MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PONO.:
l ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 8 OF 9
Sl No. Component & Operations |Characteristics Class Type of Check Quantum Of check Ref D Accep NORMS FORMAT OF RECORD AGENCY
9
6 . .
1 2 3 - 5 (s 8
M - ) M © N
AS PER MANUFACT. STANDARD / AS PER MANUFACT. STANDARD / INSPC. REPORT x w -
SURFACE FINISH & APPROVED CROSS SECTION APPROVED CROSS SECTION IF APPLICABLE, REFER
A AN COMPLETENESS o RIS/ idhd s DRAWING. DRAWING. SEAWORTHY PACKING ALSO.

NOTES:

1 DEPENDING UPON THE SiZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL/CUSTOMER SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.

THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.
3 IN CASE TEST CERTIFICATES FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE,
THESE TEST MAY NOT BE REPEATED.

4 BHEL RESERVES THE RIGHT TO PERFORM REPEAT TEST, IF REQUIRED.

§ AFTER PACKING AND PRIOR TO ISSUE MDCC, PHOTOGRAPHS OF ITEMS TO BE DESPATCHED SHALL BE SENT TO BHEL PURCHASE GROUP FOR REVIEW.

6 IN CASE , ANY CHANGES IN QP COMMENTED BY CUSTOMER AT CONTRACT STAGE SHALL BE CARRIED OUT BY BIDDER WITHOUT ANY IMPLICATION TO BHEL/ CUSTOMER.
LEGENDS:

*RECORDS, INDENTIFIED WITH "TICK"(¥) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION,

** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, B: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, C: CUSTOMER,

P: PERFORM. W: WITNESS. V: VERIFICATION. AS APPROPRIATE
MA: MAJOR, MI: MINOR, CR: CRITICAL

D: DOCUMENT
BHEL
ENGINEERING QUALITY
Sign & Date Name Sign & Date Name
AV 5 i
Prepared by: 13 evpa. K+ |Checked by: v | ™
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38037/202

TECHNICAL REQUIREMENTS

01.06

2.01.07

2.01.08

2.01.09

2.01.10

2.01.11

3.00.00

3.01.00

3.01.01

3.01.02

3.01.03

3.01.04

3.01.05

Boiler Area

Cable trays in boiler & ESP area shall be supported from the boiler and ESP structures.
The same shall be coordinated with SG/ESP contractor.

trays in these areas shall be in vertical formation to avoid dust accumulation. No
nches shall be provided in boiler/ESP area.

cable routes shall be provided for cable routing of working and standby
drives or differentset/group (say 50% capacity) of auxiliaries.

OffSite Area

For feeder in bidder's scopeNor offsite areas, overhead cable tray arrangement shall be
followed. However cable trenches{slit may also be acceptable, for some areas, if found to be
required during detailed engineering>
Cable trenches provided shall be separated from fuel oil area to avoid oil accumulation.

The cable slits to be used for motor/equipme
covered with PCC after cabling.

power/control supply shall be sand filled &

Sizing criteria, derating factors for the cables shall
However for the power cables, the minimum conductor siz
conductor and 2.5 sq.mm. for copper conductor cable.

met as per respective chapters.
hall be 6 sq.mm. for aluminium

Conscious exceptions to the above guidelines may be accepted
but suitable measures should be taken at such location to:

er special conditions

* Meet all safety requirements
o Safeguard against fire hazards, mechanical
accumulation, electrical faults/interferences, etc

damage, flooding of

EQUIPMENT DESCRIPTION
Cable trays, Fittings & Accessories

Cable trays shall be ladder/perforated type as specified complete with matching fittings (like
brackets, elbows, bends, reducers, tees, crosses, etc.) accessories (like side coupler plates,
etc. and hardware (like bolts, nuts, washers, G.I. strap, hook etc.) as required. Cable tray
shall be ladder type for power & control cables and perforated for instrumentation cables.

Cable trays, fittings and accessories shall be fabricated out of rolled mild steel sheets free
from flaws such as laminations, rolling marks, pitting etc. These (including hardware) shall
be hot dip galvanized as per Clause No. 3.13.00 of this chapter.

Cable trays shall have standard width of 150 mm, 300 mm & 600 mm and standard lengths
of 2.5 metre. Thickness of mild steel sheets used for fabrication of cable trays and fittings
shall be 2 mm. The thickness of side coupler plates shall be 3 mm.

Cable troughs shall be required for branching out few cables from main cable route. These
shall be U-shaped, fabricated of mild steel sheets of thickness 2 mm and shall be hot dip
galvanised as per Clause No. 3.13.00 of this chapter. Troughs shall be standard width of 50
mm & 75 mm with depth of 25 mm.

The tolerance for cable tray and accessories shall be as per IS 2102 (Part-1).
Tolerance Class: - Coarse

LOT-IA PROJECTS

FLUE GAS DESULPHURISATION (FGD)

SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION - VI, PART-B

BID DOC NO : CS-0011-109(1A)-2

SUB SECTION-II-E6

CABLING, EARTHING &
LIGHTNING PROTECTION

Page
3 of 69
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' TECHNICAL REQUIREMENTS v ddid
NTPG

3.02.00 Support System for Cable Trays

3.02.01 Cable tray support system shall be pre-fabricated out of single sheet as per enclosed tender
drawings.

3.02.02 Support system for cable trays shall essentially comprise of the two components i.e. main
support channel and cantilever arms. The main support channel shall be of two types : (i)
C1:- having provision of supporting cable trays on one side and (ii) C2:-having provision of
supporting cable trays on both sides. The support system shall be the type described
hereunder
a. Cable supporting steel work for cable racks/cables shall comprise of various

channel sections, cantilever arms, various brackets, clamps, floor plates, all
hardwares such as lock washers, hexagon nuts, hexagon head bolt, support hooks,
stud nuts, hexagon head screw, channel nut, channel nut with springs, fixing studs,
etc.

b. The system shall be designed such that it allows easy assembly at site by using
bolting. All cable supporting steel work, hardwares fitings and accessories shall be
prefabricated factory galvanised.

c. The main support and cantilever arms shall be fixed at site using necessary
brackets, clamps, fittings, bolts, nuts and other hardware etc. to form various
arrangements required to support the cable trays. Welding of the components shall
not be allowed. However, welding of the bracket (to which the main support channel
is bolted) to the overhead beams, structural steel, insert plates or reinforcement
bars will be permitted. Any cutting or welding of the galvansied surface shall be
brushed and red lead primer, oil primer & aluminium paint shall be applied

d. All steel components, accessories, fittings and hardware shall be hot dip galvanised
after completing welding, cutting, drilling and other machining operation.

e. The typical arrangement of flexible support system is shown in the enclosed
drawings and described briefly below:

The main support channel and cantilever arms shall be fabricated out of 2.5 thick
rolled steel sheet conforming to IS 1079.

f. Cantilever arms of 320 mm, 620mm and 750 mm in length are required, and shall
be as shown in the enclosed drawing. The arm portion shall be suitable for
assembling the complete arm assembly on to component constructed of standard
channel section. The back plate shall allow sufficient clearance for fixing bolt to be
tightened with tray in position.

g. Support system shall be able to withstand

* weight of the cable trays

» weight of the cables (75 Kg/Metre run of each cable tray)
s Concentrated load of 75 Kg between every support span.
o Factor of safety of minimum 1.5 shall be considered.

3.02.03 The size of structural steel members or thickness of sheet steel of main support channel
and cantilever arms and other accessories as indicated above or in the enclosed drawings
are indicative only. Nevertheless, the support system shall be designed by the bidder to fully
meet the requirements of type tests as specified. In case the system fails in the tests, the
components design modification shall be done by the Bidder without any additional cost to

LOT4A PROJECTS TECHNICAL SPECIFICATION SUB SECTION-II-E6 P
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B CABLING, EARTHING & 4 ;9:9
SYSTEM PACKAGE BID DOC NO : CS-0011-109(1A)-2 LIGHTNING PROTECTION
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TECHNICAL REQUIREMENTS vad gt
NTPG

3.02.04

3.02.05

3.03.01

3.03.02

3.03.03

3.03.04

3.03.05

3.03.06

3.04.00

3.04.01

the Employer. The bidder shall submit the detailed drawings of the system offered by him
alongwith the bid.

Four legged structure shall be provided wherever there is change in elevation and change in
direction

FOR COAL HANDLING PLANT/FGD PLANT AREA THE FOLLOWING SHALL ALSO BE
APPLICABLE:

a) All overhead cable routes shall be along the route of the conveyor gallery on
separate supporting structures and cables shall be laid in vertical trays. The bottom
of the steel shall be such that the existing facilities, movement of trucks/human
beings etc. does not get affected. The cable trestle shall have a minimum 600mm
clear walk way and shall have maintenance platforms as required. The bottom of
the steel supporting structure shall be generally at 3.0M above the grade level
except for rail/road crossings where it shall be at 8.0M above grade level. Tap offs
from the overhead cable trestle can be through shallow trenches with prior approval
of the Employer. Directly buried cable, if essential, shall not have concentration of
more than 4 cables on one route.

b) Cable trenches shall be provided only in Switchgear/MCC rooms.
c) Cables shall not be routed through the conveyor galleries except for the equipment
located in the conveyor galleries for a particular conveyor i.e. protection switches,

receptacles etc.

d) Cables for PCS and BSS shall be routed along the conveyors through Gl conduits.

Pipes, Fittings & Accessories

Pipes offered shall be complete with fittings and accessories (like tees, elbows, bends,
ck nuts, bushings, reducers, enlargers, coupling caps, nipples etc.) The size of the pipe
shall be selected on the basis of maximum 40% fill criteria

Gl Pipes shall f medium duty as per IS: 1239

Duct banks shall be HighDensity PE pipes encased in PCC (10% spare of each size,
subject to minimum one) with suitable water-proof manholes.

Hume pipes shall be NP3 type as per |

TERNE Coated Flexible Steel Conduits shal water proof and rust proof made of
heat resistant lead coated steel. Conduit diame hall be uniform throughout its
length. Internal surface of the conduit shall be free burrs and sharp edges.
Conduits shall be complete with necessary accessories for er termination of the
conduit with junction boxes and lighting fixtures

HDPE pipes and conduits shall be PE-80, PN-10 type as per IS 4984/IS 8008 pa

Junction Boxes

Junction box shall be made of Fire retardant material. Material of JB shall be Thermoplastic
or thermosetting or FRP type. The box shall be provided with the terminal blocks, mounting
bracket and screws etc. The cable entry shall be through galvanized steel conduits of
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05.00

3.05.

3.05.02

3.05.03

suitable diameter. The JB shall have suitable for installing glands of suitable size on the
bottom of the box. The JB shall be suitable for surface mounting on ceiling/structures. The
JB shall be of grey color RAL 7035. All the metal parts shall be corrosion protected. Junction
box surface should be such that it is free from crazings, blisterings, wrinkling, colour
blots/striations. There should not be any mending or repair of surface. JB's will be provided
with captive screws so that screws don't fall off when cover is opened. JB’s mounting
brackets should be of powder coated MS. Type test reports for the following tests shall be
furnished:-

(a) Impact resistance for impact energy of 2 Joules (IK07)as per BS EN50102
(b) Thermal ageing at 70deg C for 96 hours as per IEC60068-2-2Bb.

(c) Class of protection shall be IP 55.

(d) HV test.

Terminal blocks shall be 1100V grade, of suitable current rating, made up of unbreakable
polyamide 6.6 grade. The terminals shall be screw type or screw-less (spring loaded) / cage
clamp type with lugs. Marking on terminal strips shall correspond to the terminal numbering
in wiring diagrams. All metal parts shall be of non-ferrous material. In case of screw type
terminals the screw shall be captive, preferably with screw locking design. All terminal
blocks shall be suitable for terminating on each side the required cables/wire size. All
internal wiring shall be of cu. Conductor PVC wire.

Terminations & Straight Through Joints

Termination and jointing kits for 33kV, 11 kV, 6.6 KV and 3.3 kV grade XLPE insulated
cables shall be of proven design and make which have already been extensively used and
type tested. Termination kits and jointing kits shall be Pre-moulded type or heat shrinkable

e. Further Cold shrinkable type termination and jointing kits are also acceptable. The
Cold_shrinkable type kits shall be type tested as per relevant standards. Calculation to
withstarnd the required fault level shall also be furnished in case of cold shrinkable type kits.
33 kV, 1TV, 6.6 KV and 3.3kV grade joints and terminations shall be type tested and Type
test reports per 15:13573 Part-1l and IEC60502 shall be furnished. Also, heat shrink
material shall comply with requirements of ESI 09-13 (external tests). Critical components
used in cable accegsories shall be of tested and proven quality as per relevant product
specification/ES| spevification. Cable joints and terminations should be with FRLS
properties as per |[EC 6 -1&2. Kit contents shall be supplied from the same source as
were used for type testing.~lhe kit shall be complete with the tinned copper solderless
crimping type cable lugs & ferrule or mechanical connectors (wherein bolts are tightened
that shear off at an appropriate™Norque) as per DIN standard suitable for aluminium
compacted conductor cables. (Ten drg. no 0000-211-POE -A-51-RA of cable lug
attached at the end of this chapter).

Straight through joint and termination shall be able of withstanding the fault level of 21
KA for 0.12 Sec. with dynamic peak of 52 KA for 3 system & of 40 kA for 0.12 sec with
a dynamic peak of 100 kA for 11 kV, 6.6 KV & 3.3 K¥Asystem. Straight through joints shall
have provisions for shield connection and earthing wherever required and complete with all
accessories and consumables suitable for storage without deterioration at a temperature of
50 deg. C with shelf life of more than five years. 1.1 kV grade®straight through joints shall
also be of proven design

1.1 KV grade Straight Through Joint shall be of proven design.
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3.08.00

3.08.01
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3.09.01

Cable glands

Cable shall be terminated using double compression type cable glands. Testing
requirements of Cable glands shall conform to BS:6121 and gland shall be of robust
construction capable of clamping cable and cable armour (for armoured cables) firmly
without injury to insulation. Cable glands shall be made of heavy duty brass machine
finished and nickel chrome plated. Thickness of plating shall not be less than 10 micron. All
washers and hardware shall alsoc be made of brass with nickel chrome plating Rubber
components shall be of neoprene or better synthetic material and of tested quality. Cable
glands shall be suitable for the sizes of cable supplied/erected.

Cable lugsiferrules

Cable lugs/ferrules for power cables shall be tinned copper solderless crimping type suitable
for aluminium compacted conductor cables. Cable lugs and ferrules for control cables shall
be tinned copper type. The cable lugs for control cables shall be provided with insulating
sleeve and shall suit the type of terminals provided on the equipments. Cable lugs and
ferrule shall conform to IS/DIN standards.

Trefoil clamps

Trefoil clamps for single core cables shall be pressure die cast aluminum or fibre glass or
nylon and shall include necessary fixing accessories like G.l. nuts, bolts, washers, etc.
Trefoil clamps shall have adequate mechanical strength, when installed at 1 mtr intervals, to
withstand the forces generated by the peak value of maximum system short circuit current.

Cable Clamps & Ties

The cable clamps/ties required to clamp multicore cables shall be of SS-316 material, 12mm
wide, polyster coated ladder lock type. The clamps/iies shall have self locking arrangement
& shall have sufficient strength. The cable clamps/ties shall be supplied in finished individual
pieces of suitable length to meet the site requirements.

Receptacles

Receptacles boxes shall be fabricated out of MS sheet of 2mm thickness and hot dipped
gavanised or of die-cast aluminium alloy of thickness not less than 2.5 mm. The boxes shall
rovided with two nos. earthing terminals, gasket to achieve |IP55 degree of protection,
termina|_blocks for loop-in loop-out for cable of specified sizes, mounting brackets suitable
for surfacexmounting on wall/column/structure, gland plate etc. The ON-OFF switch shall be
rotary type heavy duty, double break AC23 category, suitable for AC supply. Plug and
Socket shall be shrauded Die-cast aluminium. Socket shall be provided with lid safety cover.
Robust mechanical interlock shall be provided such that the switch can be put ON only
when the plug is fully engaged and plug can be withdrawn only when the switch is in OFF
position. Also cover can be opered only when the switch is in OFF position. Wiring shall be
carried out with 1100 V grade PVCNnsulated stranded aluminium/copper wire of adequate
size. The Terminal blocks shall be of 1 \/ grade. The Terminal blocks shall be of 1100 V
grade made up of unbreakable polymide 6:6_grade with adequate current rating and size.
The welding receptacles shall be provided with Tnhuilt ELCB rated for suitable mA sensitivity
ranging from 30-300 mA .

3.11.00 Cable Drum Lifting Jack

The jack for cable drum lifting shall be of screw type with 10 ton acity. The cable drum
jacks shall be manufactured from fabricated steel. The spindles supplied with the cable
drum jack shall be manufactured using BSEN-24 grade steel bar with locking collars. Jack
nests shall be of SG cast steel. Cable drum jack supplied shall have undergoneNgad testing
and reports for the same shall be submitted. At least Two Nos. of jacks shall be supplied for
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NTPC use. Contractor has to make arrangements for his own jacks for cable
reeling/unreeling under his scope of installation.

Galvanising of | components and accessories shall conform to 1S:2629 |, 1S4759 &
1S:2633. Additionally anising shall be uniform, clean smooth, continuous and free from
acid spots.

The amount of zinc deposit over thre portion of bolts, nuts, screws and washers shall
be as per 1S:1367 . The removal of extra zinc_on threaded portion of components shall be
carefully done to ensure that the threads shall the required zinc coating on them as
specified

Welding

The welding shall be carried out in accordance with 15:9595. All welding p
welders qualification shall also be followed strictly in line with 1S:9595

INSTALLATION
Cable tray and Support System Installation

Cables shall run in cable trays mounted horizontally or vertically on cable tray support
system which in turn shall be supported from floor, ceiling, overhead structures, trestles,
pipe racks, trenches or other building structures.

Horizontally running cable trays shall be clamped by bolting to cantilever arms and vertically
running cable trays shall be bolted to main support channel by suitable bracket/clamps on
both top and bottom side rails at an interval of 2000 mm in general. For vertical cable
risers/shafts cable trays shall be supported at an interval of 1000mm in general. Fixing of
cable trays to cantilever arms or main support channel by welding shall not be accepted.
Cable tray installation shall generally be carried out as per the approved guidelines/
drawings. Vendor shall design the support system along with tray, spacing etc in line with
tray loadings/drawings.

The cantilever arms shall be positioned on the main support channel with a minimum
vertical spacing of 300 mm unless otherwise indicated.

The contractor shall fix the brackets/ clamps/ insert plates using anchor fasteners. Minimum
size of anchor fasteners shall be M 8 X 50 and material shall be stainless steel grade 316 or
better. Anchor fastener shall be fixed as recommended by manufacturer and as approved
by site engineer. For brick wall suitable anchor fasteners shall be used as per the
recommendations of manufacturer. Make of anchor fasteners subject to QA approval and
the same shall be finalized at pre-award stage.

All cable way sections shall have identification, designations as per cable way layout
drawings and painted/stenciled at each end of cable way and where there is a branch
connection to another cable way. Minimum height of letter shall be not less than 75 mm. For
long lengths of trays, the identification shall be painted at every 10 meter. Risers shall
additionally be painted/stenciled with identification numbers at every floor.

In certain cases it may be necessary to site fabricate portions of trays, supports and other
non standard bends where the normal prefabricated trays, supports and accessories may
not be suitable. Fabricated sections of trays, supports and accessories to make the
installation complete at site shall be neat in appearance and shall match with the
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4.04.01
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prefabricated sections in the dimensions. They shall be applied with one coat of red lead
primer, one coat of oil primer followed by two finishing coats of aluminium paint.

Conduits/Pipes/Ducts Installation

The Contractor shall ensure for properly embedding conduit pipe sleeves wherever
necessary for cabling work. All openings in the floor/roofiwall / cable tunnel/cable trenches
made for conduit installation shall be sealed and made water proof by the Contractor.

Gl pull wire of adequate size shall be laid in all conduits before installation. Metallic conduit
runs at termination shall have two lock nuts wherever required for junction boxes etc.

Conduit runs/sleeves shall be provided with PVC bushings having round edge at each end.
All conduits/pipes shall have their ends closed by caps until cables are pulled. After cables
are pulled, the ends of conduits/pipes shall be sealed with Glass wool/Cement Mortar/Putty
to prevent entrance of moisture and foreign material

Exposed conduit/pipe shall be adequately supported by racks, clamps, straps or by other
approved means. Conduits /pipe support shall be installed square and true to line and grade
with an average spacing between the supports as given below, unless specified otherwise

Conduit /pipe size (dia). Spacing
Upto 40 mm 1M

50 mm 20M
65-85 mm 25M
100 mm and above 3.0M

For bending of conduits, bending machine shall be arranged at site by the contractor to
facilitate cold bending. The bends formed shall be smooth.

Junction Boxes Installation

Junction boxes shall be mounted at a height of 1200mm above floor level or as specified in
the drawings and shall be adequately supported/mounted on masonry wall by means of
anchor fasteners/ expandable bolts or shall be mounted on an angle, plate or other
structural supports fixed to floor, wall, ceiling or equipment foundations.

Cable Installation
ble installation shall be carried out as per 1S:1255 and other applicable standards.
For Cable u ding, pulling etc following guidelines shall be followed in general:

a) Cable drums sh e unloaded, handled and stored in an approved manner on hard
and well drained surfa o that they may not sink. In no case shall be drum be
stored flat i.e. with flange horizantal. Rolling of drums shall be avoided as far as
possible. For short distances, the s may be rolled provided they are rolled
slowly and in proper direction as marked e drum. In absence of any indication,
the drums may be rolled in the same direction as-~it_ was rolled during taking up the
cables. For unreeling the cable, the drum shall be mo d on suitable jacks or on
cable wheels and shall be rolled slowly so that cable comes over the drum and
not from below. All possible care shall be taken during unreeling an i i
damage due to twist, kink or sharp bends. Cable ends shall be provided
plastic caps to prevent damage and ingress of moisture.
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20

3.0

4.0

5.0

6.0

7.0

8.0

9.0

Specific Technical Requirements (C&I):

Air Conditioning and Ventilation System shall be operated from
DDCMIS (BHEL's scope) for Area’s/Building indicated elsewhere in
the specification.

Interface of MCC, field Equipment, Actuators etc. with DDCMIS based
control system shall be as per Drive Control Philosophy enclosed in
specification.

Microprocessor based controls of Air cooled condensing unit (D-X
type), PAC (if applicable) etc. shall be provided with local display
along with facilities to Soft link & Hardwired interface with DDCMIS
and to meet the requirement of all system operations and controls.
Soft link communication between Microprocessor (MP) based control
panels & DDCMIS shall be redundant Bi-directional via TCP/IP on
OPC or MODBUS with RS485 link. Bidder shall include required
hardware at MP end.

Time synchronization of MP with DCS is to be carried out. Necessary
hardware/software for same at MP end to be provided by Bidder

Bidder to supply all the instruments required for the package along
with necessary fittings, accessories and valve manifold etc. for control
monitoring and operation of HVAC system. All instruments shall be
provided with durable epoxy coating for housing and all exposed
surfaces of the instruments.

All the Electronic Transmitter for Pressure, Temperature, Differential
Pressure and DP based Flow /Level measurements shall be genuine,
verifiable PROFIBUS PA protocol compatible instruments. The
transmitters shall be connected to DDCMIS through PROFIBUS PA
protocol complying to IEC 61158 directly from transmitter. This is
subject to customer approval and BHEL decision shall be final.

The PROFIBUS protocol design shall be further validated by BHEL
and approved by NTPC during detailed engineering and any variation/
changes required based on DDCMIS system requirements and actual
field installation, operational philosophy etc. shall be considered by
bidder without any implications.

All transmitters (except PROFIBUS PA compatible transmitters) shall
be smart type and shall have 4-20mA DC signal with superimposed
digital communication (HART).

All the transmitters supplied by Bidder shall be rack mounted. The
transmitter racks shall be in Bidder's scope of supply.
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11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

All Temperature sensors shall be Duplex type and temperature
transmitter shall be provided for all temperature measurement
applications. Bidder to provide temperature transmitter along with
compensating cable, JB/Rack & other erection hardware.

Use of process actuated switch shall be avoided unless unavoidable.

All transmitters shall be suitably grouped together and mounted inside
(i) Local Instruments Enclosures (LIEs) in case of open areas of the
plant and (ii) In Local Instrument Racks (LIRs) in case of covered
areas.

All field instruments enclosure shall be IP65, local panel/cabinet
enclosure shall be IP 55, unless otherwise specified.

All instruments (except PROFIBUS PA compatible transmitters) and
control elements shall be terminated on JB/LCP in field and both
instrument and JB/LCP are in bidder scope. Number of Junction
Boxes shall be sufficient and positioned in the field to minimize local
cabling (max 12-15 mtrs) and trunk cable.

Electrical Actuators (as applicable) shall be Non-Intrusive type electric
actuators envisaged with integral starter. The interface of these
actuators with DCS shall be of two types viz. with Hardwired interface
and with PROFIBUS DP interface. All actuator settings including
torque, limit shall be possible without opening the actuator cover and
LCD indication shall be available integral to actuator body.
Open/Close command termination logic suitably built inside the
actuator Details shall be referring in the specification.

All ON, OFF, INCHING Type electric actuators shall be PROFIBUS
DP compatible. However, the exact protocol shall be based on
finalized protocol of DCS. If PROFIBUS DP protocol is envisaged,
then actuator shall have two (redundant) PROFIBUS DP ports for
connecting the redundant PROFIBUS DP cables. That is if one
PROFIBUS DP cable is cut or not working/not available, then
complete actuator functionality shall be available through the second
redundant cable without any manual intervention.

AHU shall be started either locally or from the main FGD control room
by means of Remote / Manual selection facility.

Local control panel if any required for operation shall be in bidder

scope.
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20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

LCP (If applicable) shall have the provision of command (start/stop) &
feedback interface with plant FGD-DCS

Relative humidity and temperature measurement of all control rooms
and all major air-conditioned areas shall made be available in FGD
control system.

VFD panels for applicable drives are in Bidders scope. Typical signal
exchange with DCS has been indicated in the specification elsewhere.

Drive control philosophy/signal exchange list attached elsewhere in
the specification are Tentative. Shall be finalized during detailed
engineering.

Bidder to include IO from fire protection system (supplied by others)
for closing the dampers in the event of fire, the no of 10 & other
specifications in this regard shall be finalized during detail
engineering.

Complete C&l system for Air Conditioning and Ventilation System is in
bidder’'s scope of supply. Items not specifically mentioned however
required for the completeness of the system shall be supplied by
bidder without any commercial implication.

The Contractor shall provide complete Instrumentation for control,
monitoring and operation of entire Air Conditioning and Ventilation
System. The requirements given are to be read in conjunction with
detailed Technical specification enclosed in the specification. Further
in case of any discrepancy in the requirement within the same section
noted by the bidder in the specification, the same will be brought to
the notice of BHEL in the form of pre- bid clarification. In absence of
any pre-bid clarification, the more stringent requirement as per
interpretation of customer shall prevail without any commercial
implication.

The quantity of instruments for the system shall be as per tender P
&ID wherever provided of the respective system as a minimum, for
bidding purpose. However, Bidder shall also include in his proposal all
the instruments and devices that are needed for the completeness of
the plant auxiliary system/ equipment supplied by the bidder, even if
the same is not specifically appearing in the P & ID. During detail
engineering if any additional instruments are required for safe &
reliable operation of plant, bidder shall supply the same without any
price implication.

Bidder to furnish electrical load/UPS load data during detailed
engineering
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29.0
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31.0

32.0

33.0

34.0

35.0

415V AC/ 230V UPS Power supply shall be provided by BHEL at a
single point, further distribution to various instruments/equipment of
the system shall be in bidder scope. Bidder to include necessary
power distribution board, changeover circuit in his scope. Any power
supply other than the above, if required by any instrument/equipment
has to be derived by the bidder from the above supply & all necessary
hardware for the same shall be in bidder scope. Bidder to submit the
power requirement along with the bid.

Power supply derived for contact interrogation, interposing relay and
solenoid shall generally be ungrounded 24 V D.C. only.

The specifications for instruments mentioned in the specification are
minimum requirements. The detail specifications shall be finalized
during detail engineering. The bidders shall specifically mention any
deviation they would like to take on the C&l specification. In absence
of only deviation, a No deviation certificate is to be furnished.

The make of the items shall be from sub-vendor list. However, the
make/model of various instruments/items/systems shall be subject to
approval of owner/purchaser during detailed engineering stage. No
commercial implication in this regard shall be acceptable. In case of
any conflict or repetition of clauses in the specification, the more
stringent requirements among them are to be complied with.

The design, manufacture, inspection, testing, site calibration and
installation of all C&l equipment and systems covered under this
specification shall conform to the latest editions of applicable codes
and standards.

Bidder to perform tests of C&l items/instruments/systems as per
Quality plans/type test attached in the specification. However, if any
test not specified in the quality plan but specified in specification Tests
for 1&C equipment included elsewhere in specification will have to
perform by Bidder without any cost implication

The scope of cable shall be referred in Electrical scope split sheet in
Electrical portion of the specification.

Contractor shall furnish Instrument Schedule, 1/O list, Drive list, Cable
Schedule, Cable interconnection (DCS end terminal details shall be
provided to vendor during detail engineering to incorporate in cable
interconnection), JB grouping, Annunciation list, SOE list, List of
Instruments/devices for in BHEL approved format. Also reusable
database format like MS Excel, MS Access etc. of these documents
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shall also be provided by Contractor in BHEL approved format. Soft
copy of the formats shall be provided to the successful bidder

36.0 Instrument installation and accessories required for the same shall be
in Bidder's scope and shall be subject to customer/BHEL’s approval
during detailed engineering.

37.0 Bidder to provide erection hardware including junction boxes,
canopies, structural steel as required.

38.0 Every panel-mounted instrument, requiring power supply, shall be
provided with a pair of easily replaceable glass cartridge fuses of
suitable rating. Every instrument shall be provided with a grounding
terminal and shall be suitably connected to the panel grounding bus.

39.0 Provision for separate Terminal block/wiring diagram for power and
control blocks of control panel to be ensured.

40.0 To ensure availability, adequate redundancy in system design shall be
provided at hardware, software and sensor level. For the protection
system, independent sensing device shall be provided to ensure
adequate safety of plant equipment.

41.0 Redundancy of sensors shall be provided by bidder
(i) Triple redundancy for all analog and binary inputs required for

protection of system/drives.
(i) For all other control functions dual redundancy of the sensors shall be

provided by the bidders.

42.0 The design of the control systems and related equipment shall adhere
to the principle of ‘Fail Safe’ Operation wherever safety of personnel /
plant equipment is involved and shall not cause a hazardous
condition. However, it shall also be ensured that occurrence of false
trips are avoided/ minimized.

43.0 All panels, cabinets shall be provided with a continuous bare copper
ground bus. The ground bus shall be bolted to the panel structure on
bottom on both sides. The bolts shall face inside of panels. The
system ground shall be isolated from the panel ground with suitable
isolators. All internal component grounds or common shall be
connected to the system ground, which shall be fabricated of copper
flat (size 25mm x 6mm min., length as applicable).
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44.0

45.0

46.0

47.0

48.0

49.0

50.0
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52.0

53.0

54.0

The requirements given are to be read in conjunction with detailed
Technical specification enclosed.

The bidders shall specifically mention any deviation they would like to
take on the C&l specification. In absence of only deviation, a “No
deviation” certificate is to be furnished.

All the instruments/equipments/electrical items shall be provided &
designed with maximum star rating as available in line with energy
conservation policies notified by BEE, GOI at the time of supply

All field instruments shall be weatherproof, drip tight, dust tight and
splash proof suitable for use under outdoor ambient conditions
prevalent in the subject plant. All field-mounted instruments shall be
mounted in suitable locations where maximum accessibility for
maintenance is achieved. All the field instruments shall also be
provided with SS tag nameplate and double compression type Nickel-
plated brass cable gland. Gaskets, Fasteners, Counter and mating
flange (SS316 material), nuts & bolts etc. shall also be included,
wherever required with the field instruments.

For instruments which are not located inside covered building, suitable
canopy/ protective arrangement shall be provided which shall be
approved during detail engineering.

All the wetted parts of the instruments including the accessories like
root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve
manifolds and all the other accessories required for mounting/erection
of these local instruments as well as valves shall be of SS-316
material, suitable pressure class and same shall be in bidder’s scope .

All instruments should be supplied with valid calibration and test
certificates provided by OEM.

The solenoid operated valves/Dampers/Gate shall have a limit switch
for open/close feedback.

Instrument installation shall be as per the attached "Standard Hook-up
diagram of instrument."

At least 20% spare unused terminals shall be provided everywhere
including local junction boxes, instrument racks/enclosures,
termination/marshalling cabinets, etc.

The contacts of equipment mounted instruments; sensors, switches
etc. For external connection including spare contacts shall be wired
out to suitably located junction boxes by bidder.
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56.0

57.0

58.0

59.0

60.0
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Double root valve shall be provided for all pressure tapings where the
design pressure exceeds 40kg/cm2.

All the instruments PG/DPG/DPT/PT etc. (as applicable) having
contact with corrosive media shall be provided with
chemical/diaphragm seal.

Bidder’s presence is required for 3 Man days (Excluding travel time)
at EDN Bangalore during FAT of DDCMIS for certifying correctness &
completeness of implementation of Control logic. Intimation to
attained FAT shall be informed in 2 days advance. All the expenses
like boarding, lodging and travel, Air fare etc. shall be in bidder's
scope.

Bidder's presence is required for minimum 09 Man days (in three
visits, excluding travel time) at site in which each visit shall be of
minimum 03 Man days during commissioning of DCS for assistance
related to process correctness. All the expenses like boarding, lodging
and travel, Air fare etc. shall be in bidder’s scope.

Bidder's representative (process/ C&l owner) shall be present at
BHEL-PEM Office for minimum 03 man-days, for preparation of
Control scheme and operation and control philosophy of AC and
ventilation system. All the expenses like boarding, lodging and travel,
Air fare etc. shall be in bidder’s scope

Number of pairs to be selected for Screen/ Control cable
(a) F-Type: 2P/4P/8P/12P(Size : 0.5 mm2)
(b) G-Type: 2P/4P/8P/12P(Size : 0.5 mm2)
(c) Core Cable: 3CX2.5sgmm2/ 5CX2.5sgqmm2/ 12CX1.5sgmm?2

Bidder to provide mandatory spares as per mandatory spares list.
Attached elsewhere in the specification.
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62.0 Editable & pdf copy of Drawings/Documents and data to be furnished
after award of the contract: List of Drawings/Documents and data to
be furnished by bidder after award of the contract are mentioned
under section” List Of Documents/Deliverables”.

GA & wiring diagram of local panel.

Power requirement.

Local control panel & instruments data sheet.

Instrument schedule

Alarm Schedule

Control scheme

Control write-up

Any other document decided during detailed engineering

Note:-
1. All equipment items shall be of latest design with proven on track record.

2. The above given scope is indicative & minimum. Any item/ equipment not
indicated above however required for the completeness of the system is
to be supplied by bidder without any technical, commercial and delivery
implication to BHEL.

3. Documents of C&l System shall be submitted to end user/owner for
approval during detail engineering. Changes, if any, shall be
accommodated by the bidder without any price/time implication.
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PACKAGES
REV. NO. DATE :
SHEET OF

GENERAL REQUIREMENT

1.0 Bidder shall provide complete and independent control & instrumentation system with all
accessories, auxiliaries and associated equipments for the safe, efficient and reliable operation of
auxiliary systems.

2.0 The quantity of instruments for auxiliary system shall be as per tender P &ID wherever provided
of the respective system as a minimum, for bidding purpose. However, Bidder shall also include
in his proposal all the instruments and devices that are needed for the completeness of the plant
auxiliary system/ equipment supplied by the bidder, even if the same is not specifically appearing
in the P & ID. During detail engineering if any additional instruments are required for safe &
reliable operation of plant, bidder shall supply the same without any price implication.

3.0 Measuring instruments/equipment and subsystems offered by the bidder shall be from reputed
experienced manufacturers of specified type and range of equipment, whose guaranteed and
trouble free operation has been proven. Further all the instruments shall be of proven reliability,
accuracy, and acceptable international standards and shall be subject to employer’s approval. All
instrumentation equipment and accessories under this specification shall be furnished as per
technical specification, ranges, makes/ numbers as approved by the employer’ during detail
engineering.

4.0 The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve manifold and
all the other accessories required for mounting/ erection of these local instruments shall be
furnished, even if not specifically asked for, on as required basis. The contacts of equipment
mounted instruments; sensors, switches etc for external connection including spare contacts shall
be wired out to suitably located junction boxes.

5.0 The customer specification attached as Specific Technical Requirement will supercede the Data
sheets, if there is any mismatch.
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SPECIFICATION FOR MEASURING INSTRUMENTS
(PRIMARY & SECONDARY), VFD, ELECTRICAL

ACTUATOR AND LCP.
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1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

1.05.00

1.06.00

1.07.00

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

Measuring instruments/equipment and subsystems offered by the Bidder shall be from
reputed experienced manufacturers of specified type and range of equipment, whose
guaranteed and trouble free operation has been proven. Refer Sub-section Basic
Design Criteria. Further, all instruments shall be of proven reliability, accuracy, and
repeatability requiring a minimum of maintenance and shall comply with the acceptable
international standards and shall be subject to Employer's approval.

Every panel-mounted instrument requiring power supply shall be provided with easily
replaceable glass cartridge fuses of suitable rating. Every instrument shall be provided
with a grounding terminal and shall be suitably connected to the panel grounding bus.

All transmitters, sensors, swiiches and gauges for parameters like pressure,
temperature, level, flow etc. as required for the safe and efficient operation and
maintenance as well as for operator and management information (including all
computation) of equipment in the system under the scope of specification shall be
provided on as required basis with in quoted lump sum price. The Contractor shall
furnish all Instrumentation / Control equipment & accessories under this specification as
per technical specification, ranges, makes & model as approved by the Employer
during detailed engineering.

The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve
manifolds and all the other accessories required for mounting/erection of these local
instruments shall be furnished, even if not specifically asked for, on as required basis.
The contacts of equipment mounted instruments, sensors, switches etc. for external
connection including spare contacts shall be wired out in flexible/rigid conduits,
independently to suitably located common junction boxes. The proposal shall include
the necessary cables, flexible conduits, junction boxes and accessories for the above
purpose. Double root valves shall be provided for all pressure tapping where the
pressure exceeds 40 Kg./sq.cm.

All instruments envisaged for sea water applications, shall be provided with wetted
parts made of Monel/ Hastelloy C or any other material (if provenness experience of
the proposed material for such applications is established by contractor).

For Chlorine application: Instruments shall be provided with wetted parts (e.g.
diaphragm seal, etc.) made of Hastelloy C. Also, filled liquid shall be Fluorolube oil/
Inert Hydrocarbon / CTFE etc., for these applications.

For applications of FECL3 solution: Instruments shall be provided with wetted parts
(e.g. diaphragm seal, etc.) made of Tantalum.

For coastal areas, all instruments shall be provided with durable epoxy coating for
housings and all exposed surfaces of the instruments.

The instruments, for which technical specification is not attached, shall be supplied as
per the standard and proven practice of the contractor. The same shall be established
by the contractor during detailed engineering by providing detailed
explanation/concepts, if required by the employer, of such implementation along with
standard documentation.

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-III-C2
SECTION-VI, PART-B MEASURING PAGE 1 OF 34
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1)-2 INSTRUMENTS

FLUE GAS DESULPHURISATION (FGD)
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16.00.00 FIELD INSTRUMENTS BASED ON FIELDBUS
The following instruments shall be connected to DDCMIS through fieldbus i.e.
FOUNDATION Fieldbus/PROFIBUS PA protocol complying to IEC 61158 directly from
transmitter.

16.01.00 Electronic Transmitter for Pressure, Differential Pressure and DP based Flow /
Level measurements.
S No. Features Essential/Minimum Requirements
1. Type of Transmitter FOUNDATION Fieldbus/PROFIBUS PA based output

LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS PART-B
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-B SUB-SECTION-II-C2 PAGE 5 OF 8
PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 MSEASUR'NGS
INSTRUMENT
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2 Accuracy + 0.060 % of calibrated range (minimum) for calibrated

3. Stability

4 Turn down

range greater than 400 mmwc.

+0.065% of calibrated range (minimum) for calibrated
range greater than 250 kg/cm2.

+ 0.10 % of calibrated range (minimum) for calibrated
range less than 400 mmwc.

0.25 % of calibrated range for 10 years for calibrated
range greater than equal to 400 mmwc on standard
conditions of manufacturer.

0.2 % of calibrated range for 1 years for calibrated range
less than 400 mmwc on standard conditions of
manufacturer.

0.15% of calibrated range for 5 years for DPT with static
pressure greater than 250 kg/cm2.

50:1 for greater than or equal to span of 400mmwcl.
20:1 for span below 400mmwcl.

10:1 for span greater than 250 kg/cm2

(Above mentioned (2,3,4) parameters/features of offered models shall be strictly
as defined in standard published catalogue of the manufacturer only).

5 Housing Weather proof as per IP-67, metallic housing with durable
corrosion resistant coating

6. Electrical connection %" NPT(F) FOUNDATION Fieldbus/PROFIBUS PA
compatible

7. Process connection 72" NPT (F)

8. Operating Ambient 85 deg C without display.

temperature 70 deg C with display.
Overpressure 150% of max operating pressure

9 Accessories -Diaphragm seal, pulsation dampeners, syphon etc. as
required by service and operating condition.
-2 valve manifold for absolute & gauge pressure
transmitters, -3-valve for DP and 5 valve manifold for
level/flow applications.
-The valve manifold shall be non-integral type.
-For hazardous area, enclosure as described in NEC
article 5.

LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS PART-B
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-B SUB-SECTION-lII-C2 | ~E60F 8
PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 MSEASUR'NGS
INSTRUMENT
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10. Mounting 2 inch pipe mounting with Enclosure/Rack/Canopy.

1. Diagnostics & Self-Indicating feature and digital display on transmitter
display

Notes

- For primary air/ secondary air/flue gas/ furnace pressure applications, DP type
transmitters shall be provided for pressure measurement below 2000 mmwc.

- LVDT type is not acceptable.

- Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable for
cleaning. The entire volume above the diaphragm shall be completely filled with an
inert liquid suitable for the application.

16.02.00 Temperature Transmitter
16.02.01 Single Input /Dual Input Temperature transmitter
Temperature transmitter shall be provided which shall be fully compatible with
thermocouples and RTDs being provided by the contractor. Temperature compensation
for thermocouples shall be performed in the temperature transmitter itself. Transmitters
shall be capable of withstanding ambient temperature up to 85 deg C.
Following specifications are applicable for dual input/single input temperature
transmitter.
S No. Features Essential/Minimum Requirements
1. Output FOUNDATION fieldbus /PROFIBUS PA
2. Input Same transmitter shall be capable to handle Pt-100 RTD,
Thermocouples —K, R & ,S types
3. Housing Weather proof as per IP-67, metallic housing with durable
corrosion resistant coating
4. Electrical %" NPT(F) FOUNDATION Fieldbus/PROFIBUS PA
connection compatible
5. Diagnostics & Self-Indicating feature and digital display on transmitter
display
6. Operating 85 deg C without display.
Ambient I
7 th display.
temperature 0deg Cwi Ispiay
LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS PART-B
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-B SUB-SECTION-lIl-C2 | -k 70F 8
PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 MSEASUR'NGS
INSTRUMENT
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7. Mounting 2 inch pipe mounting with Canopy.
8. Accessories As required by service and operating condition.
9. Composite (Refer note 2)
Accuracy
RTD =<0.25% of 0-250 deg C span
T/C-K type =<0.2% of 0-600 deg C span
CJC accuracy (for thermocouples) shall be =<1 deg C
Notes:

1. In case of failure (open or burn-out) of RTD/thermocouple, transmitter shall provide
low temperature output.

2. Dual input temperature transmitter shall have bump less changeover facility to
second sensor in case first sensor fails. This changeover is to be alarmed.

3. Composite accuracy is to be calculated as summation of all applicable accuracies
of temperature transmitter for converting sensor input to output (e.g., basic
accuracy, digital accuracy, etc.) and temperature effect on these accuracies at
ambient temperature of 50 deg C, based on the figure/ formula given in the
standard product catalogue for span as specified above for various types of
temperature elements specified. All such accuracy/ temperature effect figures in
catalogue shall be first converted to deg C, and then percentage of this converted
accuracy in specified span shall be calculated to compare with the specified
composite accuracy figures. All temperature transmitters shall be interchangeable
(i.e. can be used for either RTD or thermocouple) and composite accuracy shall be
met for each type of input as specified above.

3. Above mentioned parameters/features of offered models shall be strictly as defined
in standard published catalogue of the manufacturer only.

4. Dual input temperature transmitters can also be accepted in place of single input

LOT-1A PROJECTS,
FLUE GAS DESULPHURISATION (FGD) SYSTEM
PACKAGE

TECHNICAL SPECIFICATIONS
SECTION - VI, PART-B
BID DOC. NO.: CS-0011-109(1A)-2

PART-B
SUB-SECTION-III-C2
MEASURING
INSTRUMENTS

PAGE 8 OF 8
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3.02.00 Resistance Temperature Detector ( RTD )

Sr. Features Essential/Minimum Requirements

No.

1 Type of RTD. Four wire, Pt-100 (100 Ohms resistance at zero
degree Centigrade).
2 No. of element Duplex
3 Housing/Head IP-65/Diecast Aluminium. Head of TE to be
provided with sufficient space and arrangement
to mount head mounted temperature transmitter
(as applicable). Plug in connectors are to be
provided for external signal cable connection.
TE terminal head shall be spring loaded for
positive contacts with the thermo well
4 Insulation and sheathing Mineral (magnesium oxide) insulation and
of RTD S$S316 sheath,
5 Calibration and accuracy As per As per IEC-751/ DIN-43760 Class-A for
RTD

6 Accessories Thermo well and associated fittings

7 Standard IEC-751/ DIN-43760 for RTD and ASME PTC-
19.3 for Thermo-well.

NOTES :

1) The specifications for RTDs of winding/ bearings of motor/pump, can be as per
their manufacturer standards. The manufacturer shall submit the adequate
supporting documents for establishing their standard practice. However the
type of RTD shall be Pt100.

2) The specifications of temp elements for air conditioning & ventilation system /
process can be as per system manufacturer's standards. The manufacturer
shall submit the adequate supporting documents for establishing their standard
practice.

3.03.00 Metal Temperature Thermocouples

Measuring Medium Metal Temperature

Material of Thermocouple. Chromel Alumel Type K

Type of Thermocouple Duplex with ungrounded separate hot junctions

Insulation Mineral Insulation (Magnesium Oxide).

LOT-IA PROJECTS

SYSTEM PACKAGE

FLUE GAS DESULPHURISATION (FGD)

TECHNICAL SPECIFICATION SUB-SECTION-III-C2
SECTION-VI, PART-B MEASURING PAGE 9 OF 34
BID DOCUMENT NO.: CS-0011-109(1)-2 INSTRUMENTS
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Cold end sealing

Minimum bending radius
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Thermocouple wire gauge 16 AWG
Protective sheath SS 321
Protective sheath dia 8 mm OD

Length of T/C On as required basis considering location of measuremerjt
point and the JB/TTJB location.

Notes :

1) The specification for thermocouples of bearings metal temp measurements

can be as per their manufacturer standards. The manufacturer shall submit the
adequate supporting documents for establishing their standard practice.
However type of thermocouples shall be K-type.

3.04.00 Thermo well (for all process temp. elements)

(@) Shall be one piece solid bored type of 316 SS of step-less tapered design. (As per
ASME PTC 19.3, 1974)

(b) For Mill classifier outlet long life solid sintered tungsten carbide material of high
abrasion resistance shall be provided.

(c) For Air & Flue gas 316 SS protecting tube with welded cap. (However contractor
shall provide better material for Flue gas service if required based on the specified
boiler design parameters).

(d) For furnace zone, impervious ceramic protecting tube of suitable material along
with Incoloy supporting tubes and adjustable flanges.

As per IEC-584/ ANSI-MC-96.1 (special limits of error) for T/C

1/2" BSP SS sliding end connector, weld pad, clamps of heat
resistant steel SS310. Adjustable gland fitting for connection af
the junction box end as per manufacturer's standard.

SS pot seal with colour coded PTFE Insulated flexible tails.
Sealing compound- Epoxy resin. Length of PTFE insulated
flying leads shall be minimum 750 mm.

30 mm

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-III-C2
FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B MEASURING PAGE 10 OF 34
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1)-2 INSTRUMENTS
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4.00.00 SPECIFICATIONS FOR PR. GAUGE, D.P. GAUGE, TEMP. GAUGE AND LEVEL
GAUGE.
Sl. | FEATURES ESSENTIAL/MINIMUM REQUIREMENTS
No
Pr. Gauge/ DP | Temperature Level Gauge
Gauge/ Draught | Gauge
gauges
1 Sensing Bourdon for high | Inert gas | Tempered * toughened
Element pressure, actuated/ Liquid | Borosilicate gauge glass
Diaphragm/ filled other than | steel armoured reflex or
Bellow for low pr. mercury transparent type.
2 Material of | SS 316 5SS 316
sensing
element
3 Material of | SS 304 SS 304
movement
4 Body material | Die-cast Die-cast Forged carbon steel/304
aluminium aluminium SS
5 Dial size 150mm 150 mm Tubular covering entire
range
6 End 1/2 inch NPT (M) 1/2 inch or 3/4 | Process connection as
connection inch NPT (M). per ASME PTC and
drain/vent 15 NB

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD)

SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-B

BID DOCUMENT NO.: CS-0011-109(1)-2

SUB-SECTION-III-C2
MEASURING
INSTRUMENTS
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T Accuracy +1% of span * 1% of span 2%
8 Scale Linear, 270° arc | Linear, 270° arc | Linear vertical
graduated in | graduated in °C
metric units
Shall cover 125% | Shall cover 125% | Shall cover max.
9 Range 2 : .
: of max. operating | of max. operating | Operating level.
selection
press temp
125% of FSD 125% of FSD -
10 | Over range
1" Housing Weather and dust | Weather and dust | C5/304 SS leak proof
proof as per IP-55 | proof as per IP-55
12 | Zero/span Provided Provided --
adjustment
13 | Identification Engraved with service legend or laminated phenolic name plate
14 Accessories Blow out disc, | SS Thermowell Gasket for all KEL-F shield
siphon, for transparent type vent
snubber, and drain valves of
pulsation Steel/SS as per CS/Alloy
dampener, process Requirement.
chemical seal (if
required by
process) gauge
isolation valve
Notes:-
*Bicolour type level gauges will be provided for applications involving steam and water
except for condensate and feed water services.
Length of gauge glass shall not be more than 1400 mm. If the vessel is higher, multiple
gauge glasses with 50 mm overlapping shall be provided.
Where the process fluids are corrosive, viscous, solid bearing or slurry type, diaphragm
seals shall be provided. Parts below the diaphragm shall be removable for cleaning. The
entire volume above the diaphragm shall be completely filled with an inert liquid suitable for
the application.
LOTHA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-II-C2
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5.00.00 PROCESS ACTUATED SWITCHES
FEATURES ESSENTIAL / MINIMUM REQUIREMENTS
Pressure/ Draft | Temperature | Level switches
Switches/ DP | switches
Switches
Sensing Piston actuated for | Vapor Capacitance types, float type,
Element high pressure and | pressure conductivity type, RF type,
diaphragm or | sensing, Ultrasonic type as per suitability to
bellows for low pr./ | liquid filled | the application. .
vacuum bellow type
with SS bulb
and capillary
(5 m
minimum, to
suit
application)
Material 316 SS Bulb 316 SS/ | 316 SS
capillary 304
SS
End Y inch NPT (F) ¥ inch NPT | Manufacturer standard
connection (F)
Over range/ | 150% of maximum | - 150% of maximum operating pr.
proof pressure | operating pr.
Repeatability +/- 0.5% of full range
No. of contacts | 2 No.+2NC. SPDT snap action dry contact
Rating of | 60V DC, 6 VA (or more if required by DDCMIS)
contacts
Elect. Plug in socket.
Connection
Set point | Provided over full range.
adjustment
Dead band | Adjustable/ fixed as per requirement of application.
adjustment
Enclosure Weather and dust proof as per IP-55, metallic housing.
Accessories Siphon, snubber, | Thermo well of | All mounting accessories
chemical seal, | 316 SS and
pulsation packing glands
dampeners as
required by process
Mounting Suitable for | Suitable for rack | -
enclosure/ rack | mounting or
mounting or direct | direct mounting
mounting
LOTHA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-II-C2
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Power Supply | As per Contractor's Standard practice.

(wherever
required)

Notes :-

an inert liquid suitable for the application.

seals or very low pressure/DP range.

1) Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable
for cleaning. The entire volume above the diaphragm shall be completely filled with

2) Pressure/ Diff pressure switches for very low press/ DP measurements can have
sensor material other than SS316 in case of any technical limitation and the offered
product is standard product of the manufacture for very low pressure applications.

3) Repeatability can be upto +/-1% of full range in case of switches with diaphragm
4) The specifications of switches for air conditioning & ventilation system / process can

be as per system manufacturer's standards. The manufacturer shall submit the
adequate supporting documents for establishing their standard practice.

6.00.00 SOLENOID VALVES
Solenoid valves shall fulfill the following requirements: -
a) Type 2/3/4 way SS 316/ forged brass (depending on the application subject to
Employer's approval during detailed engg.)
b) Power supply 24V DC.
c) Plug in connector connection.
d) Insulation : Class “H”
7.00.00 Limit switches
e) Limit switches shall be silver plated with high conductivity and non-corrosive type.
Contact rating shall be sufficient to meet the requirement of Fire alarm Control
System subject to a minimum of 60V, 6VVA rating. Protection class shall be IP-55.
|
LOT-A PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-II-C2
FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B MEASURING PAGE 15 OF 34
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109{1)-2 INSTRUMENTS
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HUMIDITY SENSOR
Sensor :

Accuracy
Range
Output

Time constant

provided.

Capacitance type
+-3% R.H
0-100% R.H
4-20 ma

2 mins.

Output from the sensor is to be connected to respective control system. Contractor can also provide combined
instrument for measurement of humidity and temperature subject to Employer’s approval during detailed
engineering. In all such cases, 4-20 ma outputs, each for temperature and humidity measurements are to be

TEMPERATURE / HUMIDITY INDICATOR
Sensor > RTD for{ Pt 100 ) for temparatura

. Capacitance Type for Humidity (specs for humidity and temperature shall
ba as mentioned abova)

Display - Combined enclosure with two three digit seven ssgmants LED display
with decimal point afier two digits. LED height shall be 4 inchas, clearly
legible from a distance of at least 10 meters.

Range : 0-60 Deg C for temperature.
: 0-85.0 % for Relative Humidity .
Accuracy : Battar than + 0.5 % for Temperature
. Batter than +/_2.5 % for Relative Humidity
Mounting : Table Top' wall mounting.
Power D240V AC, 50 Hz
supply
COutput . 4-20 mA signal each for tamparatura.

One Set of output signal is to be connected to respective control system. Apart from displaying the
temperature/humidity values on indicator.
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1.00.00 GENERAL:

1.01.00 Actuators shall be designed for valve operation to ensure proper function in accordance with
specifications given below and complying to EN15714-2 or equivalent. All standards,
specifications and codes of practice referred to herein shall be the latest editions including all
applicable official amendments and revisions.

1.02.00 This sub-section of specification is applicable for following types of electric actuators:

1.02.01 Modulating duty electric actuators:

These shall be provided as per standard practice of OEM of equipment, meeting other
requirements of specifications. For specifications of Blade pitch actuators, refer clause no.
5.00.00 of this chapter.

1.02.02 Electric actuators for valves/ dampers/ gates (other than covered in 1.02.01):

These actuators shall be Non-Intrusive type electric actuators. The interface of these actuators
with DDCMIS shall be of two types viz. with Hardwired interface and with Fieldbus interface.
The common requirements of both these type of actuators are specified at clause 2.00.00,
specific requirements of Non-Intrusive hardwired actuators are specified at clause 3.00.00 and
specific requirements of Non-Intrusive fieldbus actuators are specified at clause 4.00.00. The
applications where these two types of actuators are to be provided is specified in Part-A of
Technical Specifications.

2.00.00 COMMON REQUIREMENTS FOR NON INTRUSIVE ELECTRIC ACTUATORS

2.01.00 TYPE:

2.01.01 The actuators shall have integral starters with built in SPP (Single Phasing Preventer). 415V,
3 phase 3 wire power supply shall be given to the actuator from switch board as applicable
through a switch fuse unit. Control voltage of the motor starter shall be 110 V AC / 24 V DC,
derived suitably from 415V power supply.

2.01.02 The actuators shall be Non- Intrusive electric actuator. All actuator settings including torque,
limit shall be possible without opening the actuator cover and LCD indication shall be available
integral to actuator body.

2.02.00 RATING:

(a) Supply Voltage & frequency: 415V +/- 10%, 3 Phase, 3 Wire & 50HZ +/-5%.
(b)  Sizing:
Open/Close at rated speed against designed differential pressure at 90% of rated
voltage.
For ON/OFF type: Three successive open-close operations or 15 minutes, whichever
is higher.
For inching type: 150 starts per hour or required cycles, whichever is higher.
2.03.00 CONSTRUCTION:
(a) Enclosure:
Totally enclosed weatherproof, minimum |P-68 degree of protection.
(b)  Manual Wheel:
Shall disengage automatically during motor operation.
LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-8 PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B ELECTRIC ACTUATORS 10F 4
SYSTEM PACKAGE BID DOC. NO.: CS-0011-109(1A)-2
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2.04.00 MOTOR:
(@) Type:
Squirrel cage induction motor suitable for Direct On Line ( DOL )starting.
(b) Enclosure:
Totally enclosed, self-ventilated.
(c) Insulation
Class F. Temperature rise 70 Deg C. over 50 Deg C ambient.
Bearings:
() g
Double shielded, grease lubricated antifriction.
(e) Earth Terminals:
Two
(f)  Protection:
Single Phasing Protection, Over heating protection through Thermostat (as
applicable) and wrong phase sequence protection shall be provided over and above
other protection features standard to bidder's design. Suitable means shall be
provided to diagnose the type of fault locally.
2.05.00 POSITION/TORQUE TRANSMITTER:
The Position/ Limit measurement shall be done using absolute encoders which will give
information of position/ limit in both the directions. Electronic measurement of torque shall be
provided.
2.06.00 LOCAL OPERATION:
It shall be possible to operate the actuator locally also. Lockable local/remote selection shall
be provided on the actuator.
2.07.00 LCD DISPLAY:
A local LCD display shall be provided to give information regarding actuator alarms, status
and valve position indications as a minimum in local.
2.08.00 WIRING:
Suitable voltage grade copper wire.
2.09.00 TERMINAL BLOCK:
For power cables, the grade of TBs shall be minimum 650V.
2.10.00 ACCESSORIES:
All required accessories (if applicable) for calibration / settings/ configuration of various
parameters of actuator shall be provided. For quantities, please refer Part A of technical
specifications.
LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-8 PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B ELECTRIC ACTUATORS 20F 4
SYSTEM PACKAGE BID DOC. NO.: CS-0011-109(1A)-2
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2.11.00

3.00.00
3.01.00

3.02.00

4.00.00
4.01.00

SIL CERTIFICATION:
All actuators shall be certified for SIL 2 or better.

SPECIFIC REQUREMENTS FOR NON INTRUSIVE HARDWIRED ACTUATORS
INTERFACES:

For ON-OFF and INCHING type actuators interface with the control system shall be through
hardwired signal only.

(a) Open/Close command, open/ close status and disturbance monitoring signal (common
contact for Overload, Thermostat, control supply failure, L/R selector switch at local &
other protections operated) shall be provided hardwired.

(b)  The actuator shall be able to accept open/close command at 24V DC with max. 2.5VA
load from control system. Accordingly suitable isolated interface in the actuator shall
be provided.

(c) Open/close command termination logic shall be suitably built inside actuator.

(d)  For typical wiring diagram Refer Tender Drawing No. 0000-999-POI-A-063 (Except
plug & socket connector, if not applicable)

TERMINAL BOX:

Suitable terminals/ connectors, integral to actuator, for terminating instrumentation & power
cables shall be provided. Necessary glands for power cables and instrumentation cables shall
be provided.

SPECIFIC REQUIREMENTS FOR NON INTRUSIVE FIELDBUS ACTUATORS
INTERFACES:

For ON-OFF and INCHING type actuators interface with the control system shall be through
fieldbus network.

(a)

Open/ close commands, open/ close feedback status, disturbance signal etc. shall be
available to the Control System through the fieldbus network along with diagnostics.
The detailed diagnostics including the actuator operating data shall be available to the
DDCMIS through the fieldbus network.

(b)  All actuators shall be Foundation Fieldbus/ Profibus compatible. However the exact
protocol shall be based on finalized protocol of DDCMIS. If Profibus DP protocol is
envisaged then actuator shall have two (redundant) Profibus DP ports for connecting
the redundant Profibus DP cables. That is if one profibus cable is cut or not working/
not available, then complete actuator functionality shall be available through the
second redundant cable without any manual intervention.

(c)  Open/close command termination logic shall be suitably built inside actuator.

LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-8
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B ELECTRIC ACTUATORS
SYSTEM PACKAGE BID DOC. NO.: CS-0011-109(1A)-2
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4.02.00

TERMINAL BOX:

Suitable terminals/ connectors, integral to actuator, for terminating fieldbus cables and power
cables shall be provided. Necessary glands for power cables and armored fieldbus cables

shall be provided.
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Electrical Annexure-2
Variable Frequency Drive (VFD)

1.00.00 GENERAL
The Design, manufacture, erection, testing and performance of items and services
provided under this specification shall comply with the latest edition including all
applicable official amendments and revisions as on date of award of the following
standards. In case of conflict between this specification and code (IS Code, standards,
etc.) referred herein, the former shall prevail. All work shall be carried out as per the
following codes and standards.

2.00.00 CODES AND STANDARDS

disconnectors and earthing switches
62271-102

HT breaker IEC:60056

DC reactor IEC 60289

Transformers 1S:2026, IEC: 60076
IEC 61378

Bushing IS: 2099, IEC 60137

Adjustable Speed Electrical Power Drive Systems IEC 61800

Semiconductor converters—General requirements IEC 60146

IEEE Recommended practices and requirements

for harmonic control in electrical power systems IEEE 519

Degrees of protection provided by enclosures (IP Code) IEC 60529

Electrostatic immunity test IEC1000-4-2

Fast transient immunity test IEC1000-4-4

Surge immunity test IEC1000-4-5

High-voltage switchgear and controlgear; Pt.102: Alternating current

IEC

IS/IEC: 62271-200

High-voltage switchgear and controlgear; Pt.200: AC metal-enclosed switchgear
and controlgear for rated voltages above 1 kV and up to and including 52 KV

AC electricity meters IS: 722

Metal oxide surge arrestor without gap for AC system |EC: 60099-4
Terminal blocks for copper conductors IEC: 60947-7-1
Dry transformer IS: 11171

Motor

IEC 60034-18-41 &42,
IEC60034 / NEMA 30
& 31,

Contactor/Switches/Fuses etc.

IEC:60947, 1S: 13947

Harmonics & EM compatibility

IEEE:519/IEC: 61000

VFD

IEC:60034/ IEC: 61800

Equipment complying with other internationally accepted

standards will also be

considered if they ensure performance and constructional features equivalent or
superior to standards listed above. In such a case, the Bidder shall clearly indicate
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3.03.00

4.00.00

5.00.00

5.01.00

3.00.00
3.01.00

3.02.00

GEN

the standard(s) adopted, furnish a copy in English of the latest revision amendments
and revision in force as on date of opening of bid and shall clearly bring out the salient
features for comparison.

OPERATING CONDITIONS

For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
Centigrade and also relative humidity of 95% at 40 deg. Celsius shall be considered.

All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% &
-5%, and 10% combined variation of voltage and frequency unless specifically brought
out in the specification.

The auxiliary AC voltage supply arrangement shall have 11/6.6/3.3kV and 415V
systems (as applicable). It shall be designed to limit voltage variations as given below
under worst operating condition:

1. 11kV/ 3.3 kV/ 6.6 KV D +-6%
2. 415V 1 +/-10%

Note: The Voltage level mentioned above is the Nominal Voltage available at the input
of the VFD System from the MCC/ Switchgear/transformer, based on the system
requirement/Availability.

The voltage level for the VFD output to be fed to motor shall be as follows:-

1. Upto 400 kW : 415V/690V, Low Voltage, Three Phase
AC

2. Above 400kW and upto 700 KW : 690V, Low Voltage, Three Phase AC

3. Above 700KW : Medium Voltage

From here onwards in the specifications all the VFD Systems consisting of either 415
V or 690 V may be termed as LV VFD while the higher rated VFD System shall be
termed as MV VFD. If nothing is mentioned than the Clause is applicable for both the
LV and the MV VFD until deliberated otherwise.

SYSTEM DESCRIPTION

Type of drive 3-Phase Diode / Thyristor / Multi Stage IGBT / IGCT /

SGCT/ IEGT
Type of Cooling of VFD  Naturally air cooled/forced air cooled/Liquid cooled

Converter Type Full wave diode rectifier/active front end type

Inverter Type Thyristor/IGBT/IGCT/SGCT/IEGT

ERAL REQUIREMENTS

Medium Voltage VFD: The Variable frequency drive (VFD) system shall be of a
modern proven design for similar applications in power plants/industry. The system
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5.02.00

5.03.00

5.04.00

5.05.00

6.00.00

6.01.00

6.02.00

6.03.00

6.04.00

shall be either Current Source Inverter (CSl) or Voltage Source Inverter (VSI) type
with minimum eighteen (18) pulse design.

415V/690 V LV VFD: The Variable frequency drive (VFD) system shall be of a modern
proven design for similar applications in power plants/industry. The system shall be
either Current Source Inverter (CSI) or Voltage Source Inverter (VSI) type with
minimum Twelve (12) pulse design. For drives less than 100 KW Six (6) pulse can be
offered meeting all other requirements.

The system shall be fully digital, PLC/Microprocessor based, energy efficient, and
shall provide very high reliability, high power factor, low harmonic distortion and low
vibration and wear and noise. It shall be easy to install in minimum time and expense
and no special tools shall be required for routine maintenance.

The offered equipment shall be with state of art technology and proven field track
record. No prototype equipment shall be offered.

The VFD manufacturer shall ensure the proper coordination of their VFD with the
Driven Motor and the supply system. All the Motors which are to be driven by VFDs
will be of Inverter duty type. Also these motors shall comply the requirements
stipulated in IEC: 60034-18-41 and IEC: 60034-18-42 as applicable. The VFD
operation shall have no inherent detrimental impact on the Motors/ cables & supply
system.

TECHNICAL AND OPERATIONAL REQUIREMENTS

The system shall be designed to deliver the motor input current and torque for the
complete speed torque characteristics of the driven equipment, with worst input supply
voltage and frequency variation. The system shall be suitable for the load
characteristics and the operational duty of the driven equipment.

The overload capacity of the controller shall be 150% of the rated current of the motor
for one minute for constant torque applications and 110% of rated current for one
minute for variable torque applications at rated voltage. If the motor load exceeds the
limit, the drive shall automatically reduce the frequency and voltage to the motor to
guard against overload.

The drive system shall be designed to operate in one or more of the following
operating modes as to suit characteristics of the driven equipment or specified by the
load:

a. Variable torque changing as a function of speed.

b. Constant torque over a specific speed range.

c. Constant power over a specific speed range.

d. Any other as specified in data-sheet

VFDs shall comply with the latest edition of IEEE 519 & IEC 61000 for both individual
as well as total harmonic voltage and current distortion limits. The Voltage and Current

limits shall be applicable at the Point of Common Coupling (PCC), which shall be the
MCC/ Switchgear/ from which the VFD system is fed.
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6.05.00

6.06.00

6.07.00

6.08.00

6.09.00

6.10.00

6.11.00

6.12.00

6.13.00

6.14.00

6.15.00

6.16.00

7.00.00

7.01.00

The above compliance shall be verified by the field measurements of harmonics at the
PCC with and without VFDs operation.

VFD shall be capable of withstanding the thermal and dynamic stresses and the
transient mechanical torque, resulting from short circuit. Any damage resulting from
such a short circuit or internal fault shall be limited to the component concerned.

The system shall be suitable to maintain speed variation within range 10-110% or as
per the requirement of driven equipment with speed set accuracy of +1% of rated
maximum speed and steady state regulation of +0.5% of rated speed as per system
requirement.

The VFD System shall maintain a power factor of 0.95 (minimum) (for LV VFD system)
and 0.9 (minimum) (for MV VFD system) in the entire operating range.

Maximum allowable audible noise from the VFD system will be 85 dB (A) at a distance
of one meter under rated loaded with all cooling fan operating conditions.

All the circuit components shall be suitably protected against over voltages, surges,
lightning etc.

The panels shall be designed to provide easy access to hardware, to facilitate
replacement of cards in case of any failure.

All the VFDs for particular application shall be of same design so as to ensure 100 %
interchangeability of components.

For each programmed warning and fault protection function, the VFD shall display a
message in complete English words or Standard English abbreviations. At least 30
time tagged fault messages shall be stored in the drive’s fault history.

The VFD cubicles shall be placed in air conditioned environment. However if VFDs of
less than 100 kW are designed to operate in non-air condition environment the same
shall also be acceptable.

The 3-Phase Thyristor/IGCT/SGCT/ multistage IGBT/IEGT based VFD system shall
have minimum number of components to ensure very high reliability. The input side
converter shall have 3-Phase Diode/Thyristor bridge configuration modular type and
inverter shall be of 3-Phase Thyristor/IGCT/SGCT/multi stage IGBT/IEGT type, using
Pulse Width Modulation or better technique for generating near sine wave output to
motor.

Fiber optic cable connection shall be provided preferably to ensure high network
reliability.

VFD COMPATIBILITY WITH THE MOTOR

MV VFD output current waveform, as measured at the motor, shall be inherently
sinusoidal at nominal loads, with a total harmonic current and voltage distortion within
acceptable/standard limits. VFD with transformers on output side are not acceptable.
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7.02.00

7.03.00

8.00.00

8.01.00

8.02.00

9.00.00

9.01.00

10.00.00

10.01.00

10.02.00

11.00.00

11.01.00

11.02.00

11.03.00

The system design shall not have any inherent output harmonic resonance in the
operating speed range.

VFD shall provide stable operation of motor from high-voltage dv/dt stress, regardless
of cable length to motor. The vendor shall clearly state the limitations in the motor
cable distance in his proposal. However, due to system requirements & constraints if
the cable length becomes critical, filters/ chokes etc. shall be provided by the VFD
manufacturers as an integral part of the VFD to mitigate the reflected wave effect of
harmonics.

BYPASS ARRANGEMENT TO BE PROVIED BY BIDDER IF REQUIRED DURING DETAIL
ENGINEERING

The VFD System shall have an optional feature to run the motor under bypass
arrangement for operation of Motor with VFD bypassed. During starting (under rated
conditions) the motor will be switched on in VFD Mode to limit the starting current and
after gaining speed, the load would be switched over to bypass mode.

Comprehensive motor protection scheme for protection and control for operation VFD
during bypass mode shall be finalized during detailed engineering.

STANDBY VFD ARRANGEMENT (OPTIONAL, IF SPECIFIED)

A Common standby arrangement with auto/manual switchover shall be provided in
case of failure of any VFD in a group of drives. Complete protection, interlocks &
control required shall be provided in the changeover module.

EFFICIENCY

Efficiency (Drive only) shall be minimum 98% for both MV VFD and LV VFD. Overall
efficiency shall be minimum 96.5% for LV VFD and minimum 94 % for MV VFD at
rated load and speed. Overall Efficiency evaluation shall include input transformer,
harmonic filters and power factor correction (if applicable), VFD converters, cooling
fans and output filter, as applicable in the system. Auxiliary controls, such as internal
VFD control boards, cooling fans/pumps.

In absence of valid test report, a factory test shall be performed at the VFD
manufacturer’s facility verifying the efficiencies. Manufactures who are supplying Drive
and transformer from different locations, efficiency test will be conducted separately
for Drive and transformer.

COOLING SYSTEM

The VFD shall be designed to operate indoor under temperature range of 0 deg C to
50 deg C and relative humidity of 95 %( at 40 deg C).

VFD manufacturer to primarily offer Air cooled Design. However in case of large
ratings, liquid cooled drives may be accepted subject to employer’s approval. In case
of liquid cooled system, there shall be no necessity of continuous water supply system
(Closed Loop System).

In case of Air cooled design, the VFD Cooling system shall be such that it puts
minimum heat load inside the room and preferably throw the hot air outside the room
with ventilation ducts. The Cooling system shall be designed in such a way that the
Air Conditioning & Ventilation Air requirements are kept to minimum. The VFD
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11.04.00

12.00.00

12.01.00

12.02.00
12.03.00

12.04.00

12.05.00

12.06.00

12.07.00

12.08.00

13.00.00
13.01.00

13.02.00

13.03.00

13.04.00

13.05.00

Manufacturer shall furnish the data regarding heat load, air flow requirements during
the detailed engineering.

Air cooled VFDs shall be provided with cooling fans mounted integral to the VFD/
enclosure. The VFD shall include air-flow pressure switches and temperature
detectors to monitor proper operation of the air cooling system. If the fan fails, the
system must generate the alarm/trip for the fan failure.

TRANSFORMER:

Type: Outdoor Mineral oil filed ONAN type or Indoor natural air-cooled Dry type,
Three phase unit, rectifier/converter duty type transformer.

All other components, technical parameters shall be as per applicable IEC/IS.

Enclosure for Dry Type Transformer (as applicable)

Enclosure shall be of a tested quality sheet steel of minimum thickness 2 mm & shall
also accommodate cable terminations. The housing door shall be interlocked such
that it should be possible to open the door only when transformer is off. The enclosure
shall be provided with lifting lugs and other hardware for floor mounting.

Core Shall be High grade non-ageing cold rolled grain
oriented silicon steel
Laminations.

Winding conductor Shall be electrolytic grade copper.

Windings shall be of class F insulation.

Winding temperature Shall be Platinum resistance type temperature
Indicator (WTI) detector in each limb.
Thermistors Shall be embedded in each limb with alarm and  trip

contacts for remote annunciation.

Temperature rise: Winding temperature rise shall be as per applicable IEC.

POWER CONVERTER:

The static power converter shall consist of a line side converter for operation as a
rectifier and a load side power converter for operation as a fully controller inverter.
Power converter shall be fast switching, most efficient and low loss type.

The converter shall be coordinated with the transformers. The converter shall be able
to withstand a three phase short circuit current until interrupted by normal breaker
operation.

Adequate short circuit and over voltage protection shall be provided for the converter
and inverter system.

All power converter devices shall include protective devices, snubber networks and
dv/dt networks as required.

The current rating of the converter’s semi-conductor components shall not be less
than 120% of the nominal current flowing through the elements at full load of the VFD
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13.06.00

13.07.00

13.08.00

14.00.00
14.01.00

15.00.00
15.01.00

16.00.00

17.00.00
17.01.00

17.02.00

17.03.00

through the whole speed range. If the parallel connection of semiconductor is applied,
the above current rating shall not be less than 140% of the above values.

All power diodes shall be of silicon type with minimum VBO rating at 2.5 times the
rated operating voltage.

The power converter circuit shall be designed so that motor can be powered at its full
nameplate rating continuously without exceeding its rated temperature rise nor
reducing its service factor due to harmonic currents generated by the inverter
operation. The conversion devices and associated heat sinks shall be assembled such
that individual devices can be replaced without requiring the use of any special
precautions / tools.

The cooling system of the electronic components, if provided, shall be monitored and
necessary alarms shall be provided to prevent any consequential damage to the
power control devices.

OUTPUT FILTER (AS APPLICABLE):

Output/ dv/dt filter shall be provided, if required. It shall be an integral part of the VFD
system and included within the VFD enclosure. It shall inherently protect motor from
high voltage dv/dt stress.

DC LINK CAPACITOR (AS APPLICABLE):

Capacitor shall be of self-healing film or electrolytic type having high life time. The
capacitor shall be an integral part of VFD system. DC link Capacitors shall have
discharge resistors which shall be capable of reducing the residual charges to zero
just after the capacitor is disconnected from the supply source. The capacitor shall be
suitable for high ripple currents.

AC/DC Reactor (As applicable)

1) Type: Dry type, air cored, self cooled, indoor type. Suitable for withstanding
earth fault continuously.

2) Insulation: Thermal Class 155(F), temperature rise is limited to  thermal class
130 (B).

3) Noise level shall not exceed value specified in NEMA TR-1.

VFD PANEL REQUIREMENTS

Enclosure frames and load bearing members shall be fabricated using suitable mild
steel structural sections or pressed and shaped cold-rolled sheet steel of thickness
2.0 mm. Frames shall be enclosed in cold-rolled sheet steel of thickness 1.6 mm.
Doors and covers shall also be of cold rolled sheet steel of thickness 1.6 mm.
Stiffeners shall be provided wherever necessary. The gland plate thickness shall be
3.0 mm for hot / cold-rolled sheet steel and 4.0 mm for non-magnetic material. In case
dry type transformer is provided inside VFD panels, the enclosure and in its frame
thickness shall be same as indicated in this para.

The cable entry shall be from the bottom of the panel and a removable bolted un-
drilled gland plate.

All Panels shall be of dust-proof and vermin-proof construction and shall be provided
with a degree of protection of IP: 3X or better for MV VFD and IP: 4X or better for LV
VFD as per IS/IEC 60947
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17.04.00

17.05.00

17.06.00

18.00.00

19.00.00
19.01.00

20.00.00
20.01.00
20.02.00

20.03.00

20.04.00
20.05.00
20.06.00

21.00.00

21.01.00

22.00.00

Enclosures must be designed to avoid harmonic and inductive heating effects and to
shield any outside equipment from interference, enclosing and shielding the complete
to eliminate any radio frequency interference. The construction of the panel shall
provide effective protection against electromagnetic emissions.

Each panel shall be provided with illuminating lamp, space heater with switch fuse and
variable setting thermostat.

Proper ventilation using air filters and fans/pumps shall be provided in the
panels to ensure that maximum temperature inside the cubicle is within
permissible limits for reliable and continuous operation of the system.

PAINTING

Paint shade shall be as follows

a) VFD transformer : RAL 5012 (Blue), legend in black letter
reactor enclosure
b) Motors : RAL 5012 (Blue)
c) VFD Panels : Front and rear panels in Grey (RAL9002). End panel

sides in blue (RAL 5012)

HT SWITCHGEAR

The technical requirements of HT switchgear shall be as per chapter of HT switchgear
in Part-B of Technical specifications.

MOTORS

VFD shall be used to drive three (3) phase squirrel cage inverter duty Induction motor
with VPI insulation (Resin poor) suitable for VFD application. These motors shall be
provided with insulated bearing on at least one side.

Motors shall also meet the requirements mentioned in subsection for motors and
relevant IS/IEC.

Motor shall be suitable for operation with a solid state power supply consisting of an
adjustable frequency inverter for speed control & shall be suitable for the current
waveforms produced by the power supply including the harmonics generated by the
drive.

Motor insulation shall be designed to accept the applied voltage waveform, within the
Vpeak and dv/dt limits as per IEC-61800.

Drive manufacturer shall coordinate with the motor manufacturer for proper selection
of the motor for the given load application and the output characteristics of the drive.

Other requirements of motor shall be as stipulated in technical chapter of Motors in
Part-B of technical specifications.

LT & HT CABLES

Contractor’s scope shall also include LT and HT cables suitable for VFD system and
Motors.

CONTROL AND PERFORMANCE REQUIREMENTS
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22.01.00

22.02.00

22.03.00

22.04.00

22.05.00

22.06.00

23.00.00
23.01.00

The VFD to provide an automatic current limiting feature to control motor currents
during startup and provide a “soft start” torque profile for the motor load combination.
Current and torque limit adjustments shall be provided to limit the maximum VFD
output current and the maximum torque produced by the motor.

It shall be possible to vary the speed of the drive and control it in either Local or
Remote mode. Local / Remote selection shall be done from VFD panel unless
otherwise specified.

Provision shall be kept for exchange of information between different VFD control
system parameters thru PLC/DDCMIS.

Man machine interface for (MV) VFD shall have one flat TFT monitor with keyboard
(password protected) in the VFD room and a color laser printer for system alarm and
monitoring located in control room.

Parameter Monitoring: -Input and output voltage of Drive

- Input and output current of Drive

- Motor speed

- Input and output power frequency of Drive

- Torque

-lnput and Output power of Drive system (covering

transformer if applicable)

- Output kWhr of Drive

- Transformer (if applicable) temperature for alarm & trip.

- Ambient temperature

- Run/stop and local/remote status displayed
Drive shall be equipped with a front mounted operator console panel consisting of a
backlit alphanumeric display and a keypad with keys for parameterization and
adjusting parameter. Control panel shall be operable with password for changing the
protection setting, safety interlock etc.

Operator console/Main Control Card shall have facility / port to connect external
hardware such as Lap-Top etc. Console shall have facility for upload and download
of all parameter settings from one drive to another drive for start up and operation.

User-friendly licensed software for operation and fault diagnostic shall be loaded in
the drive system panel before commissioning.

PROTECTION FEATURES
The system offered shall incorporate adequate protection features as per IEC 61800-
4: 2002 Table-8, properly coordinated for the drive control and for motor including

following:

i) Converter transformer: short circuit, over current, earth fault & winding temperature
high protection.

ii) Incoming and outgoing line surge protection.
i) Under / over voltage protection

iv) Phase loss, phase reversal, overload, negative phase sequence, locked rotor
protection.
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23.02.00

24.00.00

24.01.00

25.00.00

25.01.00

25.02.00

26.00.00

26.01.00

v) Instantaneous Over current & Earth fault protection
vi) Converter/Inverter module failure indication.

vii) Over frequency/speed protection.

viii) Ventilation failure indication & alarm.

ix) Over temperature of VFD

x) Bearing temperature protection.

xi) System earth fault protection.

xii) Speed reference loss protection.

Under VFD Bypass Mode (if applicable) all the electrical protections related to the
Motor shall remain applicable.

CONTROL FEATURES

Following controls shall be provided as a part of the Operator Control Panel or through
separate switches on the front panel door.

i) Start / stop (in local/remote mode)

ii) Speed control (Raise / lower)

i) Acknowledge/Accept/ Test Push Button for annunciation
iv) Auto / Manual / Test Mode select

v) Emergency stop

vi) Trip-Remote Breaker

DIAGNOSTIC FEATURES

The VFD shall include a microprocessor/PLC based digital diagnostic system which
monitors its own control functions and displays faults and operating conditions.

Fault diagnostic shall be built into the system to supervise the operation and failure of
the system. The information regarding failure of any of the system including shut down
of the system shall be available. It shall be possible to retrieve the record of events
prior to tripping of the system or de-energization. Auxiliary supply to the system
components or to the electronics (firmware) for the diagnostics / display shall be taken
care of by the manufacturer for this purpose.

SERVICEABILITY / MAINTAINABILITY
Power Component Accessibility: All power components in the converter sections shall

be designed for rack-out accessibility for ease of maintenance and to minimize repair
downtime.
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26.02.00

27.00.00

27.01.00

28.00.00

28.01.00

28.02.00
28.02.01

28.02.02

28.02.03

28.02.04

Marking / Labeling: Sleeve type wire marker tags or other acceptable means of
permanent identification shall be applied to power and control wiring. Individual labels
shall be provided for all major components of the VFD system.

STORAGE AND PRESERVATION

The Contractor shall be responsible for the storage and preservation of all the
equipments to be supplied under the VFD System, till the time of successful
installation and commissioning. The equipment should be suitable for storage for long
periods before installation. Contractor should take adequate measures to ensure that
no damage happens to the VFD System due to storage and preservation.

TESTS
ROUTINE TESTS

All acceptance and routine tests as envisaged in QA section shall be carried out.
Charges for these shall be deemed to be included in the equipment price.

TYPE TESTS

The Contractor shall carry out the type tests as listed in this specification on the
equipment to be supplied under this contract. The bidder shall indicate the charges
for each of these type tests separately in the relevant schedule and the same shall be
considered for the evaluation of the bids. The type tests charges shall be paid only for
the test(s) actually conducted successfully under this contract and upon certification
by the employer’s engineer.

The type tests shall be carried out in presence of the employer’s representative, for
which minimum 15 days’ notice shall be given by the Contractor. The Contractor shall
obtain the employer’s approval for the type test procedure before conducting the type
test. The type test procedure shall clearly specify the test set-up, instruments to be
used, procedure, acceptance norms, recording of different parameters, interval of
recording, precautions to be taken etc. for the type test(s) to be carried out.

In case the Contractor has conducted such specified type test(s) within last ten years
as on the date of bid opening, he may submit during detailed engineering the type test
reports to the Employer for waival of conductance of such test(s). These reports
should be for the tests conducted on the equipment similar to those proposed to be
supplied under this contract and test(s) should have been either conducted at an
independent laboratory or should have been witnessed by a client. The Employer
reserves the right to waive conducting of any or all the specified type test(s) under this
contract. In case type tests are waived, the type test charges shall not be payable to
the Contractor.

Further the Contractor shall only submit the reports of the type tests as listed in "LIST
OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" and carried out
within last ten years from the date of bid opening. These reports should be for the test
conducted on the equipment similar to those proposed to be supplied under this
contract and the test(s) should have been either conducted at an independent
laboratory or should have been witnessed by a client. However if the Contractor is not
able to submit report of the type test(s) conducted within last ten years from the date
of bid opening, or in the case of type test report(s) are not found to be meeting the
specification requirements, the Contractor shall conduct all such tests under this
contract at no additional cost to the Employer either at third party lab or in presence
of client/Employers representative and submit the reports for approval.
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28.03.00

28.04.00

LIST OF TYPE TESTS TO BE CONDUCTED
The following type tests shall be conducted under this contract for MV VFD

i) Overall efficiency determination of VFD system including transformer/ Harmonic
filters etc at motor full load
ii) Temperature rise test
i) Noise level
iv) Harmonics of No load current.(Input/Output)
LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for VFD Panels’
1) VFD panels (For LV VFD)
i. Rated Current/ Output
ii. Temperature rise test
iii. Noise level test
iv. Power Loss Determination Test
v. Power factor measurement.
vi. Degree of Protection Test

vii. EMC Test

viii. The Fasttransient SWC tests as per ANSI/IEEE C37.901-2002/IEC 60255-
22-04-2008 / IEC 61800

2) VFD panels (For MV VFD)
i. Rated Current/ Output
ii.  Current Sharing
iii.  Voltage Division
iv.  Power Loss Determination Test
v.  Power factor measurement.
vi.  Degree of Protection Test

vii. The Fasttransient SWC tests as per ANSI/IEEE C37.901-2002/IEC 60255-
22-04-2008 / IEC 61800

3) AC/DC Reactor
i. Lightning impulse test(If applicable)
i Heat run test
iii. Short time current test(If applicable)
iv. Noise level test

4) Transformers (In case of non integrated type)
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As per requirements mentioned in subsection for Transformer chapter in
technical specifications.
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