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4x250 MW NABINAGAR TPP

GYPSUM DEWATERING SYSTEM
TECHNICAL SPECIFICATION

PROJECT SPECIFIC GENERAL
REQUIREMENTS

SPECIFICATION No: PE-TS-463-571-A101

SECTION : |

SUB-SECTION : C2A

REV. 00

SECTION: |

SUB-SECTION: C 2A

PAINTING SPECIFICATION
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6693/2020/PS-PEM=-MAX
_ o BHEL DOC NO. | PS: NN FGD: : G201
Bharat Heavy Electricals Limited
Boiler Auxiliaries Plant REVISION NO. | 01
Ranipet — 632 406
DATE 18.11.2019
/ NABINAGAR FGD PACKAGE \

.

NTPC DRG NO: 0270-109-PVM-H-001

PAINTING SCHEME for FGD SYSTEM, BOOSTER FAN& GATES& DAMPERS
NTPC CONTRACT NO: CS-0270-109(1A) -2/FC/19-20/18-19 dtd 10.07.2019

/

[ BHEL RANIPET Customer No(s).: G201-G204 }
Prepared By Reviewed & Approved By
%\W‘Q € N

Rajamanickam M
Dy.Manager/QA

K.C. Gandhi Parimalam

DGM/QA

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE REV. 01

DATE 18.11.2019
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6693/2001PS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100u than 2.0A E)
28 Slurry pumps & FW 701 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
accessories, Water pumps FW 702 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
(Referred from cl. 7.05.00 St3 (SSPC-SP3) DFT- 50u/ coat
of Section-VI, Part-B, Intermediate: One coat of Synthetic Shade: Light blue
Sub section-1-M5) Enamel intermediate coat to IS 50 RAL 5012
2932; DFT- 50u
Monorail for hoist & cranes | FW 710 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two

Clause 31.03.00 of

Sa 2%2 (Near

moisture curing zinc (ethyl) silicate

pack aliphatic isocyanate

art-B, Subsection- IV-D)

/

white metal)
with surface

primer coat (Min 80% metallic zinc
content in dry film, solid by volume

70

VI, Part-B, white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethan 240
Subsectio with surface content in dry film, solid by volume paint to IS 13213 setd by 70
profile 40-60um minimum 60% =2). Zinc dust volume mir55%=+2)
conforming to composition and properties shall be - 35/ coat
\ 1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
DFT- 70 7 RAL 9002
With gloss retention (SSPC
Intermediate: One coa paint spec no.36, ASTM
mponent polyamiege cured epoxy D4587, D2244, D523 of
W tent (containing 100 | level 2 after min. 1000 hrs
lame in 30% on pigment, exposure, gloss less than
solid by volumeain. 80%=2) 30 and colour change less
DFT- 100p than 2.0A E)
30 Handling Equipment- FW 713 /CIP}weﬁool Red Oxide Zinc Phosphate Prim 70 Synthetic Enamel to IS 60 130
Hoists& Man hole door FW 714 eaning to st3 I1S: 12744 (Two coats) \ 2932 Shade: Grey white
(Clause 20.03.00 of Part- FW (SSPC-SP3 Idler roller shall be applied with two AL 9002 (Two coats)
C Section VI) coats of 70 microns at shop \\
31 port FW 721 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coatw
Claus .03.00 of Sec.VI, Sa 2% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
cured acrylic polyurethane \ 240

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE
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6693/2001PS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
41 Gypsum belt filter and FW 738 | Blast cleaning to Primer: Two coats of Epoxy resin 100 | Finish: One coat of Epoxy
accessories Sa 2% based Epoxy Zinc phosphate primer based finish paint to IS 75
Structural items to IS 13238 14209; DFT- 75u
(Clause 1.04.00 of Part- A DFT- 50p/coat
Section VI) 300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint | 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25u
DFT- 100u Shade: Grey White,
RAL9002
42 Lime stone slurry storage FW 742 | Blast cleaning to | Primer: One coat of Two component 70 Finish: Two coats of two
tank, Auxiliary absorber FW 743 Sa 2% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
tank, Filtrate tank, FW 744 white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Wastage water tank, FW 745 with surface content in dry film, solid by volume paint to IS 13213 solid by 70
Hydro cyclone waste water | FW 747 profile 40-60um minimum 60% =+2). Zinc dust volume min.55%=2)
tank, Neutralization tank, FW 748 conforming to composition and properties shall be DFT- 35u/ coat
Process Water tank, Belt FW 785 1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
filter washing tank, FW 786 DFT- 70u RAL 9002
Primary hydro cyclone FW 800 With gloss retention (SSPC
feed tank, Clarified water FW 802 Intermediate: One coat of Two paint spec no.36, ASTM
tank component polyamide cured epoxy D4587, D2244, D523 of
Outside surfaces with MI1O content (containing 100 | level 2 after min. 1000 hrs
(Clause 31.03.00 of lamellar MIO Min 30% on pigment, exposure, gloss less than
Sec.VI, Part-B, solid by volume min. 80%=2) 30 and colour change less
Subsection- |V-D) DFT- 100|.l than 2.0A E)
43 ‘t’rnsres@:.e%stm;ge\ FW 742 | Blast cleaning to 60 NIL | —60
tank, Auxiliary absor 43 Sa 2% (Near Red Oxide Zinc Phosphate Primer to //
tank, Filtrate tank, FW 744 M I1S: 12744 (Two co |
Wastage water tank, FW 745 with surface >—<
Hydrocyclone waste water | FW 747 i =50pum (Liner is inside the tank, hen —_
W 748 primer is only envisaged; Protection - 
FW 749 till erection only) I
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?IZQFO PS-PEM-MAX PRIMER FINISH TOTAL
SURFACE DFT DFT | DFTIN

No SURFACE LOCATION PGMA PREPARATION PAINT (pm PAINT (pm (um
min.) min.) min.)

W FW 800 —
filter washing tank, —FW,802 | / /
Primary Hydrocyclone feed ——
tank, Clarified water tank, | —

Tank internal stru — |
I nside surfaces

44 Process water pipe FW 751 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
accessories, Cooling pipe FW 752 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
accessories St3 (SSPC-SP3) DFT- 50/ coat
(Referred from cl. 7.05.00 Intermediate: One coat of Shade: Grey white
of Section-VI, Part-B, Synthetic Enamel intermediate 50 RAL 9002
Sub section-I-M5) coat to IS 2932; DFT- 50u Identification Tag:
Sea Green Shade no:
217 as per IS5
45 Slurry pipe accessories FW 753 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
(Referred from cl. 7.05.00 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
of Section-VI, Part-B, St3 (SSPC-SP3) DFT- 50/ coat
Sub section-1-M5) Intermediate: One coat of Shade: Grey white
Synthetic Enamel intermediate 50 RAL 9002
coat to IS 2932; DFT- 50u Identification Tag: Sea
Green Shade no: 217 as
per IS5
46 Service Air pipe FW 754 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
accessories Cleaning to to IS: 12744 (Two coat) 2932 Shade: Grey white
(Referred from cl. 10.00 St3 (SSPC-SP3) RAL 9002 (Two coats)-
.00 of Section-VI, Part-B, 30u/ coat
Sub section-1-M3) Identification Tag: Sky Blue
Shade no: 101 as per IS 5
a7 Instrument air pipe FW 755 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
accessories Cleaning to to IS: 12744 (Two coat) 2932 Shade: Grey white
(Referred from cl. 10.00 St3 (SSPC-SP3) RAL 9002 (Two coats)-
.00 of Section-VI, Part-B, 30/ coat
Sub section-I-M3)

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE REV. 01 DATE 18.11.2019 Page 20 of 32 ]
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669\514gfu PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
Identification Tag: Sky Blue
Shade no: 101 as per IS 5
48 All valves FW 815 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
(Temp <95 deg C) to Cleaning to to IS: 12744 (Two coats) 2932 Shade: Grey white
(Clause 20.03.00 of Part- FW 851 St3 (SSPC-SP3) RAL 9002 (Two coats)-
C Section VI) 30/ coat
49 Structure for Pipe racks, FW 761 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Sub pipe racks FW 765 Sa 2% (Near component moisture curing zinc pack aliphatic isocyanate
Trestle for pipe racks, FW 768 white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Structures inside Gypsum FW 769 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
dewatering building & Ball Fw 787 profile 40-60um film, solid by volume minimum volume min.55%+2)
mill building conforming to 60% =+2). Zinc dust composition DFT- 35u/ coat
(Clause 31.03.00 of 1ISO 8501-1 and properties shall be as per Shade: Grey white,
Sec.Vl, Part-B, Type Il as per ASTM D520-00 RAL 9002
Subsection- IV-D) DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of
component polyamide cured 100 level 2 after min. 1000 hrs
epoxy with MIO content exposure, gloss less than
(containing lamellar MIO Min 30% 30 and colour change less
on pigment, solid by volume min. than 2.0A E)
80%=+2)
DFT- 100u
50 Supports for cable trays, FW 779 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 40 100
Air receivers, FW 798 Cleaning to to IS: 12744 (Two coats) 2932 Shade: Grey white
commissioning& FW 988 St3 (SSPC-SP3) RAL 9002 (Two coats)
Mandatory spares, Tools & | FW 996
tackles
(Clause 20.03.00 of Part-
C Section VI)

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE

REV. 01

Page 157 of 528

DATE 18.11.2019

Page 21 of 32

175



176

6693/2001PS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
GENERAL NOTES
1. No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated above.
2. Machined items are to be applied with coat of temporary rust preventive oil
3. PGMAs covered in sub-supplier (ie., Purchased) items viz., Agitator/ slide bearing and other sub-delivery components etc., are not indicated in the
above list. However, the Painting Schedule for all items supplied by all sub-suppliers and BOI under the scope of BHEL shall be same as for main
equipment covered in this document.
4. In sub-assy, wherever plates / sheets of thickness less than or equal to 5mm and rods are used, very minor items like clamps, small items etc -
Power Tool or Hand Tool Cleaning to SSPC - SP 3 / SP 2 shall be followed and painting under Sl no:01 of Fans shall be followed.
5. Ground shade/colour of finish paints and identification tag/band for equipment, fans, piping, pipe services, supporting structures and other
components is followed as per NTPC doc no: QS-01-DIV-W-4 at site.
6. All components covered under different PGMAs are to be painted. Incase any component is left out, the same shall deemed to be included under the
relevant section.
7. All threaded and other surfaces of foundation bolts and its materials, insulation pins, Anchor channels, Sleeves shall be coated with temporary rust
preventive fluid and during execution of civil works; the dried film of coating shall be removed using organic solvents.
8. Painting requirement for all electrical equipment shall be as per the details identified in specification for the respective equipment.
9. All steel structures shall be provided with painting as given in the specification. Further, painting system shall also meet the requirements of
corrosivity category C3 (durability high) as per 1SO 12944.
10. Finish coat to be applied after an interval of min 10 hrs and within 6 months (after completion of intermediate coat).
11. Primer coat on steel shall be applied in shop immediately after blast cleaning by airless spray technique.
12. For the portion of steel surfaces embedded in concrete, the surface shall be prepared by Manual cleaning and provided with Primer coat of
Chlorinated Rubber based Zinc Phosphate Primer of Minimum 50 Micron DFT.
[ PS- NABINAGAR 4X250 MW - FGD PACKAGE REV. 01 DATE 18.11.2019 Page 25 of 32 ]
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6693

plegoF > FENVIEVIAA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
PAINTING SCHEME- DETAILS OF PROCUREMENT & APPLICATION PROCESSES
SL TYPE OF PAINT SPECIFICATION NO OF VOLUME OF MODE OF MIN. OVER SHADE
NO OF PAINT PACK SOLIDS APPLICATION COATING
(% Min) INTERVAL
(hours)
01 Epoxy Zinc 1S 13238 2 40 Spray 24 Grey
phosphate primer
02 Zinc Ethyl silicate IS 14946 2 60 Airless Spray only 24 Grey
primer (% Zn on dry At Shop
film= 80 (min))
03 Epoxy High solid- -- 2 80 Airless Spray only 16 Brown
Polyamide cured At Shop
Epoxy based MIO
pigmented
intermediate coat
04 | Aliphatic isocyanate IS 13213 2 55 Spray 16 Corresponding
acrylic polyurethane At Shop shade no
paint
05 Heat resistant IS 13183 Grade Il 1 - Brush/ Spray 24 --
aluminium paint
06 Long oil alkyd IS 2932 1 35 Brush/ Spray 12 Corresponding
Synthetic enamel shade no
finish paint
07 Synthetic Enamel IS 2932 1 40 Brush/ Spray 12 --
Intermediate coat
08 Red oxide Zinc IS 12744 1 -- Brush/ spray 12 -
phosphate primer
[ PS- NABINAGAR 4X250 MW — FGD PACKAGE REV. 01 DATE 18.11.2019 Page 26 of 32
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4x250 MW NABINAGAR TPP
GYPSUM DEWATERING SYSTEM

TECHNICAL SPECIFICATION
(ELECTRICAL PORTION)

SPECIFICATION No: PE-TS-463-571-A101

SECTION : |

SUB-SECTION : C-3

REV. 00

SECTION: |

SUB-SECTION: C-3

TECHNICAL SPECIFICATION (ELECTRICAL PORTION)
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4X250 MW NABINAGAR FGD

TECHNICAL SPECIFICATION

GYPSUM DEWATERING SYSTEM (ELECTRICAL PORTION)

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA, UP [INDIA]
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SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR
GYPSUM DEWATERING SYSTEM \VOLUME NO. : II-B
SECTION: I
R A AL L REV NO.: 00 DATE: 12.03.2020
SHEET: 1 OF 1
CONTENTS

SECTION TITLE NO OF SHEETS
I SPECIFIC TECHNICAL REQUIREMENTS 3
I ELECTRICAL SCOPE BETWEEN BHEL & VENDOR (ANNEURE-T) 2
I ELECTRICAL LOAD DATA FORMAT (ANNEXURE-II) 1
I CABLE SCHEDULE FORMAT (ANNEXURE-IIT) 1
I TECHNICAL SPECIFICATION FOR MOTORS 10
I MOTOR DATASHEET-A 1
I MOTOR DATASHEET-C 2
il STANDARD SPECIFICATION FOR LV MOTORS 5
il REFERENCE QUALITY PLAN 3
il TECHNICAL SPECIFICATION FOR CABLE TRAYS & ACCESSORIES 7
il 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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6693/2020/P TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR VOLUME NO. : 1I-B
GYPSUM DEWATERING SYSTEM SECTION : I
REV NO. : 00 DATE :12.03.2020
4X250 MW NABINAGAR FGD SHEET : 1 OF 3

TECHNICAL SPECIFICATION
FOR
GYPSUM DEWATERING SYSTEM

(ELECTRICAL PORTION)
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6693/2020/R

TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR VOLUME NO. : 1I-B
GYPSUM DEWATERING SYSTEM SECTION : I
REV NO. : 00 DATE :12.03.2020
4X250 MW NABINAGAR FGD SHEET : 2 OF 3

1.0  EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

2.0

3.0

3.1

3.2

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.

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

d) Electrical load requirement for (GYPSUM DEWATERING 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.

1) 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.
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6693/2020/R

TITLE :
ELECTRICAL EQUIPMENT SPECIFICATION
FOR
GYPSUM DEWATERING SYSTEM

4X250 MW NABINAGAR FGD

SPECIFICATION NO.

VOLUME NO. : 1I-B

SECTION . |

REV NO. : 00 DATE :12.03.2020

SHEET : 3 OF 3

4.0 List of enclosures :

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 —I1I)
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REV-0, DATE: 08.01.2020

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR

PACKAGES: GYPSUM DEWATERING SYSTEM
SCOPE OF VENDOR: SUPPLY & SUPERVISION OF VENDOR’S EQUIPMENT
PROJECT: 4X250 MW NABINAGAR FGD

S.NO | DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
1 11kV /3.3 KV /415 V Switchgear BHEL BHEL HT motor (If applicable), (Motor feeder) power supply shall be
provided by BHEL
For all LT motor & Auxiliary supply, 415 V AC (3 ph. 4
wire)/240 V AC (supply feeder) 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 BHEL 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 BHEL Number of Junction Boxes shall be sufficient and positioned in the field to
minimize local cabling ( max 10-12 mtrs) and trunk cable.
5 Any special type of cable like compensating, co-axial, Vendor BHEL
prefab, MICC etc.
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 BHEL trays/ conduits/ Galvanised steel cable troughs, as per approved layout
troughs for local cabling drawing during contract stage.
7 a. Cable glands Vendor BHEL a. Double compression Ni-Cr plated brass cable glands
b. Lugs and bimetallic strip Vendor BHEL b. Solder less crimping type heavy duty tinned copper lugs for power and
for equipment supplied by Vendor control cables.
8 Conduit and conduit accessories for cabling between Vendor BHEL Conduits shall be medium duty, hot dip galvanised cold rolled mild steel
Page 1 of 2
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REV-0, DATE: 08.01.2020

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR

PACKAGES: GYPSUM DEWATERING SYSTEM
SCOPE OF VENDOR: SUPPLY & SUPERVISION OF VENDOR’S EQUIPMENT
PROJECT: 3X660 MW NABINAGAR —| FGD

equipment supplied by vendor rigid conduit as per IS: 9537.
9 | Lighting BHEL BHEL
10 | Equipment grounding (including electronic earthing) & BHEL BHEL
lightning protection
11 | Below grade grounding BHEL BHEL
12 | LT Motors with base plate and foundation hardware. Vendor BHEL Makes shall be subject to customer/ BHEL approval at contract stage.
13 | HT Motor with base plate and foundation hardware. Vendor BHEL Makes shall be subject to customer/ BHEL approval at contract stage.
14 | HT cable & Cable termination kit for HT Motor BHEL BHEL
15 | Mandatory spares Vendor Vendor to quote as per specification.
16 | Recommended O & M spares Vendor - As specified elsewhere in specification
17 | Any other equipment/ material/ service required for Vendor BHEL
completeness of system based on system offered by the
vendor (to ensure trouble free and efficient operation of
the system).
18 | 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.
¢) Cable block diagram Vendor
19 | Electrical Equipment & cable tray layout drawings - Vendor to furnish drawing (both in print form as well as in AUTOCAD) of
Gypsum Dewatering Building layout clearly indicating all motors, panels,
JB's etc. which require cabling along with their terminal box/location/
Foundation etc.
20 | 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. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
3. Incase 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.
Page 2 of 2
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RATING (KW /A) | _|Nos. = |. | _|= CABLE VERIFICATI| KKS NO
2) M THEE w ON FROM
= HEEIE: D | conT DATASHEE
MAX. |k LS BOARD < REMA |LOAD
0 (&} =| © .
LOAD TITLE NAME | CONT. |S/2/a|8|x|3[G| ZZ|OCATION | “no ™ | SIZE | yoo | S o | ROL |'Ris | No. | TOVN)
PLATE |[DEMAND|={Z |2 || Y| =| ER CODE X Z | CODE
MCR) |5|Z2(<|g|H|Li3| <2 oS¢
Slz|on|>|c|d|o| e R oo
1 2 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
2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V
: ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)
JOB NO. 463 ORIGINATING AGENCY PEM (ELECTRICAL)
LOAD DATA PROJECT TITLE 4X660 MW NABINAGAR FGD  |NAME DATA FILLED UP ON
GYPSUM DEWATERING SIGN.
(ELECTRICAL) | SYSTEM SYSTEM DATA ENTERED ON
DEPTT. / SECTION MAX SHEET10F1 | REV. 00 DE’S SIGN. & DATE
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CABLE SCHEDULE FORMAT ANNEXURE I
CABLE SCOPE TENTATIVE
(BHEL PEM/ CABLE
UNITCABLENO FROM TO PURPOSE VENDOR) REMARKS |CABLESIZE  |PATHCABLENO [LENGTH
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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 electrical 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 cutdoor 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
folows -
iy  Indoor motors - IP 54
i) Qutdoor motors - IP 55
iy 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/AIEC:60034
2) Single phase AC motors X 1S/ IEC:60034
3) Crane duty motors i 18:3177, IS/IEC:60034
4) DC motors/generators : 15:4722, IS/IEC:60034
5) Energy Efficient motors : 1S 12615, IEC:60034-30

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
FLUE GAS FLUE GAS DESULPHURISATION SECTION-VI, PART-B PHR ;Ecggc;:-u-ez 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.

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

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

d)y 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 SECTION-II-E2

FLUE GAS FLUE GAS DESULPHURISATION SECTION - VI, PART-B 20F8
{FGD) SYSTEM PACKAGE BID DOC NO : CS-0011-109(1)-2
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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 - lIC 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

SUB SECTION-II-E2
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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

—— 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 1S5:12075 / 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 250 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

10.00.00

10.01.00

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 S50KW & 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 : 6to 6.5
TYPE TEST

HT MOTORS

The Contactor shall carry out the type tests as listed in this specification on the
equipment to be supplied under this contract. The Contactor shall indicate the
charges for each of these type tests separately in the relevant schedule of Section
- VlII- (BPS) 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 Contactor. The Contactor
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 Contactor has conducted such specified type test(s) within last ten
years as on the date of bid opening, he may submit during detailed engineering

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
"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 withessed 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 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.

LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT
motor

(a) No load saturation and loss curves upto approximately 115% of rated
voltage

(b) Measurement of noise at no load.
(c) Momentary excess torque test (subject to test bed constraint).
(d) Full load test(subject to test bed constraint)

(e) Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp.,cocolant flow and its temp. shall 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 rating of HT
motor

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

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
FLUE GAS FLUE GAS DESULPHURISATION SECTION - VI, PART-B 60F9
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(b) Terminal box-fault level withstand test for each type of terminal box of HT
motors only.

(c) Lightning Impulse withstand test on the sample coil shall be as per clause
no. 4.3 IEC-60034, part-15

(d) Surge-withstand test on inter-turn insulation shall be 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 fen 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
withessed 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 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.

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
B. 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
11. Overspeed test.

12. Type test reports for motors located in fuel cil area having flame proof
enclosures as per 1S 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-HIA PROJECTS TECHNICAL SPECIFICATION SUB SECTIONAI.E2 PAGE
FLUE GAS FLUE GAS DESULPHURISATION SECTION - VI, PART-B MOTORS 80OF9
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TABLE -1

Motor MCR in KW
of

UPto 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:

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:

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

Motor MCR in KW Clearance

UP to 110 KW 10mm

Above 110 KW and upto 150 KW 12.5mm

Above 150 KW 19mm

LOT-IA PROJECTS TECHNICAL SPECIFICATION ST PAGE
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REV_NO DATE:22.01.2020
4X250 MW NABINAGAR FGD SHEET 1 OF )
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

14.0 Degree Of protection for motor/ terminal box

i) Indoor motors - IP 54

ii) Outdoor motors - IP 55

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

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

* LT motors of continuous duty shall be energy efficient IE3 class conforming to 1S-12615

15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION
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e MOTORS
DATA SHEET-C VOLUME L
SECTION D
4X250 MW NABINAGAR FGD REV NO.00 DATE 12.03.2020
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 ¢) | 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

¢) At 75% load
NAME OF VENDOR

REV.
NAME SIGNATURE DATE SEAL
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=
ey DATA SHEET-C VOLUME L
- SECTION D
4X250 MW NABINAGAR FGD REV NO. 00 DATE 12.03.2020
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 o/1/1I
ii | Group ITA /TIB /TIC
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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JAXLE : SPECIFICATION NO.

GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
VOLUME NO. :  1I-B
FOR SECTION )

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

LV MOTORS SHEET : 1 OF 4

1.0

2.0

3.0

3.1

3.2

3.3

3.3.1

3.3.2

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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LV MOTORS

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

i) 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)

iii) 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

3.4 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.

35 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 1S: 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 1C-0141 or 1C-0151 of IS: 6362.

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

4.3 Motors shall be designed with cooling fans suitable for both directions of rotation.
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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
1S: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, B or 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.

General n

204



6693/20

JAXLE : SPECIFICATION NO.

GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
VOLUME NO. :  1I-B
FOR SECTION )

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

LV MOTORS SHEET : 4 OF 4

491

49.2

493

4.9.4

495

4.9.6

4.9.7

5.0

51

5.2

5.3

5.4

6.0

Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

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

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

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.

Name plate with all particulars as per 1S: 325 shall be provided

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.

INSPECTION AND TESTING

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.

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.

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

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

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).

i) Current vs. time at rated voltage and minimum starting voltage.

i) Speed vs. time at rated voltage and minimum starting voltage.

iii) Torque vs. speed at rated voltage and minimum voltage.
For the motors with solid coupling the above curves i), 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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6693/2020/PS-PEM-MAX

STANDARD QUALITY PLAN .

SPEC. NO:

ﬂﬁd}wﬁg CUSTOMER : QP NO.: PED-506-00-Q-006, REV-02 DATE:27.02.2020
H‘h& MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS UPTO
55KW (LV (415V)) SYSTEM: SECTION: Il SHEET 1 OF 2
SINo. | Componentd o o cteristics Class Type of | o antum Of check |  Reference Acceptance FORMAT OF RECORD AGENCY
Operations Check Document NORMS
6 . -
1 2 3 4 5 7 8 9
M CIN D M c 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.7
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 coL? REPORT &
SPECIAL TEST DATA SHEET NOTE-2
2.OVERALL 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
et N - —a . — Seal -
Prepared by: ' .- Checked by: - Reviewed by:
Reviewed by: o _ _1 ) Reviewed by: ‘ _ _ Approved by:
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STANDARD QUALITY PLAN SPEC. NO:
ﬂﬁmﬂﬂnﬂ 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 2 OF 2
Component & .
Sl No. Operations Characteristics Class Type of Check Quantum Of check (Reference Document | Acceptance NORMS FORMAT OF RECORD AGENCY
6 - a
1 2 3 4 5 7 8 9
M CIN D M C N
3.NAMEPLATE MA VISUAL 100% 100% 18-325/1S-12615 / SAME AS TEST/INSPN. P 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
40 PACKING COMPLETENESS MA VISUAL 100% 100% PACKING PACKING EXPORT JOBS
DRAWING. (#) DRAWING.(#).
NOTES:

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.

PLAN SHALL BE MUTUALLY AGREED UPON
2 FOR EXHAUST/AVENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

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"(¥) 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

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL/CUSTOMER SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE SAMPLING
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6693/2020/PS-PEM-MAX

STANDARD QUALITY PLAN

SPEC.NO:

FUT T CUSTOMER : QP NO.: PED-506.00-Q-007, REV-04 DATE:27.02.2020
NUFACT!
MAI URER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
_ ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV {415V)) SYSTEM: SECTION: Il SHEET 10F 9
S1No. Component & Operations | Characteristics Class Type of Check Quantum Of check Reference D A NORMS FORMAT OF RECORD AGENCY
6 9 . .
1 2 3 4 5 7 8
M CIN D M c N
RAW MATERIAL & BOUGHT
ouT
CONTROL
11 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK 4 - -
SECTION, EYEBOLTS CONDITION BLINKS,
CRACKS,
WAVINESS
£T1C
2 DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S -DO- P - .
DRG/SPEC DRG /SPEC 2
3 PROOF LOAD MA MECH. TEST -DO- - -DO- -0o- TEST PNV - z_.m
TEST (EYE REPORT o
BOLT) —
o
12 HARDWARES 1.SURFACE MA VISUAL 100% - FREE FROM -DO- P - - —
CONDITION CRACKS, UN- ()
EVENNESS =)
ETC. @
o
2.PROPERTY MA VISUAL SAMPLES - MANUFACTURER'S MANUFACTURER'S SUPPLIERS P - - |PROPERTYCLASS
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 PNV -
CONDITION CRACKS,
BLOW HOLES
ETC.
2CHEM. & MA CHEM & MECH A/HEAT NO. - MANUFACTURER'S MANUFACTURER'S SUPPLIER'S PNV - HEAT NO. SHALL BE
PHY. PROP. TEST DRG /SPEC DRG./SPEC TC VERIFIED
3 DIMENSIONS MA MEASUREMENT 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK PNV -
DRG. DRG
14 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOGBOOK PV -
SHELF LIFE & CONTINUOUS DRG./SPEC DRG /SPEC
TYPE S
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
. Sign &
Sign & Date Name Sign & Date Name Date Name Seal
= = T - = - — Seal
Prepared by: - v« - <" |Checked by: . . Reviewed by:
Reviewed by: = Reviewed by: B _ Approved by:
— —— = [
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6693/2020/PS-PEM-MAX

STANDARD QUALITY PLAN SPEC. NO:
HOTTOT 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
SI No. Component & Operations |Characteristics Class Type of Check Quantum Of check Reference Document Acceptance NORMS FORMAT OF RECORD AGENCY
9
6 . -
1 2 3 4 5 7 8
M CN D M c N
15 SHAFT 1. SURFACE MA VISUAL 100% - - FREE FROM -DO- (3 - - |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 PN - ©
PHYSICAL PHYSICAL OR HEAT SPEC. sTOD. TC N
PROPERTIES TESTS TREATMENT Vo)
BATCH NO =
]
3. DIMENSIONS MA MEASUREMENT 100% - -0O- MANUFACTURER'S LOG BOOK PV - N
DRG. <21
4.INTERNAL CR ULTRASONIC TEST  [100% 100% ASTM-A388 MANUFACTURER'S Do- v PN v - |FORDIAOF 55 MM & %J
FLAWS STD ABOVE <
o
16 SPACE HEATERS, CONNEC- (1. MAKE & MA VISUAL -DO- - MANUFACTURER'S MANUFACTURER'S -DO- PNV - -
TORS, TERMINAL BLOCKS,  [RATING DRG./STD. DRG./STD.
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 D0 % - -
(WHEREVER DRG./ STD DRG. / STO.
APPLICABLE)
4. PERFORMANCE/ MA TEST 100% - -DO- -DO- TEST PNV - -
CALIBRATION REPORT
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sign & Date ~ Name Sign & Date Name M_M,Mw Name Seal
1 - v Seal -
Prepared by: V- PN vﬁ, Checked by: . Reviewed by:
Reviewed by: - Reviewed by: _ Approved by:
- —_— —
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6693/2020/PS-PEM-MAX

— STANDARD QUALITY PLAN SPEC. NO:
TFor e CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
M,
H m IANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
— ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 3 OF 9
Si No. Component & Operations | Characteristics Class Type of Check Quantum Of check Reference D Accep NORMS FORMAT OF RECORD AGENCY
B
1 2 3 4 5 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
T Q
Ln
18 SHEET STAMPING 1. SURFACE MA VISUAL 100% - - NO VISUAL LOG BOOK P - - =
(PUNCHED) COND. DEFECTS o
(FREE FROM %
8URS) 3
2. DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S -Do- PN . - ]
INCLUDING BURS DRG. DRG. g
HEIGHT o
3. ACCEPTANCE MA ELECT. & MECH -DO- - MANUFACTURER'S DRG./ MANUFACTURER'S DRG / SUPPLIER'S PV - -
TESTS TESTS STD. STD. TC
1.9 CONDUCTORS 1. SURFACE MA VISUAL 100% - - FREE FROM LOG BOOK PNV - - |*MOTOR MANUFACTURER TO
FINISH VISUAL CONDUCT VISUAL CHECK FOR
DEFECTS SURFACE FINISH ON RANDOM
BASIS (10% SAMPLE) AT HIS
'WORKS AND MAINTAIN RECORD
FOR VERIFICATION BY
BHEL/ICUSTOMER.
2ELECT. PROP, & MA ELECT. & SAMPLES - MANUFACTURER'S DRG./ MANUFACTURER'S / SUPPLIERS PNV . -
MECH. PROP MECH TEST SPEC. SPEC. TC&
VENDOR'S
TEST
REPORTS
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
" . Sign &
Sign & Date Name Sign & Date Name Date Name Seal
B N - = - Seal
Prepared by: r . x < |Checked by: .- Reviewed by:
Reviewed by: { * - v - Reviewed by: Approved by:
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6693/2020/PS-PEM-MAX

STANDARD QUALITY PLAN SPEC. NO:
ﬂﬁq = CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
UF
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 4 OF 8 \;
Sl No. Component & Operations | Characteristics Class Type of Check Quantum Of check D Accep NORMS FORMAT OF RECORD AGENCY
\41\ 5 L
6 . ™
1 2 3 4 5 7 8
M N B D M c N \A
3.DIMENSIONS MA MEASUREMENT -DO- - -DO- -DO- Log Book PNV - -
-DO-
MANUFACTURER'S DRG./ MANUFACTURER'S DRG./
110 {BEARINGS 1.MAKE & TYPE MA VISUAL 100% - APPROVED DATASHEET APPROVED DATASHEET PV - -
2.DIMENSIONS MA MEASUREMENT SAMPLE - APPROVED DATASHEET APPROVED DATASHEET/ -DO- PN - - %
BEARING Yo}
MANUF'S —
CATALOGUES o
<
3.SURFACE MA VISUAL 100% - - FREE FROM -Do- PV - - (<]
FINISH VISUAL —
DEFECTS 0]
=2}
o]
111 SUP RING 1.SURFACE MA VISUAL 100% - - -DO- -DO- P - - o
(WHEREVER APPLICABLE) |COND.
2. DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S -DO- P - -
DRG ORG
ITEMP.WITH- MA ELECT.TEST -DO- - MANUFACTURER'S MANUFACTURER'S -Do- % - -
STAND CAPACITY STD./ APPROVED DATASHEET STD./ APPROVED DATASHEET
4. HVAR MA -DO- 100% - -DO- -DO- -DO- PN - -
112 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% - MANUFACTURER'S MANUFACTURER'S -DO- P - -
GASKET ORG/SPECS DRG./ SPECS.
2.SURFACE MA VISUAL 100% - - FREE FROM -DO- P - -
COND. VISUAL
DEFECTS
3.DIMENSIONS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S -DO- P - -
ORG ORG _
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
. . ign &
Sign & Date Sign & Date Name wwa Name Seal
‘r - — Seal -
Prepared by: " .y _|Checked by: . - Reviewed by:
Reviewed by: Reviewed by: _ Approved by:
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6693/2020/PS-PEM-MAX

STANDARD QUALITY PLAN SPEC. NO:
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: I SHEET § OF 9
SI No. Component & Operations | Characteristics Class Type of Check “ Quantum Of check fi D Accep NORMS FORMAT OF RECORD AGENCY
B
6 . e
1 2 3 4 5 7 8
M cm D [ c N
20 IN PROCESS
21 STATOR FRAME WELDING | 1.WORKMANSHIP MA VISUAL 100% - -D0- GOOD FINISH LOG BOOK PW - -
(IN CASE OF FABRICATED | & CLEANNESS
STATOR )
2 DIMENSIONS MA MEASUREMENT -DO- - MANUFACTURER'S MANUFACTURER'S -DO- P - - %
ORG DRG Vo)
—
22 MACHINING 1.FINISH MA VISUAL 100% - -DO- GOOD FINISH LOG BOOK P - - o
0
2.DIMENSIONS MA MEASUREMENT -DO- - MANUFACTURER'S MANUFACTURER'S -DO- P B - <]
DRG DRG =
. (3]
3.SHAFT SURFACE MA eT 100% 100% MANUFACTURER'S MANUFACTURER'S -DO- v P v - w
FLOWS STO./ ST/ o
ASTM-E165 APPROVED DATASHEET.
23 PAINTING 1.SURFACE MA VISUAL 100% - MANUFACTURER'S SAME AS LOG BOOK P - -
PREPARATION STD./APPROVED DATASHEET coL7
2.PAINT THICKNESS  [MA MEASUREMENT SAMPLE - -Do- -DO- -DO- P - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)
3.SHADE MA VISUAL -DO- - -DO- -DO- LOGBOOK P - -
4 ADHESION MA CROSS -DO- - -DO- -DO- LOG BOOK 3 - -
CUTTING &
TAPE TEST
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
. . Sign &
Sign & Date Name Sign & Date Name Date Name Seal
T e 0 < - — Seal -
Prepared by: N e L 1e ar sv— -,  |Checked by: - .L Reviewed by:
Reviewed by: o _ Reviewed by: Approved by:
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6693/2020/PS-PEM-MAX

STANDARD QUALITY PLAN SPEC. NO:
(gry—
TOTET CUSTOMER : QP NO.: PED-506-00-Q007, REV-04 DATE:27.02.2020
MANUFACTI
URER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
_ ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV {415V)) SYSTEM: SECTION: Il SHEET 6OF 9
—
S1 No. Component & Operations | Characteristics Class Type of Check Quantum Of check Ref D A NORMS FORMAT OF RECORD AGENCY
S
6 . .
1 2 3 4 5 7 8
- M CIN D c N
24 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE - MANUFACTURER'S MANUFACTURER'S LOG BOOK - -
STD. STD.
[ee]
2.COMPRESSION MA MEASUREMENT 100% - -DO- -DO- LOG BOOK - - N
2 TIGHTENING Vo)
—
25 WINDING 1.COMPLETENESS CR VISUAL 100% - MANUFACTURER'S MANUFACTURER'S LOG BOOK - - o
STD./APPROVED DATASHEET STDJAPPROVED DATASHEET %
—
2. CLEANLINESS cR -DO- -DO- - -Do- -DO- LOG BOOK - - %J
3.IR-HV-IR CR ELECT. TEST 100% 100% 1S-325//1S-12615/IEC-60034 PART-1  (1S-325/iS-12615/IEC-60034 PART-1  |LOGBOOK v v - %
4. RESISTANCE CR -DO- 100% 100% 1S-325//1S-12615/EC-60034 PART-1  |IS-325//1S-12615/IEC-60034 PART-1 |LOG BOOK v v -
5.INTERTURN CR -DO- -Do- B -DO- -DO- LOGBOOK - -
INSULATION
LOGBOOK
26 IMPREGNATION 1.VISCOSCITY MA PHY. TEST ATSTARTING |- MANUFACTURER'S STANDARD MANUFR'S STANDARD - -
2. TEMP. MA PROCESS CONTINUOUS |- MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOGBOOK - -
PRESSURE CHECK
VACCUM
3NO. OF DIPS MA -DO- CONTINUOUS [CONTINUOUS  |MANUFACTURER'S STANDARD MANUFACTURER'S STANDARD LOG BOOK v \ - |THREE DIPS TOBE
GIVEN
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
. y Sign &
Sign ° Date . Name Sign % Date Name D mnnm Name Seal
- 57 — v Seal -
Prepared by: . | 1~ _~-__vy_ |Checked by: Reviewed by:
Reviewed by: - o Reviewed by: } Approved by:
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6693/2020/PS-PEM-MAX

STANDARD QUALITY PLAN

SPEC. NO:

LG A CUSTOMER : QP NO.: PED-506.00-Q-007, REV-04 DATE:27.02.2020
MANUFACT
N URER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 7OF 9
Sl No. Component & Operations [Characteristics Class Type of Check Quantum Of check Reference D: t A NORMS FORMAT OF RECORD AGENCY
3
6 . .
1 2 3 4 5 7 8
M [ D M c N
DURATION MA -00- 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 crR -DO- -DO- . -DO- -DO- LOG BOOK [4 - -
JOINT
2. SOUNDNESS CR MALLET TEST 100% 100% -DO- -DO- LOG BOOK v P v - %
& uT 0
3RV MA ELECT. TEST 100% 100% -DO- -DO- LOG BOOK v P v - ks
29 COMPLETE ROTOR 1.RESIDUAL cR DYN. BALANCE -DO- - MANUFACTURER'S SPEC./ MANUFACTURER'S DWG. LOG BOOK 4 - - W
ASSEMBLY UNBALANCE 1SO 1940 -
(3]
2. SOUNDNESS CR ELECT. 100% 100% MANUFACTURER'S SPEC. MANUFACTURER'S SPEC. LOG BOOK v [ v - o
OF DIE (GROWLER ©
CASTING TEST) o
210 ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- - -DO- -po- LOG BOOK P - -
2 WORKMANSHIP MA VISUAL -DO- - -DO- -DO- LOG BOOK P - -
3.AXIAL PLAY MA MEAS. 100% 100% -DO- -00- LOG BOOK v P v -
4 DIMENSIONS MA -DO- -DO- . 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:
. . ign &
Sign & Date \1_ Name Sign & Date 14 Name anm Name Seal
‘ - . - - — Seal -
Prepared by: - . s Checked by: | - Reviewed by:
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6693/2020/PS-PEM-MAX

— STANDARD QUALITY PLAN SPEC. NO:
T CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
AN
MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
—r ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: SHEET 8 OF 9
SiNo. Component & Operations | Characteristics Class Type of Check Quantum Of check D A ¥ NORMS FORMAT OF RECORD AGENCY
9
8 . .
1 2 3 4 5 . 7 [
M CMN D M c N
30 TESTS 1.TYPE TESTS MA ELECT.TEST WTYPE/SIZE  [A/TYPE/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 vm® | v |*NOTE-2
TESTS INCLUDING
SPECIAL TEST
]
3.VIBRATION & MA -DO- 100% 100% IS: 120757 IEC 60034-14 & IS-12065 {IS: 12075/ IEC 60034-14 & 1S-12065  |-DO- 4 v | vm® |*NOTE-2 Yol
NOISE LEVEL s
]
4.OVERALL MA MEASUREMENT 100% 100% APPROVED APPROVED TESTINSPC. P w =]
DIMENSIONS & VISUAL DRG/DATA ORG/DATA REPORT WJ_
AND ORIENTATION SHEET SHEET & °
g
5.DEGREE OF MA ELECT. & UTYPES ATYPE/ IEC 60034-5/1S-12615 APPROVED DATASHEET T v P v vV |TCFROM AN INDEPENDENT "
PROTECTION MECH. TEST SIZE SIZE LABORATORY, REFER NOTE-3
6. MEASUREMENT OF  |MA -Do- 100% 100% 1S-325/1S-1261S/EC-60034 PART-  [1S-325/(S-12615/EC-60034 PART-  [-DO- P v | vym® [NOTE-2
RESISTANCE OF RTD 1S: 12802 11S: 12802
&BTD
7. MEASUREMENT OF  |MA -DO- 100% 100% 1S-325//1S-12615/IEC-60034 PART-1  |IS-325/1S-12615/(EC-60034 PART-1  [-DO- P vt | vm® |PNoTE-2
RESISTANCE, IR OF
SPACE HEATER
8. NAME PLATE MA VISUAL 100% 100% 1S-325/115-126158 1S-325//15-12615 & TESTINSPC. 4 vt | vm® [PNOTE-2
DETAILS DATA SHEET DATA SHEET REPORT
9. EXPLOSION MA EXPLOSION VTYPE 1TYPE 1S 2148 / IEC 60079-1 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 TC P ws WS |SAMPLING PLAN TO BE
THICKNESS MEASUREMENT DECIDED BY INSPECTION
& FINISH 8Y ELKOMETER AGENCY
| *NOTE -2
BHEL BIDDER/ SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGINEERING QUALITY Sign & Date Doc No:
Sgn&Date, . [ Name Sign & Date Name oon & |Name Seal
B < - + = Seal -
Prepared by: 3 % Checked by: R . Reviewed by:
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6693/2020/PS-PEM-MAX

_ STANDARD QUALITY PLAN SPEC. NO
H;UTTT CUSTOMER : QP NO.: PED-506-00-Q-007, REV-04 DATE:27.02.2020
E = MANUFACTURER/ BIDDER/ SUPPLIER NAME & ADDRESS PROJECT: PO NO.:
— ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV (415V)) SYSTEM: SECTION: Il SHEET 9 OF 9
Si No. Component & Operations jCharacteristics Class Type of Check Quantum Of check Reference Document Acceptance NORMS FORMAT OF RECORD AGENCY
9
6 . .
1 2 3 a 5 7 8
M CMN \A u 5] M c N
ﬁ AS PER MANUFACT STANDARD/  |AS PER MANUFACT. STANDARD /  |INSPC_ REPORT 3 W -
SURFACE FINISH & APPROVED CROSS SECTION APPROVED CROSS SECTION IF APPLICABLE, REFER
40 PACKING COMPLETENESS MA VISUAL 100% 100% DRAWING. DRAWING. SEAWORTHY PACKING ALSO.
. [ee]
NOTES: ~
Ln
1 DEPENDING UPON THE SiZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED. .m
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, n%u
THESE TEST MAY NOT BE REPEATED. ©
4 BHEL RESERVES THE RIGHT TO PERFORM REPEAT TEST, IF REQUIRED. a
§ 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"(v) 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 &
Sign & Nate Name Sign & Date Name Date Name Seal
LI ] - — * — Seal -
Prepared by: . " . X * |Checked by: - Reviewed by:
Reviewed by: - L Reviewed by: _ Approved by:




CLAUSE NO.

QUALITY ASSURANCE

MOTOR

TESTS/ICHECKS

TEMS/COMPONENTS

f/General

Physical Inspection

Electrical Characteristics
Welding/Brazing(WPS/PQR)
Magnetic Characteristics
Hydraulic/Leak/Pressure Test

Metallography

Thermal Characteristics

Run out

tests as

per 1S-325/15-4722 /S- 9283/1S
2148/IEC60034\MEC 60079-I/ 1S

Routine & Acceptance
12845

Dynamic Balancing

Vibration

Over speed

&

shaft woltage

delta,

Tan

polarization index test

Paint

&

thickness

shade,

adhesion

FPlates for stator frame, end
shield, spider etc.

Shatft

<| =<| NDT/DP/MPIUT

=<

Magnetic Material

=<

Rotor Copper/Aluminium

Stator copper

SC Ring

Insulating Material

=<|=<]=<| <<

Tubes, for Cooler

Sleeve Bearing

<|=<| |=|=|=| |=| =<| Heat Treatment

Stator/Rotor, Exciter Coils

=<
=<

Castings, stator frame,
terminal box and bearing
housing etc.

<|<|<|<|<|<|<|<|<|<]| =<| Visual

<|=<|=<|=<| |=<|=<|=<]|=<|=<| =<| Dimensional

<|=<|=<|=<|<|<|<|<]|<|< < Make;’Typei'Rating

< [=<[=<[=<]=<]=<]=<]=<]|=<| =<| Mech/Chem. Properties

=< (<= |

Fabrication & machining of
stator, rotor, terminal box

=<

=<

LOT-IA PROJECTS

FLUE GAS DESULPHURISATION SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION - V|, PART-B
BID DOC. NO CS-0011-108{1A)-2

SUB-SECTION-V-QE1
MOTORS

PAGE 1 OF 2
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218

669



CLAUSE NO.

QUALITY ASSURANCE

Wound stator

Wound Exciter

Rotor complete

Exciter, Stator, Rotor,
Terminal Box assembly

—<| <<=

Accessories, RTD, BTD,CT,
Space heater, antifriction
bearing, gaskets etc.

=< =<[=<|X]<

=< =<[=<|X]<

Complete Motor

Y

Y

Y

Y Y

Y

Y1

Y

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

followed along with relevant

supporting documents during QP finalization. However, No QP for LT motor upto SOKW.
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

FLUE GAS DESULPHURISATION SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION - V|, PART-B
BID DOC. NO CS-0011-108{1A)-2

SUB-SECTION-V-QE1
MOTORS

PAGE 2 OF 2
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6693/2020

P AUSE NG

TECHNICAL REQUIREMENTS v ddisi

NTPCG

2.01.06

2.01.07

2.01.08

2.01.09

2.01.10

20111

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 boilef and ESP structures.

The same shall be coordinated with SG/ESP contractor.
Cable trays in these areas shall be in vertical formation tg/avoid dust accumulation. No
cable trenches shall be provided in boiler/ESP area.

Two separate cable routes shall be provided for ¢
drives or different set/group (say 50% capacity) of

le routing of working and standby
iliaries.

OffSite Area

For feeder in bidder's scope for offsite
followed. However cable trenches/slit
required during detailed engineering
Cable trenches provided shall be séparated from fuel oil area to avoid oil accumulation.

eas, overhead cable tray arrangement shall be
y also be acceptable, for some areas, if found to be

The cable slits to be used for’'motor/fequipment powerfcontrol supply shall be sand filled &
covered with PCC after cabling.

Sizing criteria, deratipg factors for the cables shall be met as per respective chapters.
However for the power cables, the minimum conductor size shall be 6 sg.mm. for aluminium
conductor and 2. 2'sq.mm. for copper conductor cable.

Conscious
but suita

ceptions to the above guidelines may be  accepted under special conditions
measures should be taken at such location to:

Meet all safety requirements
« Safeguard against fire hazards, mechanical damage, flooding of water, oil
accumulation, electrical faultsfinterferences, etc

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.l. 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

LOTAA PROJECTS TECHNICAL SPECIFICATION SUB SECTION-II-E6

FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B CABLING, EARTHING &
SYSTEM PACKAGE

Page
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6693/2020

FaASE RS
) TECHNICAL REQUIREMENTS W.ﬂm
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 amms. 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 racksfcables 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 pemitted. 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 amangement 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 amm 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)
+ Concentrated load of 75 Kg between every support span.
+ 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-I-E6 p
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B CABLING, EARTHING & 4 :fggg
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6693/2020

P AUSE NG

TECHNICAL REQUIREMENTS v ddisi

NTPCG

3.02.04

3.02.05

3.03.00

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 railfroad 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,
check 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 be of medium duty as per 15: 1239

Duct banks shall be High Density 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 IS 458.

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

HDPE pipes and conduits shall be PE-80, PN-10 type as per IS 4984/1S 8008 part-1.

Junction Boxes

Junction box shall be made of Fire retardant material. Material of JB shall be Themmoplastic
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

LOTAA PROJECTS TECHNICAL SPECIFICATION SUB SECTION-II-E6
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B CABLING, EARTHING &
SYSTEM PACKAGE
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6693/2020

P AUSE NG

TECHNICAL REQUIREMENTS v ddisi

NTPCG

3.04.02

3.05.00

3.05.01

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 comrosion 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) Themmal 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 curmrent 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 temminating on each side the required cablesfwire 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 ifisulated
cables shall be of proven design and make which have already been extensively used and
type tested. Temination kits and jointing kits shall be Pre-moulded type optieat shrinkable
type. Further Cold shrinkable type termination and jointing kits are acceptable. The
Cold shrinkable type kits shall be type tested as per relevant starfdards. Calculation to
withstand the required fault level shall also be furnished in case of cold shrinkable type kits.
33 kV, 11 kV, 6.6 KV and 3.3kV grade joints and termination all be type tested and Type
test reports as per 15:13573 Pant-ll and |IEC60502 shallbe furnished. Also, heat shrink
material shall comply with requirements of ESI 09-13 {éxternal tests). Critical components
used in cable accessories shall be of tested andproven quality as per relevant product
specification/ES| specification. Cable joints d terminations should be with FRLS
properties as per |[EC 60754-1&2. Kit contenfs shall be supplied from the same source as
were used for type testing. The kit shagh”be complete with the tinned copper solderless
crimping type cable lugs & ferrule ge/Mmechanical connectors (wherein bolts are tightened
that shear off at an appropriate”torque) as per DIN standard suitable for aluminium
compacted conductor cables(Tender drg. no 0000-211-POE -A-51-RA of cable lug
attached at the end of this_stfapter).

and termination shall be capable of withstanding the fault level of 21
ith dynamic peak of 52 KA for 33 KV system & of 40 kA for 0.12 sec with
a dynamic p of 100 kA for 11 k¥, 6.6 KV & 3.3 KV system. Straight through joints shall
have proyisions for shield connection and earthing wherever required and complete with all
accessdries 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
so be of proven design

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

LOTAA PROJECTS TECHNICAL SPECIFICATION SUB SECTION-II-E6
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3.06.00

3.06.01

3.07.00

3.07.01

3.08.00

3.08.01

3.09.00
3.09.01

3.10.00

3.10.01

3.11.00

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) fimly
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 also 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 lugsfferrules

Cable lugsfferrules 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 1S/DIN standards.

Trefoil clamps

Trefoil clamps for single core cables shall be pressure aluminum or fibre glass or
nylon and shall include necessary fixin ries like G.I. nuts, bolts, washers, etc.
Trefoil clamps shall have ad echanical strength, when installed at 1 mtr intervals, to
withstand the nerated by the peak value of maximum system short circuit current.

Cable Clamps & Ties

The cable clampsfties required to clamp multicore cables shall be of SS-316 material, 12mm
wide, polyster coated ladder lock type. The clamps#ies shall have self locking amrangement
& shall have sufficient strength. The cable clamps#ies 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 hot dipped
gavanised or of die-cast aluminium alloy of thickness not less than 2.5 mm” The boxes shall
be provided with two nos. earthing terminals, gasket to achieve IP55 degree of protection,
terminal blocks for loop-in loop-out for cable of specified sizes, nting brackets suitable
for surface mounting on wall/column/structure, gland plate etc, The ON-OFF switch shall be
rotary type heavy duty, double break AC23 category, switable for AC supply. Plug and
Socket shall be shrouded Die-cast aluminium. Socket Il be provided with lid safety cover.
Robust mechanical intedock shall be provided s that the switch can be put ON only
when the plug is fully engaged and plug can ithdrawn only when the switch is in OFF
position. Also cover can be opened only the switch is in OFF position. Wiring shall be
carried out with 1100 V grade PVC ingitated stranded aluminium/copper wire of adequate
size. The Terminal blocks shall be ogf4100 V grade. The Terminal blocks shall be of 1100 V
grade made up of unbreakable pblymide 6.6 grade with adequate cument rating and size.
The welding receptacles sh e provided with inbuilt ELCB rated for suitable mA sensitivity
ranging from 30-300 mA

Cable Drum Lifting Jack

able drum lifting shall be of screw type with 10 ton capacity. The cable drum
jacks s be manufactured from fabricated steel. The spindles supplied with the cable

nests shall be of SG cast steel. Cable drum jack supplied shall have undergone load testing
and reports for the same shall be submitted. At least Two Nos. of jacks shall be supplied for
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3.12.00

3.12.01

3.12.02

3.13.00

3.13.01

4.00.00
4.01.00

4.01.01

4.01.02

4.01.03

4.01.04

4.01.05

4.01.06

NTPC use. Contractor has to make arrangements for his own jacks for cable
reeling/unreeling under his scope of installation.

Galvanising

Galvanising of steel components and accessories shall conform to 1S5:2629 | 154759 &
15:2633. Additionally galvanising shall be uniform, clean smooth, continuous and free from
acid spots.

The amount of zinc deposit over threaded portion of bolts, nuts, screws and washers shall
be as per 15:1367 . The removal of extra zinc on threaded portion of components shall be
carefully done to ensure that the threads shall have the required zinc coating on them as
specified

Welding

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

INSTALLATION
Cable tray and Support System Installation

Cables shall run in cable trays mounted horizontally or vertically on cable tray support
system which in tum 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 normmal 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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4.02.00

4.02.01

4.02.02

4.02.03

4.02.04

4.02.05

4.03.00

4.03.01

4.04.00

4.04.01

4.04.02

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 propery embedding conduit pipe sleeves wherever
necessary for cabling work. All openings in the floor/frooffwall / 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

specified in
by means of
e, plate or other

Junction boxes shall be mounted at a height of 1200mm above floor level or
the drawings and shall be adequately supported/mounted on masonry
anchor fasteners/ expandable bolts or shall be mounted on an a
structural supports fixed to floor, wall, ceiling or equipment foundatio

Cable Installation

Cable installation shall be carried out as per 15:1255 apd other applicable standards.

For Cable unloading, pulling etc following guidelires shall be followed in general:

a) Cable drums shall be unloaded, hdndled and stored in an approved manner on hard
and well drained surface so that they may not sink. In no case shall be drum be
stored flat i.e. with flange-horizontal. Rolling of drums shall be avoided as far as
possible. For short distances, the drums may be rolled provided they are rolled
slowly and in propepdirection as marked on the drum. In absence of any indication,

Is and shall be rolled slowly so that cable comes out over the drum and
below. All possible care shall be taken during unreeling and laying to avoid
age due to twist, kink or sharp bends. Cable ends shall be provided with sealed
lastic caps to prevent damage and ingress of moisture.
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INDEX

S.No. | DESCRIPTION

1 TITLE SHEET

2 INDEX SHEET

3 C&l SPECIFIC TECHNICAL REQUIREMENT

4 GENERAL TECHNICAL REQUIREMENTS

5 LIST OF DOCUMENTS/DELIVERABLES

SPECIFICATION FOR MEASURING INSTRUMENTS (PRIMARY &
SECONDARY), VFD, ELECTRICAL ACTUATOR AND LCP

INSTRUMENTATION CABLE, CABLE INTERCONNECTION AND
TERMINATION PHILOSOPHY

8 INSTRUMENT STUB DETAILS

9 INSTRUMENT INSTALLATION DRAWING

10 SIGNAL EXCHANGE BETWEEN DRIVES AND DCS

11 DRIVE AND INSTRUMENT INTERFACE DIAGRAM

QUALITY ASSURANCE FOR INSTRUMENTS & STARTER PANEL/LCP
AND TYPE TEST REQUIREMENTS

12

13 MANDATORY SPARES

14 SUB VENDOR LIST
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N/PS_PEM-MAX

C&I SPECIFICATION FOR SECTION: C
GYPSUM DEWATERING SYSTEM

SUB SECTION: C&l

Specific Technical Requirements (C&I):
GYPSUM DEWATERING SYSTEM (GDS) shall be operated from DCS (BHEL's scope).

The Contractor shall provide complete Instrumentation along with necessary fittings,
accessories and valve manifold etc for control, monitoring and operation of entire GDS
except marked as BHEL’s scope in P&ID attached in specification. 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 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.

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, and 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.

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.

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 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 and delivery 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.

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.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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

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.

For cable scope refer to electrical scope between BHEL and vendor defined in electrical
specification.

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 provide mandatory spares as per mandatory spares list.

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&I
specification. In absence of only deviation, a No deviation certificate is to be furnished.

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 provide input/output list, drives list, junction box schedule and termination details,
recommended control logics / write-up etc. the list of documents to be submitted after award
of contract is to be referred by bidder.

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

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 I&C equipment included elsewhere in specification will
have to perform by Bidder without any cost implication.

Instrument installation and accessories required for the same shall be in Bidder's scope and
shall be submitted after award of contract. However, any instrument/ analyser installation
not covered in the same shall be subject to customer and BHEL approval during detailed
engineering. Bidder to provide erection hardware including junction boxes, canopies,
structural steel as required.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

N/PS_-PEM-DMAX
CizFdal C&I1 SPECIFICATION FOR gggggﬁl gN_ cal
H”Il GYPSUM DEWATERING SYSTEM '
21. Provision for separate Terminal block/wiring diagram for power and control blocks of

control panel to be ensured.

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

Bidder to provide temperature sensor along with temperature transmitter for HT drives i.e.
Pump and Motor for BRG and winding temp measurement.

Vibration Monitoring System, is envisaged for HT Motor, which is in BHEL scope.
However, for mounting of vibration sensors/probe, vendor to provide vibration pad (of
dimension of 80mm x 80mm x 10mm each) for mounting of sensors and a notch/slot for
mounting of key phasor.

Bidder to provide Flow measuring device suitable for the service condition, which shall be
decided by BHEL/customer during detail engineering. Bidder to comply the requirement
without any commercial implication.

Bidder to furnish electrical load/UPS load data during detailed engineering.

415VAC /230 V 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 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.

Interface of MCC, HT SWGR, Solenoid valves, field instruments, Actuators etc. with
DDCMIS based control system shall be as per Drive Control Philosophy enclosed in
specification.

Local control panel and VFD panel, if any required for operation shall be in bidder scope.

The solenoid operated valves/Dampers/Gate shall have a limit switch for open/close
feedback. Solenoid Valve shall be rated for 24V Dc only.

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

Diaphragm seal shall be provided with Instruments having contact with corrosive media.
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.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Redundancy of sensors shall be provided by bidder

(i) Triple redundancy for all Analog and binary inputs required for protection of
system/drives.

(i1) For all other control functions dual redundancy of the sensors shall be provided by the
bidder.

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

Use of process actuated shall be avoided unless unavoidable.

Number of pairs to be selected for Screen /Control cable

a) F-Type: 2P/4P/8P/12P (Size: 0.5sqmm?2)

b) G-Type: 2P/4P/8P/12P (Size: 0.5sqmm?2)

¢) Core Cable: 3CX2.5sqmm?2/ 5CX2.5sqmm2/ 12CX1.5sqmm?2

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

In addition to requirements specified here, all C&I systems/ sub-systems/ equipment/
devices shall also meet other requirements stipulated under other Sub-sections/ parts/
sections of specification. In case of any conflict and repetition of clauses in the
specification, BHEL discretion will prevail.The requirements given are to be read in
conjunction with detailed Technical specification enclosed.

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.

All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided
with suitable Free standing cabinet(s)/panel/rack/canopy so that the equipments are
protected against rain/ sunlight etc.

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

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

Drive control philosophy/signal exchange list attached elsewhere in the specification are
Tentative. Shall be finalized during detailed engineering.
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46. Contractor shall furnish Instrument Schedule, I/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 HART in BHEL approved format. Also reusable
database format like MS Excel, MS Access etc. of these documents shall also be provided
by Contractor in BHEL approved format. Soft copy of the formats shall be provided to the
successful bidder.

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&I 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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FORM NO. PEM-6666-0

SPECIFICATION NO.:
kil SPECIFICATION FOR VOLUME
Hﬂ[[ CONTROL & IN%‘TCUKHZEGNETS?TION FOR AUX SUB SECTION
. REV. NO. DATE :
SHEET OF

GENERAL REQUIREMENT

1.0

2.0

3.0

4.0

5.0

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.

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.

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 detalil
engineering.

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.

The customer specification attached as Specific Technical Requirement will supercede the Data
sheets, if there is any mismatch.
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C&I SPECIFICATION FOR

GYPSUM DEWATERING SYSTEM

SECTION: C
SUB SECTION: C&l

LIST OF DELIVERABLES OF PEM - C& DEPARTMENT
Sl. No{DRAWING NO. DRAWING/DOCUMENT TITLE CATEGORY
1 CONTROL & OPERATIONAL WRITE-UP FOR THE
PE-V4-463-145-1901 SYSTEM WITH SET POINTS A
2 CONTROL SCHEME/LOGIC DIAGRAM (TO BE
PE-V4-463-145-1902 IMPLEMENTED IN DDCMIS) A
3 PE-V4-463-145-1903 HMI PICTURES/PLANT SCHEMATICS A
4 PE-V4-463-145-1904 INSTRUMENT SCHEDULE WITH SET POINTS A
5 PE-V4-463-145-1905 I/0 LIST (ANALOG & BINARY) A
6 DRIVE LIST/SOLENOID/ACTUATOR VALVE LIST
PE-V4-463-145-1906  (WITH LOCATION DATA A
7 PE-V4-463-145-1907 FIELD JB/LIE/LIR,DRIVES TERMINATIONS A
8 PE-V4-463-145-1908 DATASHEETS FOR INSTRUMENTS, JBs, etc. A
9 PE-V4-463-145-1909 QUALITY PLANS (INSTRUMENTS, VMS, etc.) A
10 INSTRUMENT HOOK-UP DRAWING
PE-V4-463-145-1910 A
11 PE-V4-463-145-1911 THERMOWELL SIZING CALCULATION A
12 PE-V4-463-145-1913 CABLE SCHEDULE & INTERCONNECTION A
13 PE-V4-463-145-1914  [ANNUNCIATION & SOE LIST A
NOTES:
ANY OTHER DOCUMENT DECIDED DURING DETAILED ENGINEERING SHALL BE PROVIDED BY
BIDDER WITHOUT ANY COMMERCIAL/TECHNICAL IMPLICATION.
CONTRACTOR TO SUBMIT REUSABLE DATABASE FORMATS IN BHEL/CUSTOMER APPROVED
FORMATS LIKE MS EXCEL, MS ACCESS OF DOCUMENTS LIKE INSTRUMENT SCHEDULE, I/O LIST,
DRIVE LIST, FIELD JB TERMINATIONS, CABLE SCHEDULE & INTERCONNECTION, etc.
SOFT COPY OF FORMATS SHALL BE PROVIDED TO SUCCESSFUL BIDDERS.
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SPECIFICATION FOR MEASURING INSTRUMENTS
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T.UL.U0

1.03.00

1.04.00

1.05.00

1.06.00

1.07.00

EVEry panel-mounted INSTUment requiring power supply snail 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, switches 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
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

PAGE 1 OF 34
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020/RPS-PEMMAX
CLAUSE NO. TECHNICAL REQUIREMENTS o i
NTPG
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-CZ 1 cE50F 8
PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 MEASURING
INSTRUMENTS
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020/RPSPEM-MAX
CLAUSE NO. TECHNICAL REQUIREMENTS v dis
Q NTPG
2 Accuracy + 0.060 % of calibrated range (minimum) for calibrated

3. Stability

4 Turn down

5 Housing

6. Electrical connection

7. Process connection
8. Operating Ambient
temperature

Overpressure

9 Accessories

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).

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

2" NPT(F) FOUNDATION Fieldbus/PROFIBUS PA
compatible

" NPT (F)

85 deg C without display.
70 deg C with display.
150% of max operating pressure

-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
SECTION - VI, PART-B SUB-SECTION-III-C2
PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 MEASURING

FLUE GAS DESULPHURISATION (FGD) SYSTEM

PAGE 6 OF 8

INSTRUMENTS
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CLAUSE NO.

TECHNICAL REQUIREMENTS raddif
Q NTPG

16.02.00

16.02.01

10. Mounting 2 inch pipe mounting with Enclosure/Rack/Canopy.

11. 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.

Temperature Transmitter

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 72" 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

70 deg C with display.
temperature eg & with display

LOT-

1A PROJECTS, TECHNICAL SPECIFICATIONS PART-B

FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-B SUB-SECTION-lI-C2 PAGE 7 OF 8

PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 MEASURING
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CLAUSE NO. TECHNICAL REQUIREMENTS o i
NTPG

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
TIC-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
TT.

LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS PART-B
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-B SUB-SECTION-N-C2 | o 6 OF 8
PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 MEASURING
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
high | Inert gas | Tempered * toughened
actuated/ Liquid | Borosilicate gauge glass
filled other than | steel armoured reflex or
pr. mercury transparent type.
SS 316
SS 304
Die-cast Forged carbon steel/304
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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dust | Weather and dust
2-55 | proof as per IP-55

CS/304 SS leak proof

Provided

1 service legend or laminated phenolic name plate

sc, | SS Thermowell

(if
by
ge

isolation valve

Gasket for all KEL-F shield
for transparent type vent
and drain valves of
Steel/SS as per CS/Alloy
process Requirement.

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.

the application.

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

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-III-C2
SECTION-VI, PART-B MEASURING PAGE 13 OF 34
BID DOCUMENT NO.: CS-0011-109(1)-2 INSTRUMENTS
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R e L o TTE |

Rt L LI R T T

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
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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
seals or very low pressure/DP range.

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, 6VA rating. Protection class shall be IP-55.
I
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-III-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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viatenai or prancn pipe

-

INTS

Essential/Minimum Requirements

Concentric as per ASME PTC-19.5 (Part-ll), ISA RP-
3.2, 1960 or BS-1042, ISO 5167

316 SS

3 mm for main pipe diameter up to 300 mm andé mm
for main pipe dia above300 mm.

Same as main pipe

Globe

Same as pipe material

1/ 2 inchor 1inch (as applicable)
Required

Flanged weld neck or D & D/2 with 3 pairs of tapping (
as applicable ). Root valves to be provided in all the
lappings. However for flow elements in CPU, DM & PT
olant- 2 Pairs of Tappings shall be provided as
minimum.

).341t00.7

Yes

Yes

Root valves, flanges, Vent/drain hole(As required)

SPECIFICATION SUB-SECTION-III-C2
VI, PART-B MEASURING PAGE 16 OF 34
NO.: CS-0011-109(1)-2 INSTRUMENTS
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|| 4 | Indication

20 mA DC galvanically isolated. If analyser provides
perimposed HART signal on 4-20 mA DC output, It
all also be connected to PC based station.

JO + 2 NC for high alarm

be provided with range selection facility.

°C

Digital Alphanumeric Display. Display of reading in

gineering units shall be provided.

sather & Dust proof (IP 55) Die cast Aluminium/SS.

croprocessor based with self diagnostic.

\RT / RS 485 Port Modbus Protocol / Ethernet
‘P/IP protocol for communication with plant control
stem.

to & Manual (from Remote)

be arranged by Contractor subject to Employer’'s
proval.

interconnection tubing and cabling between probe

d analyser / analyser panel and cabling from
alyser/ analyser panel to local junction box are to be
wided.

SPECIFICATION SUB-SECTION-III-C2
VI, PART-B MEASURING PAGE 19 OF 34
NO.: CS-0011-109(1)-2 INSTRUMENTS
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r Hot-extractive sampling type and Dilution extractive
ie systems, the entire system including analysers,
mple handling/conditioning system etc offered shall

sourced from/assembled at Original Analyser
inufacturer(OAM) works

per FGD system design and process parameter

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-III-C2
SECTION-VI, PART-B MEASURING PAGE 20 OF 34
BID DOCUMENT NO.: CS-0011-109(1)-2 INSTRUMENTS
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12.00.00

12.01.00

SPECIFICATION OF ANALYSERS
Common Requirements
1. Type of electronics Microprocessor based
2. Zero & span Adjustment To be provided
3. Ambient temp. 50°C
4. Display LCD
5 Enclosure Type / Material Weather and Dust proof (IP 55), Die cast
aluminum with corrosion resistant epoxy
coating for external field mounting
analysers
6. Output signals Analog 4-20 mADC
7. Error / fault Diagnostic To be provided.
8. Power supply The power supply to all the analyzers /
monitors shall be supplied by contractor

LOT-IA PROJECTS

FLUE GAS DESULPHURISATION (FGD)

SYSTEM PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-III-C2
SECTION-VI, PART-B MEASURING PAGE 30 OF 34
BID DOCUMENT NO.: CS-0011-109(1)-2 INSTRUMENTS

Page 246 of 528

264



6693/2020/PS-PEM-MAX

provided by the Contractor. SWAS
instruments to be mounted in the panel
except Hotwell analysers.

For the same and other field application
free standing cabinet(s) / panel / rack is to
be provided by the Contractor for
mounting the analysers / transmitters /

meters as applicable due to environment.

11.  Other Requirements

All chemical reagents required for silica,
phosphate, sodium, chloride, residual
chlorine and hydrazine analyzers for 12
months operation is to be supplied in
phased manner depending on shelf life.

1. Type Continuot
2. Range 0-14 pH
3. Accuracy <* 1% of
4. Temperature Automatic
Compensation
5. No. of Streams Single
LOT-IA PROJECTS TECHNICAL !
FLUE GAS DESULPHURISATION (FGD) SECTION
SYSTEM PACKAGE BID DOCUMENT

Page 247 of 528

265



266
6693/2020/PS-PEM-MAX

Page 248 of 528



6693/20

Fal

6P S-PEM=IV
CLAUSE NO.

paddis
TECHNICAL REQUIREMENTS NTPG

1.00.00
1.01.00

1.02.00
1.02.01

1.02.02

2.00.00
2.01.00
2.01.01

2.01.02

2.02.00

2.03.00

GENERAL:

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.

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

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.

COMMON REQUIREMENTS FOR NON INTRUSIVE ELECTRIC ACTUATORS
TYPE:

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.

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.

RATING:

(@) 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.
CONSTRUCTION:
(& Enclosure:
Totally enclosed weatherproof, minimum IP-68 degree of protection.
(b)  Manual Wheel:

Shall disengage automatically during motor operation.

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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CLAUSE NO. mam
TECHNICAL REQUIREMENTS NTPG
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:

(d)

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 s ora
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CLAUSE NO.

paddis
TECHNICAL REQUIREMENTS NTPG

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.

(a8 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.

(@)

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
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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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1.02.00

1.02.01

1.02.02

1.02.03

1.02.04
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vessel code, Indian Boiler Regulation (IBR), ISA, and other standards specified
elsewhere as well as in accordance with all applicable requirements of the “Federal
Occupational Safety and Health Standards, USA” or acceptable equal standards. All
the Control Valves, their actuators and accessories to be furnished under this Sub-
section will be fully suitable and compatible with the modulating loops covered under
the Specification.

All the control valves and accessories offered by the Bidder, shall be from reputed,
experienced manufacturers of specified type and range of valves.

CONTROL VALVE SIZING & CONSTRUCTION

The design of all valve bodies shall meet the specification requirements and shall
conform to the requirements of ANSI (USA) for dimensions, material thickness and
material specification for their respective pressure classes.

The valve sizing shall be suitable for obtaining maximum flow conditions with valve
opening at approximately 80% of total valve stem travel and minimum flow
conditions with valve stem travel not less than 10% of total valve stem travel. All the
valves shall be capable of handling at least 120% of the required maximum flow.
Further, the valve stem travel range from minimum flow condition to maximum flow
condition shall not be less than 50% of the total valve stem travel. The sizing shall
be in accordance with the latest edition of ISA handbook on control valves. While
deciding the size of valves, Bidder shall ensure that valves trim exit outlet velocity as
defined in ISA handbook does not exceed 8 m/sec for liquid services, 150 m/sec. for
steam services and 50% of sonic velocity for flashing services. Bidder shall furnish
the sizing calculations clearly indicating the outlet velocity achieved with the valve
size selected by him as well as noise calculations, which will be subject to
Employer’'s approval during detailed engineering.

Control valves for steam and water applications shall be designed to prevent
cavitation, wire drawing, flashing on the downstream side of valve and down stream
piping. Thus for cavitation/flashing service, only valve with anti cavitation trim shall
be provided. Detailed calculations to establish whether cavitation will occur or not for
any given application shall be furnished.

Control valves shall have leakage rate as per leakage Class-1V.

LOT-A PROJECTS TECHNICAL SPECIFICATION
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pressure drops permit.

2.02.00 Valves with high lift cage guided plugs & quick-change trims shall be supplied.

2.03.00 Cast Iron valves are not acceptable.

2.04.00 Bonnet joints for all control valves shall be of the flanged and bolted type or other
construction acceptable to the Employer. Bonnet joints of the internal threaded or
union type will not be acceptable.

2.05.00 Plug shall be of one-piece construction cast, forged or machined from solid bar
stock. Plug shall be screwed and pinned to valve stems or shall be integral with the
valve stems.

2.06.00 All valves connected to vacuum on down stream side shall be provided with packing
suitable for vacuum applications (e.g. double vee type chevron packing)

2.07.00 Valve characteristic shall match with the process characteristics.

2.08.00 Extension bonnets shall be provided when the maximum temperature of flowing fluid
is greater than 280 deg. C.

2.09.00 Flanged valves shall be rated at no less then ANSI press class of 300 Ibs.

3.00.00 VALVE MATERIALS
Refer mechanical sections for body and trim materials. The exact body and trim
materials shall be finalised during detailed engineering depending on the service
applications.

However, Bidder may offer valves with body and trim materials better than specified
materials and in such cases Bidder shall furnish the comparison of properties
including cavitation resistance, hardness, tensile strength, strain energy, corrosion
resistance and erosion resistance etc. of the offered material vis-a-vis the specified
material for Employer’s consideration and approval.
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5.00.00

6.00.00

6.01.00

7.00.00

~

VALVE ACTUATORS

All Control Valves shall be furnished with Pneumatic Actuators. The Bidder shall be
responsible for proper selection and sizing of valve actuators in accordance with the
pressure drop and maximum shut off pressure and leakage class requirements. The
valve actuators shall be capable of operating at 60 deg.C continuously.

Valve actuators and stems shall be adequate to handle the unbalanced forces
occurring under the specified flow conditions or the maximum differential pressure
specified. An adequate allowance for stem force, at least 0.15 Kg/sq.cm. per linear
millimeter of seating surface, shall be provided in the selection of the actuator to
ensure tight seating unless otherwise specified.

The travel time of the pneumatic actuators shall not exceed 10 seconds.
CONTROL VALVE ACCESSORY DEVICES

All pneumatically actuated control valve accessories such as air locks, hand
wheels/hand-jacks, limit switches, Microprocessor based Positioner, diffusers,
external volume chambers, position transmitters (capacitance or resistance type
only), reversible pilot for Positioner, tubing and air sets, solenoid valves and junction
boxes etc. shall be provided as per the requirements.

SPECIFICATIONS FOR MICROPROCESSOR BASED POSITIONERS

1 | Electrical a) Input signal 4-20 mA

b) Power Supply | Loop powered from the output card of
control system.

tocol Compatibility for remote calibration &
diagnostics (Super-imposed Hart signal on
input signal (4-20 mA)

)osition | Non contact type position sensing with 4-
20 mA output signal

INICAL SPECIFICATION SUB-SECTION-III-C7

CONTROL VALVES,
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P signal) are to be provided.

ficates as per Manufacture Standard/Relevant
re To Be Submitted

alibration, Auto & Manual calibration shall be
niversal HART Calibrator to be provided.

Full range & split range signal.

n | Direct & Reverse valve action(selectable)

Possible to fit valve characteristic curve - Linear
wvnaraucniZa | & Equal Percentage.
tion

ail freeze feature is to be provided. (In case, the fail
ure is not intrinsic to the positioner, Bidder shall
2 same externally through solenoid valve connected
matic circuit).

/ | Sufficient to handle the valves selected/
boosters to be supplied if required.

To suit air supply pressure/quality available.

1/4 inch NPT
10| Electrical 1/2-NPT, side or bottom entry to avoid water ingress.
Cable Entry
11| Performance | Characteristi | <=0.5 % Of Span
¢ Deviation
SUB-SECTION-III-C7
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8.01.00

8.02.00

8.03.00

8.04.00

8.05.00

9.00.00
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display on the Positioner itself (password
protected/hardware lock).

je | For supply & output pressure.

On as required basis.

accordance with the quality assurance programme

and Contractor, which shall meet the requirements of

mentioned elsewhere in the specifications. The tests
shaill Inciuae but not be nmitea to the following:

Non Destructive Test as per ANSI B-16.34.
Hydrostatic shell test in accordance with ANSI B 16.34 prior to seat leakage test.

Valve closure test and seat leakage test in accordance with ANSI-B 16.34 and as
per the leakage class indicated above.

Functional Test: The fully assembled valves including actuators control devices and
accessories shall be functionally tested to demonstrate times from open to close
position.

CV Test: Refer Cl.no 3.00.00 (8) Subsection IlIC-06 (Type test requirements)
CONTROL VALVE QUANTITIES

Bidder shall furnish all the control valves under this package as finalised during
detailed engineering stage without any price repercussions whatsoever depending
on the process requirements. All the control valves provided by the Bidder for this
project shall meet the specifications requirements specified herein. Specification for
control valves in this Sub-section has to be read in conjunction with other relevant
Sub-sections of this specification.
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D/ PISWE NOM A X
VARIABLE FREQUENCY DRIVES
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

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

disconnectors and earthing switches IEC

62271-102

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
IS/IEC: 62271-200

AC electricity meters IS: 722

Metal oxide surge arrestor without gap for AC system IEC: 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 (CSI) 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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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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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 (OPTIONAL, IF SPECIFIED)

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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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 filled 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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15.01.00
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17.01.00
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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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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

-Input 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.
iii) 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.

Page 269 of 528

287



6693/202

D/ PISWBE NRM

AX
VARIABLE FREQUENCY DRIVES

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
ii. 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)
ii. 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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1.00.00

1.01.00

1.01.01

1.01.02

1.01.03

1.01.04

2.00.00

2.01.00

2.01.01

2.01.02

2.02.00

2.02.01

CONTROL DESK & PANELS
GENERAL

All control desk, panels, LVS panel etc. shall be furnished fully wired with necessary
provision for convenience outlets, internal lighting, grounding, ventilation, space heating, anti-
vibration pads, internal piping & accessories as required for completeness of the system.

All panels, desks, cabinets shall be free standing type & have bottom / top entry for cables to
be finalised application wise during detailed engineering stage. The bottom of desk &
cabinets shall be sealed with bottom plate, compression cable glands (double for field and
single for inside rooms) and fire proof sealing material to prevent ingress of dust and
propagation of fire. Sufficient number of power receptacles with disconnect switches shall be
installed within all panels/desk.

Exterior steel surface shall be sand blasted, ground smooth, filled, primed, sanded and
smooth enamel painted to give a good finish subject to minimum paint thickness of 65-75
microns for sheet thickness of 3 mm and 50 microns for sheet thickness of 2mm. The exact
color shall be finalised during detailed engineering.

The design shall conform to the EN ISO 11064 (Ergonomical design of control room), Part-
1,2 and 3.

CONTROL DESK & PANEL
GENERAL

The exact dimensions, material, construction details, grounding, general arrangement etc. of
Control Desk etc. shall be as per the actual requirement and shall be finalised during detailed
engineering and subjected to Employer’s Approval.

For control desk mounted instruments/ devices etc., which are to be powered from UPS, all
required conversion of interface equipments / accessories to make such devices compatible
with UPS supply shall be provided. All necessary hardware like Input switches/ fuse unit for
each feeder as well as switch fuse unit for each instrument/ device on the power supply line
shall be provided. From UPS, redundant feeders shall be provided with suitably rated MCB
and provision of fast auto changeover of UPS feeders.

Control Desk (CD)

Control desk shall be Modular, non-welded construction free standing table top type with
front & back cover constructed of 1.6 mm thick CRCA steel plates. The tabletop of the control
desk shall be arc-shaped for mounting TFT monitors & mice. The work surface of control
desk shall be 30mm thick with the top 12mm of Acrylic Solid Surface (ASS) and the
remaining 18mm of laminated medium density fiber board. Work surface shall be made of
two different colors at same level and seamlessly joined in each section. The structure frame
shall consist of extruded aluminum top and bottom horizontal beams and vertical support
tensioned together to form an integrated, finished curvilinear shaped frame. Vertical &
Horizontal supports, minimum 2.5mm and 2mm thick respectively, have to be provided for
the structure frame. Extreme side legs shall be illuminated type and should complete the

LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS

FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B
SYSTEM PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 | CONTROL DESK & PANELS | 10OF 3

SUB-SECTION-IIIC-9 PAGE
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overall form and aesthetics of the desk. It shall have concealed cable & wire way
management system. Telephone sets shall be mounted on the control desk. Sliding keyboard
trays shall be provided on the CD. The exact profile of the desk, dimension and the radius of
curvature shall be finalised during detailed engineering stage.
2.02.02 All operator monitors & mice shall be mounted on this CD.
2.02.03 The cabling / wiring between OWS & CPU’s, power supply cables etc. shall be aesthetically
routed and concealed from view.
2.03.00 Internal Panel/Desk Items
Equipment and devices mounted within the panels/desk shall be mounted on suitable
racks/brackets and shall be arranged for convenient access for adjustment and maintenance
work.
LOT-1A PROJECTS, TECHNICAL SPECIFICATIONS
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B SUB-SECTION-IIIC-9 PAGE
SYSTEM PACKAGE BID DOC. NO.: CS-0011-109(1A)-2 | CONTROL DESK & PANELS | 2OF 3
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HEERE SPECIFICATION FOR VOLUME  IIB

Hﬂ[l LOCAL PANELS SECTION D

. ‘ REV. NO. 03 DATE : 16-09-2013
SHEET 1 OF 6
1.0 SCOPE
This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works,
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment.

2.0 CODES AND STANDARDS

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant
National and International standards.

2.2 As a minimum requirement, the following standards shall be complied with:

a) IS-6005 : 1998 . Code of practice for phosphating of iron and steel.

b) IS-5: 2007 : Colors for ready mixed paints and enamels.

C) 1S-1248:2003 . Direct Acting Indicating Analog Elec Measuring Instruments.

d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-1 (General Rules)

e) 1S-8828:1996 . Circuit breaker for household and similar installations.

f) [S-13947 (Part-1):1993  : Low Voltage switchgear & control gear : Part-1 (General Rules)

s)] ISA-18.1:1979 : Annunciator Sequences and Specification

h) NFPA-496:2003 . Purged & Pressurised Enclosure for Electrical Equipment in
Hazardous Locations.

3.0 TECHNICAL REQUIREMENTS

3.1 Panel Construction

3.1.1 The local panels shall house the secondary instruments, annunciation system, Single loop controller,
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required
for operation and monitoring of the equipment locally.

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

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

3.1.4 The salient features of construction shall be:

Sheet material: Cold rolled sheet steel

Frame thickness: Not less than 3.0mm

Enclosure thickness: Not less than 2.5 mm for load bearing sections (Mounted with instruments)
1.6 mm for doors and Not less than 2.0 mm for others

Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0)

Gland plate thickness: 3.0mm

Base channel: ISMC 100 with anti-vibration mounting & foundation bolts.

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

3.1.6  Suitable neoprene gasket shall be provided on all doors and removable covers. Suitable ventilation

system along with louvers shall be provided at bottom and top of the doors covered with removable wire

mesh.
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3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

The class of protection shall be in accordance with IP-42 unless otherwise specified in the data sheet —
A (No. PES-145-54A-DS1-0).

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

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

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

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

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

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

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

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

Suitable space heaters operable on 240 Volts 50 Hz AC power system shall be provided at the panel
bottom. These shall be designed to maintain the panel temperature five (5) deg. C above the ambient
temperature during maintenance shutdown. Suitable isolating and control devices comprising of MCB,
thermostat etc. shall be provided for the space heater.

The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of
the panel. It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main
station earth. The panel mounted equipments / devices shall be connected to earth bus through green
coloured PVC insulated stranded copper conductor of 2.5 mm2 size.

Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20
mm height. The individual devices on the panels shall be as provided with separate name plate with
inscription of 3 mm height. The instrument / devices shall be provided with stick on label plates inside
the panel. The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte
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