BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TEgE @7 ||| TITLE:
TECHNICAL SPECIFICATION FOR VOLUME 1I-B
H”[’ OZONE GENERATION PLANT SECTION —D1
1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014
STATION UNIT NO. 3, STAGE-3
7.2 Code 1S:2266
7.3 Factor of safety Not less than 5
7.4 No. of full laps on the Rope shall be of sufficient length so that 3 (three) full laps remain
drum at extreme low on the drum at extreme low position of the hook not taking into
position of hook consideration the turns covered by the wore rope anchorage and
one spare groove for each lead of the wire rope on the drum
when hook is at its highest position.
8.0 Load Hook and block
8.1 Type of load hook Plain shank type swiveling with safety latch (section: circular/
trapezoidal/’c’ type)
8.2 Load hook Code 1S:15560
8.3 Load hook Material As per IS: 1875, min. C 20 forged
8.4 Hook suspension Thrust bearing
9.0 Gear (Hoisting)
9.1 Type Spur / Helical
9.2 Material Gear: 16 Mn Cr5/20Mn Cr5 /C40/C50/EN19/EN24 / SAE
8620 /16 Cr Ni 4 /18 Ni Cr Mo5/ 39 Ni Cr. MO3 / 42 Cr MO4
9.3 Bearing type Antifriction Ball
10.0 | Trolley drive
10.1 | Wheel Single flange taper thread
10.2 | Wheel conform to (Std./ | 1S: 3938
code)
10.3 | Wheel material As per IS 3938
10.4 | Bearing type Antifriction Ball
11.0 | SHEAVE
11.1 | Material Cast / forged steel. 1S: 2062 Gr. B / as per I1S: 3938
11.2 | Bearing type Antifriction Ball
12.0 | BRAKE (Hoist)
12.1 | Type ACEM / DC EM brakes
12.2 | Capacity 150 % of FLT
12.3 | Number One number for each motor
13.0 | BRAKE (Trolley)
13.1 | Type ACEM / DC EM brakes
13.2 | Capacity 125 % of FLT or 100% of motor torque (Which ever is higher)
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WW?W TITLE: BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001
TECHNICAL SPECIFICATION FOR VOLUME 1I-B
””"’ OZONE GENERATION PLANT SECTION —D1
1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014
STATION UNIT NO. 3, STAGE-3
13.3 | Number One number for each motor
14.0 | ROPE DRUM
14.1 | Material As per IS 3938. Seamless steel pipe. ASTM A106 /A53 grade B
14.2 | Type of groove Right hand groove or Right hand and left hand groove
14.3 | Spare groove on drum One (1) spare groove when the hook is at its highest position
15.0 | TYPE OF DSL
15.1 | Travel PVC shrouded bus bar conductor type
16.0 | MOTORS (for hoisting (As per1S: 325 & IS : 3938)
and trolley)
16.1 | Type Sq. Cage induction, TEFC, S4 duty, 40% CDF
16.2 | Number of start 150 starts / hr
16.3 | Voltage, Phase and 415V + 10%, 3 phase, 4 wire, 50 Hz, + 5 %,
Frequency combined variation of +-10%
16.4 | Class of insulation Class “F” and temperature rise limited to class “B”.
16.5 | Type of enclosure TEFC
16.6 | Degree of protection IP-55
provided for enclosure
16.7 | Margin Margin for motor rating shall be 15% over maximum power
requirement at the rated speed.
16.8 | RPM Shall not exceed 1500RPM
16.9 | Starting torque The starting torque of the main motor shall be minimum 225% of
FLT
16.10 | Pull out torque 275% of FLT
17.0 | LIMIT SWITCHES Hoisting / loweringTrolley
17.1 | Type Snap action, self actuating type / two way lever
18.0 | Operation from Pendant push button for all motions of hoist
19.0 | Power cable FRLS /EPR flexible Cu cable / Aluminum cable
20.0 | Control cable FRLS /EPR flexible Cu cable / Aluminum cable
21.0 | Control Voltage 110V
22.0 | Buffer stop/wheel stop | Buffer shall be provide at the end of monorail beam
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TITLE:

BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 11-B

OZONE GENERATION PLANT
SECTION -D2

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

SECTION - D2

D2: GENERAL TECHNICAL REQUIREMENTS FOR ELECTRICAL
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TITLE:

BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 11-B

OZONE GENERATION PLANT
SECTION -D2

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

GENERAL TECHNICAL REQUIREMENTS FOR MOTORS
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT

(FECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

"PCLBTPS/OVEPC. KARNATAKA POWER CORPORATION LIMITFN SECTION: D22a |
BFLLARY TPSUNIT-3 OF = i MV!_ - VOLUME .v
[ SHEET | OF 6

4 - MOTOR':

1.0 A.C. MOTORS -

1.1 All HT motors shall be suitable for TV O, 3L g« B Frand ! moto}s shall
be suitable for 415V, 3 Phase, 50 Hz = w r ot ;T y

1.2 The motor rating shall be arrived at consic'sr 1y 1L /% 11argii: over the duty polnt input
or 10%.over the maximum demand of the driven equipment, whichever is hlgher
Moators shall be capable of starting and accelerating the .ad with the applicable

. method of starting without exceeding acceptable winding temperatures when supply
voltage is 80% of the rated voltage for HT motors and 85% for LV motors. HT motors
shall also be capab[e of satisfactory operation at full load at + .1 ply voltage of 80% of
fthe rated voltage for 5 min .commencin froiy - Ceilitza.

1.3 fMotors shall be capable of developing the reteil (. . =i torque even if the supply |
voltage drops to 70% of the rated voltage. !f such op ration is envisaged for a period |

-of one second, th+ pull out torr le ! Yo wolis 1A 1o Ltlecst 205% of full Joad
torque. ' . - - ' -

1.4 Motors shall withstand for 1 second thc v » .‘,; i 'm z c;9 strecs L develofsed due td !

7 . the vector difference between thi motor r.sl¢iy. » ui.1 ) ind the incoming supply
voltage equal to 150% of the rate - v~t~Je d wWing @i o yeerof buses.

._1.5 ' Locked rotor current of the Hi-m~"ois ra'2d ~ J0O K.\ i ¥ I:é' sw shall be limited to'
600% inclusive of 20% tolerance of thi fui o<~ ~ursir.: ¢ th . motol ' and motor rated |.

- above 1500 kW 'shall be. limitec’ to 7% (i v lusivi. of 2076 to.z ance) of full load
current of the motar. Locked rotc " curisito.\1e 'V . d 27 Lot exceed 600% of full
load current inclusiv ; of 20% tolerau .. '

1.6 The locked rotor withstand ‘tme under hU c:.*: los <. 1170 re’c | voltage shall be
more than the starting time at minimum peéy i § Lol ag specmed above by atleast
three seconds or 15% of the accelen*mg Umo bl var T peater. Provision of
speed switch shall be avoided to th+ % 1" | = 3sible.

1.7 The degreé of protection for th + motc. wicnauis he fe P-55 and 154 for outdoor

& indoor respectively and teinc. box.s shcll @ w.videZ with atleast IP-55. For
single core cable icmination, g's:1 | '=%es chal w7 qecr=3netic material. All
‘motors located in ndcardous area shali.nave tlame proof design. ‘

1.8 All HT motors . .hall b pi vud« S v ol il .afnrr Lining vooratic ‘eteciss.

1.9 Motors rated 1000 kW and aboveé s: all | ;r)'.'ldec vt B4 ie protection. These
motors shall be provided with star o1 el staiw 1 . vis. 1he 3 nos. current
transformers, one for each phase shall be i..0uniad in = sy« date compartment in the

- neutral side terminal bo:.. Tae thre« phuses sk.o™ =1 coi 2t «d to form the star point
after they pass through the CTs. the CTs she be : " 1 lev accuracy and the CT
characteristics shall be compatib!= with th. dif’erential r<la;r. The additional 3 nos.
CTs of identical characteristics .shall b~ py v ,2d 1 tho 121" / 3.3 kV switchgear
“panel. KWh meters shall be provided snall 2 f+ de-e
The ring oiling systém shall be adequr i “or .f1.ing ar.” o7 tii - s operation of the

motor for atleast one 'ialf hourwzthout prissul - oiling systerni &, 2noratt

€)€
NL.
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

] ) ’

‘KPCL/BTPS/OXEPC !

i

KARNATAKA POWER CORPORATION LIMITET . secTioN: D223
BELLARY TPS,UNIT--"E ryi_ MW VOLUME v
ITITLE . VSHEET 2 !
SN

1.1

142

1.13

144

1.15

2.0

21

3.0
3.1

3.2

33 ¢

3.4

3.5

i required s 87350 vadable i s ey et Tor Zhaut - - ~ovided for . ».Fans,

- The actriator i.10f ) - €qall na L a~gm3e . mshor! dian L ns T2 L e wwordance wh _.C

=

For 11KV & 3.3KV motors, 6 (is. Jupl w42 i, s mplex, RTDs for winding shall br
provided. Each bearing shall be | wided with one no.PT-100 duplex type RTDs for

* temperature monitoring. These wotr~. sz u. designed to withstand atleast =

harmonics *.1 the supply voltag-.

The maximum double amphtude vibrations for aotors upto 1500 rpm shall be 2F |
microns and 15 microns upto 3000 pm. - r 410! mv.rtors, maximum double amplitude
vibrations upto 1500 rpm shalt ba 40 micrani ¢ 572 m.rons upto 3000 rpm.

Maximum noise level measurer atadi % ¢4 e te rom the Huter surface of the |-

" motor shall not exceed 85 dB (*\.

Cable boxes of all 11kV & 3.0l « ‘ors sta. :» provided with quick disconnecting
type terminal connectors to facnmatf eu,y disc umectlon and removal of the motor. |
without requiring unsealing or otherwise disturbine the external cable connechons and’|.

leaving the phase segregated - 'min-| «x i tac:

The msulatlon system for * ‘00(, F& 0wy MG mdte ¢ ohall withstand the negative or
positive 0.3 / 3.0 microsecor.s w ive (2.7 pt* ‘atd peak line to earth operating voltage).
switching surges originating fro.. non- effe .tlvei* earth power system. All 11000V &
3300 V AC moto s shall hrys Sl end i tane freey .S voltage a. per .elevant
stand-uds. : . o

DC MOTOPS

DC motors shall ©2 suitab’+ for ti  1C s/sten’ » ‘tag? avauable in thé plant. Moto-
shall be capable of starting and : .ccelerating the oad with the applicable method of
stamng, without exceeding acceptable i~ 1n ten iperz ‘ures, when the supply voltage
is in the range S WY 32 0% . ..! reted  motor  voltaie.
The field windiugs forth. mof »s she Tuc euain oy re ed .-ithout forced ventilatior.

ACTUATOR "10T "1 ' 4

60034-1.
Hed wheel eraticn sl be Jidioad M acstion to raw s i,

The DC and AC actuc tor sha.. us "o 3+ w'™ acc +ssories viz., 1orque limit switch, |
end of travel switch, adjustable ..t 's.itch, hai: 1 whesl mator, thermostat, integral
starter, vaive position indicator, M: nual-Aut » levar vuth suitable locking arrangement, |
etc Complete £ stuator shall betw +la factury a~ jer .S 1337

Two normally p3n and wu norme 'y cloc 2d <2 i, « ar Je~ve- potential free contac's
corresponding -~ ¢ 2n and close pcait i CH ke vulve shall bs -ovided.

Degrex: of protection for actua*: riotor +ne'saure 11 23 [-iR and IP-67 Jorideor

and outdoc: renecti'c'y.
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

Lo - - T —————

‘ "KPCUBTPS/0/EPC KABNATAKA POWER CORPORATION LIMITEL SEATION: D2.23.
C BELLARY TPS,UNIT-3 OF 700 MV\ 1 VOLUME-IV
S : TITLE - ‘ SHEE. . OF 6
, MOTOF
4.0 TESTS o ' |
S s e Tests on alitype . of motors shallb ¢ . wci de3 =2 o et ctardard.
' 4.2 ‘All type, routine & acceptance tests as pe- relevant .3 1all be conducted on 11 kV &

3.3 kV motors. For LT motors, type test for each ratmg and frame size & make, and {
for all motors routine and acceptance teswi-sia [ o onducted. as per relevant| -
standards. ‘ :

‘ 43 For 11000V. and- 3300V AC motors, in «.aditt : "L al the ‘ests_specified above,
, ' polarisation index test shall be carried .ut as | routine test on each motor (the
’ minimum value of polarisation index ... il r.oix shall ¢ . when determined

accordingto IS : 7816)- o ’
» ‘
g 4.4 Naijse level measurement and vibratior .+ T per €7r.oardy hall - 3 conducted on aN
' . Mmotors.
Nt 4.5 Di electric tests to establish the insula i .vithstand le ¢ : ° ‘uotors as indicated in

. Clause 1.15 shall be performed on a sample coil (identical to those fo be used in the
motor quoted for) for each fype nf motor. The°r~ 'oﬂm" ~amr- 2, 3ol shall not be used
in the motors t ) be supphed _

.
T 4.6 All charactenstnc curves for the moto: ™ i = li..g hetand <ol withuiand charactensttcs, :
' starting time vs current, current vs spee. | sj L zd vs (arque at” 10v, 100% and 90% of | -
o ) rated voltage, negative withstand charac.eri. t'us, t‘. ‘or vc. ‘age ‘s rotor current curves(
) ‘ . for wound motors), Efficlency, powm fartor, slip, «# .00 2 Vy B curve ete, shall be
furnished. - A
50 TECHNICAL REQUINEL EI 1.1 -
- o ‘The motors shall comply with the partict = ¢ incuated Er anu SJONTRACTOR shall
b . furnish the details in respective columi pivsn Lzimn [t ‘: 11 - - 1-ately submitted for
different type & rati:gr of the 1 1otor). ‘
Lo
T —
_ SL. | DESC AP Ut.'L SPECIFTC LSS ] -1 ONTRACTOR
) NO: ' RECYREM=NT ‘ v
£ I [ACMoors T ]L -
o 1.0 | Application/Dezignatior | | AT o l
&" . ' - |20 [ Manufacturer | ! B l
: e : 4 ] . ’ —t
3.0 ! Type of mot=-/ frame size Sl cen | :
~ 1 . e..: ptfor sunes
4.0 | Rated I ' '
. (a) Output E W l IR !
o (b) Speed T e T R i
v (c) Voltage v J_ T ) o
s ‘ . - )
22¢C
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

| ~KP¢UBTPS/03/EéC KARNATAKA POWE conpoﬁAnON LIMITED ] SECTIO. » 0228
BELLARY TPS,UNI -3 C=T 701 MY, VOLUME-V
ﬁ [TITLE = o  SHEET ¢ CF 6
4 MOT 0D
(d Noof Phases /7 [~ I
Frequency _
| (e) System neutral - -IT - | - “It - -
5.0 ' _—" | T —__I : R
| 51 | Type of Duty IS-325 ¢ v E
; equivalent) - | ,
% [52 Duty designation (IS:325° - }' - T _—'L' - T T
: or equi\vale}r ) | |
1 6.0 Su'pply-;‘Candltions | —_ T T
(a) Allowable variations in _‘} - -
() Voltage N C T 1 T T
- (i) Frequency o _ o !
i (W) Combined . |zn L
i () Permissible unbalance | % ¢ I L ]
% _ L in supply voltage - _* B - ‘ __ L
- . “- {70 | Current T A ‘
‘il ' T T T Full load v i.‘*.mf,_"‘ T P '
' | (b) Starting : | %~ IT. B '] _
1 8.0 [ Method of startling To M‘ T
g = 8.1 | Starting ime T Sec T - T —
With rated Voltagr 1 | T 7 ]
With min. Voltage )
| With Max. Voltage T -
8.2 | Safe stall ‘time under|S:: -
hot/cold condition __ - . - ]
With rated Voltage
With min. Voltag - N T ]
With Max. Volta 3¢ T T
_ | 9.0 | Insulation ' T — -
9.1 [ Class of insulation Slas. T F o wit
: P Zore it o se ¢
i\ ae 1. Case B
;
. €. 600
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

'KPCLBTPS/OY/EPC

KARNATAKA POWER CORPORATION LIMITED

MOTOR:

_BELLARY TPS.UNI'-? QF 707 M/ ——

SECTION: D2.23
VOLUME-IV

" SHEET " OF 6

% E TITLE

9.2

Temperature rise by

' winding resistance method

.

A, ko LV notrs
C. Feiap.timited o
. ’ G 9

LA ]
'y . -

moL i (f*snn,
t 3 limed
Class ) S

10.0 |

Type of cooling (1S : 6362)

11.0

Degree  of
(1S:4691 or equivalent)

12.0

Suitable for  outdoor
operation

protection |

Den. "EFC for 1,
C -FC /

SlIRIVEADA g
= | 11/3.3- KV motor..
Pafer C'ause.?

i mone

Yer / *

13.0

Normal . Winding

connection

“14.0

Permissible No. of equally
spread start s'per hou:
under normal senvize
conditions

*
-

15.0

Efficiency (‘7 )

Full load

75 % Load -

50 % Loac

25 % Load

160

Powei' Factor

Full Load

75 % Load

50.% Load

25%Load

17.0

_To‘rque

Starting

Maximum (Pultout)

Pull up

1780

Motor reactar = (pu)

Subtransient

Transient

Steady state

15.0

Fault level
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT

(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

KARNATAKA POWER CO_RP'(;RATIONrLIMITE!' ;

offer. -

Y

2.7
o

'KPCUBTPS/O¥ERC ,
: BELLARY TPS,UNIT-3 OF 700 MW
3 . TITLE
@ MOTCR! i .
i | DCMOTORS T I
16.0 | Rated Voltage oV {2V DU |
17.0 | Class of Insulatic : Mass F .with'
R Gl PR I & TR T
, , imitt : 4:sB
, 18.0 | Temperature rise B | : IESHTE—.
19.0 | Method of starting |+ s _\
ltems under AC motors which are applicabs + for  C1 10*rs shall also be'listed .
NOTE :
10

% Information shall be filled fmis.iv by O 7EATCR abng with

SECTION: D223 |
VOLUME-V
SHE:=T6 C= 6
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TITLE:

BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR
OZONE GENERATION PLANT VOLUME 11-B
SECTION -D2
1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

DATA SHEET - C OF MOTORS

e

Description

Data to be filled by successful
bidder

vi)

General

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

vii)

Design and Performance Data

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a

Voltage

b

Frequency

c)

Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

Synchronous speed & Rated slip

=
o

Minimum permissible starting voltage

[EN
[EEN

Starting time in sec with mechanism coupled

[ERN
N

a) At rated voltage

[ERN
w

b) At min starting voltage

|_\
o

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

[EN
(]

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

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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TITLE: BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR
OZONE GENERATION PLANT VOLUME 11-B
SECTION -D2
1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

S. Description Data to be filled by successful
No. bidder
19 | Efficiency & P.F. at rated voltage & frequency
a) At 100% load
c) At 75% load
c) At starting
C. | viii) 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/
ii | Group HA/HB/IIC
9 No. of Stator winding
10 | Winding connection
11 | Kind of rotor winding
12 | Kind of bearings
13 | Direction of rotation when viewed from NDE
14 | Paint Shade & type
15 | Net weight of motor
16 | Outline mounting drawing No (To be enclosed as annexure)
D. |ix) Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TWETE @ ||| TITLE:
TECHNICAL SPECIFICATION FOR
BHE OZONE GENERATION PLANT VOLUME II-B
SECTION -D2
1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014
STATION UNIT NO. 3, STAGE-3
S. Description Data to be filled by successful
No. bidder

b) Thermal withstand characteristic

¢) Current vs time

d) Speed vs time

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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TITLE:

BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 11-B

OZONE GENERATION PLANT
SECTION -D2

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

GENERAL TECHNICAL REQUIREMENTS FOR CABLES

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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i THIS IS A PAR:I' OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

KARNATAKA POWER,CORPOHKT‘ON LIMITED " | secTion: D214

' KPCLBTPS/OVEPC l A .
BELLARY TPS,UN T-3 OF 700 MV VOLUME-V

: TITLE "  SHEET | OF 6
ﬁ . UABLINC SYXU L 8

1.0 CABLES
1.1 H T Cables

MV system (1 1kV & 3.3kV system) cables «.hall be unearthed grade suitable

~ for use in medium resistance earthed system, with siranded & compacted

) © aluminium conductors, extruded semi-conducting compound screen, extruded

XLPE insulated, Dry cured extruded semi-conducting compound with a layer

of non-magnetic metaltic tape for insulation screen, extruded PVC (Type ST -

2) FRLS inner sheath, Aluminium / ‘jalvanised teel round wire armoured,

extruded PVC (Type ST 2) FRLS ' |ter sheathed, single / multucored
sonforming to 1S 7098 (Part Il) for ror.5 |a| ~atall v Stests.

12 L T Power Cables

LV Power Cable shall be .10 V grade, singlé / .i.."icore, stranded
aluminium conductor, XLPE insulated, ™ b with PVC inner sheath,
Type ST ~ 2 and outer sheath mndr * ’FHLS PVC Type ST-2 compound:
The armouring shall be of Alumini** 1 / geite 13icad st. iel - 11d wire. The cable
_ used for BC system shall be of smgh : core typ 4. i ot 2r details shall be as

_ applicable.. Minimum coi :uctor ci-.x *ction of | *.u - cable.: “hall be 4
o T squmm. . ' . : , _
1.3 . Control Cable:.

Control cables shall be 1100V gr W, MUcors. mimmu 2.5 sqgmm Ccross..
section, stranded ‘copper conductor havmg 7 stre (ds, PVC insulated, inner

PVC sheathed, galvanised steel ' 'irc armoured and outer sheath made of

FRLS PVC compound. In situation- where ac wracy of measurement or

voltage drop in control circuit, warrant, ugher cros: secticns as required shall

be used. 4 sqg.mm copper conductior celts char - rused.cr "1 roits all

other specifications remain’ 19 _ame. :

1.4 . Instrum ntationC: '8 T P LN T e 4 :
W v . N

Instrumentatiz.: cables slall ve with strandad kirh concuctivity annealed,
tinned copper, twited pair (Wl min. . twills .2 neler) extruded PVC
insulated with overall ind / or © "vidue, . ering, w.1d-d PVC inner
sheathed, extruded ci*:r sheatin wil . ,\3LS Fv.. compound and
aluminium/galvanic=d stee wire 1 'mc.red coi ipl 3 tol.ioel” 39 Pritl &
I : '

_ The conduct ir size shall v mini.ar.y 0.7 sy 70l 1w tles sicllar to
instrumentation ¢1bl-s can 1 u- - for -TD=

.1>.5 Lighting Wire:

1100V grade, single core, strandec, ¢« condux w, FV'C asulated wires
conforming to 1S-694-1990 / |IEC 60727 Pr - 1 . C (1¢/9 / IEEE-719 (1981).
Minimum cross section of copper */ii+'s she.. L+ 2.5 =2 i "or lighting ¢i.cuits
and 4 sq. um for receptacle c’ou..s.

— R— e L smee s
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(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

"KPCUBTPS/OYEPC

16

2.0
2.1

2.2

.23

24

30
i

3.1.1

el TITLE

'S _CTION: D2.14
VO, UMEAV

KARNATAKA POWER CF 1P RATIO". LIMITED
_BELLA3Y TPSUNIT-3 * F 7oy MW

,ABLIN"T Y

Trailing Power and Control cables for Moo.'e =<+ pmicri.

11kV / 3.3 kV (UE) and 1100V (E) grade fa’whr ¢. coritrol flexible trailing,

- annealed tinned copper conductor, EPR insulated, =PR inner sheathed, CSP

outer sheathed and .shall have condutor s¢reen f rubbe..
conform to IS requnrements and any ot (T appucabl‘ - iandara.,

‘‘ables shall

CABI_..E PROPERTIES

All power; control and Instrumentat’ in nble will be with .rmour. MV cables
will be with FRLS PVC ..iner and outer: »~elh xd ott - - type of cables are

' w:th FRLS PVC, Outer “heat::

All smgle core power cables wi.. h= % ire ai.; il L elguning m, whereas
mutticore cables will ha-e galvanised .t + " wire aia.m i £

The outer sheath of ali cables she! ~a ¢’ ruder er ° suitable synthetic
-material comipatible with specified amb:znt and r\oeratmg temperature of the
cables. The:sheath ¢! =7 be re ist it to wel, 0, Lo .aJ’ lduan, (ngus, termite
and rodent attac...

The inner anc oL% r: * zath: of FoLS PYC vrias i ) shall nie s “1 -, f. "owing
performance' roCT w Nl L .
(a) " .vie critics’ Lotygen ii,.<. velie si.a be mimmur.. 29 when tested at

27+ 2°C as pe - ASTM-D-2863-77 and the te iperature index will be -
minimum 250°C 2" oitygen irali .+ 3 of 21 v

e

n tested as per

(b) ‘ine riaximum acsd gc s genera’t iis dstermin " by titration shall

; Eoless =0 20% Foonodict w4 T4l as yer IE-€9754-1
’1994“

{c) The sme’*2 ge€.: ration i.car fu shall Lgv wiuximum smoke

density ra.,.g of 60% whe, {+73d as pe. .STM-D-2843-7 (1988).

.(d) The cabizs viil pa s th@ {vdralis - t bility and t Itri.v o3t tusts as

gar Dll\ R %7
The flmshed cable shri pasc the fleiiie ity :rem as 2 (=(- 50322-1 (1993)
-and .|EEE-60383. -In additior, it shall also pass flammabil t = asper Class
F3 of Swedish Stam‘n.d £3:424-177 7 (1T
DESIGN CHITERI‘ V=l FL CsLES
Power cabl s‘,f‘

Power cable sizes shali be welects ui i besisof ¢ n. 4 t varrying capacity,

_ short circuit rating, p’ u 'stible voltaar -up anr’ sty - 1¢zation of . cable

sizes.

Power cables shall carry tao full [0wd Clwaint O i circuit cc atinuously under
site ¢conditions considering the various derating factors lik=+ T-armal resistivity
of soil, ambient airfground temperature, gi 1 Jpi. j. fethcr i aying, etc. The

“‘ e
‘VJMV

SHEET 2 OF 6
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

3.1.3

7314

less than the maximum time taken by th: -primary nrotecu.’e system to isolate

‘the fault. Fault clearing times for 1000V / 3300V notor feeders and
transformer feeders having htgh-set il tantaneous proter tion shall be 0.16
secs., whereas tie between two 7.V switchgear aru any ‘w.: 11000V /
3300V switchgear shall be 0.5 secz., i1 v hson s o endic fueders 100
sec. A

The short circuit withstand capacity of sc «n u R ‘r‘a:';:es: “1a’ be
300 amps for 2(two) seconds pe -ore - -

For 11000V / 3300V motors-conti 'lcd =y *aciuie eontac 7 wih back-up

HRC fuses, the minimum cross-secti : |of c blis sall e baq vt on 2 cut-off <

cyrrent-of the fuse: and the® fusir.yti 3.

For the cables to 415V motors ar~ fi?35s o3t . =y 1's u, (1@ cross
section shall be chosen iw:ordir. j to ti- -0l Tiat » tho tu s ead ™
fusing time. :

Voitage dup at motor tenaine.s dirag =y of Lious 1 L} Irec - the‘
following values : -

(i) - For coal mill motors 10% . (0 n vTiE 4
(it) For all motars except BFP — 17> of tl - rated v 't..c 2.
(iii) For BFP motors~ 2C"~ of the rc i . v'ohd e

(iv) For LV motors — 15% of the « td* u=o

Voltage drop in feeder 6ablas betw_ei ‘he ing 'ar.. 3" & T'uw und Bétweén

- PCC & MCC, for full load current, shall wel »ateﬂ 1 2%. -uiiver, B - Voltage

3.2

3.2.1

3.2.2

drop in feeder cables between PCC/M.C | : Moir t, izl saall La limited
to 3% during full loac runnir.;* fondi: - :

For power supply to “‘alve actuatc” nc.ut, estu s of vet : 1s isok ting and
regulating dampers and ex.aust fans, 3 ... 2.0 1 m st'anded copper
conductor cable ma, . +used u) view .’ Cac2 o turanbations 1hese cables
shall be in other respacts similar to cables described in Clet'sn *.2 at s,

Control Cables

Current transformers leads shall be cherlied ©. “the (3 4" "wrc.ii vis-a-is the
current transformer VA capacity and } sq.rii+ cabis Lhall b used for

“connection of CT to loads. In case 4 sq. im ¢ Uilor "1900% unccceptahle

-

high burden-on CTs, higher cross section «F ~<n i “czshe Lans i

Voltage transtormer leads shall be ciec ' ed" roltage drop,'A ‘hich chali be
limited to within 1% for-all cases other thai tariff metering. Fo: tariff v stering
the voltage drop shall be limited to 0.2%. 1.i :ase the voIta;e droo with 4 sq.
mm Cu conductors exceed this ¥ ue, hig « reoi: +tor: " ssiell & used.

Page 150 of 217

e i, o

; KPCL/BTPS/O3/EPC KABNATAKA POWER CORPORAICN LI}M‘ITFTl | SF TN 1214
: S BELLARY TPS\UNIT-3 0= 700 MW __ : Vi UME-IV
- ITITLE * : S-ZET3 O7 6
@ ) ’ SABLING &7 g & ;
des:gn amblent air and grom [ g e ytu& rshellt s ezaliisilaton' o
~30°C respectsveiy ¢
3.1.2 Power cables shall withstand the fau. *ren ui the ¢.. ‘cuit . 2 the duration not

. -~ . _ —_— I St

-




THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT

(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

" KPCUBTPS/OY/EPC

KARNATAKA POWER CORPORATION LIMITE. SiicTION: D2.14
: BELLARY TPS,UNIT-« NF 71, (N i/ VOLUME-IV
[TITLE .
v, SH ET4 O
CABLING SY. 1l e

A

3.3

4.0

4.1
5.0

6.0

© 7.0
71

7:2

73

g

POWER RECEPI ACLE'

Instrumentatlon Cable~

Instrumentation cables shall ccomply *.tithe - . i~ -4 .4 - suitable {or

the Digital and Analogue signals.

CABLE TERMINATIONS

All 11000V -/ 3300V terminé{tio’n ki's shall be of 1eat st ‘inkable type and
suitable for XLPE insulation and the same she.’ havz beer. tested for a short
circuit current as per relevant Standai .~

Alt 1100V termf;;iation-fo'r XLPE/PVC power ca 2 ¢ . i sonuic. cables shall be

© by crimping type tinned copper / alur inu: | lun.

'CABLE JOINTS

Cable jomts shall be avcided to the < tent p¢ ~s'le. .} jrin 5 are unavoidable
due to circuit length, in éxcess of permissible maximum “in'm length, they
shall be heat shrinkable type having a short circuit with stand capacity of 40kA

for 0.5 sec. for 11kV / 3. 3kV cables and £ A fc 0., sec. for 1100V: grade

cables

'3 phase, 4 pin, 63A pow arreeptec o vih v»"u cbalb e g sviced twe
~each floor of TG building, boiler platfou: s2-.4 21 % euci. pu.np house. The
-receptacle shall be industrial heavy duty ype ¢! d s'iall hav. untable i iterlock

facility for safety.” The re ,e,,, “acl.:ske’ cor. ra s le Ll ary aswiteh L
IS 4064

CABLE CARRIER SYSTEM

The t;able carrie - ;yStem sha.. be c2 icr.ad . & 7 31nc b 1o wing ¢

(a) Fagility i or easy laying of c-Lles.
(b) Access to mainte ' 1nr4

(c) Neat an’d aesthetic appea Th

(d) Safety ¢ equip neri&peT T mt»l.
(e) Ground wate s s2e0 ya. .

Cables shall be laid in prefabrisz.ed .udde’ Poilcrated ) trays and in
conduits. Direct burial of :abl. sha b - i~ ‘sf'nr is rowcsibl . nosase
cables are buried, length of buri-d she I 4% it 0 07 wit” P M#ddepth o
burial shall be about 750 m i . Cubl o1 * twer &7 w0 b 1o lad at every
15 m intervals .and at bonds. /JlsC Gl neren Shc c3 1ov 4y at each -
joint. '

Cable tunnels ai: ~otacceptable. @i bl vhda 1.2 s il 72 100
overhead racks. : :
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v { KARNATAKA POWER CORPORATION LIMITFD - | secrion: D2.14
. BELLARY TPS.UNIT | OF 700 MV/ — VOLUME-1V
| ITLE -
@ r CABLL :i:™D 1) _l et
- 8.0 CABLE INSTALLATION AND ~ "7GLSURIE |
81 « Al -nﬁaterial and accessories requued fc* able .stallatiol like.cable trays,

tray covers, support steel, etc., shall : +ho dip  2.<anised ai.., ~onduits/pipes -
shall also be hot dip galvanised.

: ~ The racks/trays, conduits‘/pip;es, trenches woquired t route the cables to
; o individual equipments shall be supplie 1+ - "astalled by the CONTRACTOR.

8.2 Separate trays shall be provided *.. H! -<wer/L*’ “ow " .C&F C)/Control & :
Instrumentatior cable: " 4

9.0 CABLE TRAYS AND COVERS

9.1 Cabte trays shall be « { ladder / perforat «! typ.o . nplete thh Il ecessary

coupler plates, elbows, tees, r1ds, reducers, stifféners ‘and other
accessories. Cable trays of ladde: and: perforated types and the ‘associated
~accessories such as coupler p!ates, tees, elbows, etc., shall be tabricated
from 12 (2. ick) mild steel gts, cable tray covers shall be
, fabricated from 16 gauge (1.7 mm thick) MS shects. A" i3 sh. 't steel sha';
: be hot dip galvanised as per relévant standards.

Cable trays’shall be ladder 34 « 7 3oer L G W oot i ai: ‘parforated
type for Instrumcntati~ 1 cables. '

i » 92 -  Cables of sizes 120 sq.m'm;and ez n s she. 1< hid ‘m ingi. M fbmgie
. ' © . core cables used for 3 phase AC : ‘n"'f e odls s Wo oud i el iam,

100  FIRE-PROOF SEALING OF CAE' <IN M/Tij"

Cables / cable tray openings ir.*-alls 2. 11 zors © 1wl pipe sleeves from
_ one area to another or one elevatic 1 to aiioth 7, be>. ven the t 1its and within
the same unit, shall be sealed by a fir -*:;00f : JalIng system. The fireproof
.sealing system (FPSS) sha” effcuti Jly .. weit £+ Jread of fire from the
flaming to the non-flaming side, in thr e.ent of a . *a FPSS shall
conform to relevant standard in 2 Idi"za« 270 <sirc e |“ir:,‘r.-.1ts.

’

(a) FPSS s 1. law « firereting ¢ ow: ouis
(b) The ~PSC shall be subjes 2d t- 're 4 Jurar.:e jes'. Ju-9 stream
' test, ter, rerature .1easure «ent of on-fla. “g€l11 i per ASTM-
. E119. ‘'Standard metl..." o fire t &3 of “wilding « 3 ruction ar.?
~materialc,
() .ae FPSS will LIso conforr: tv ‘i = st ‘ test ca-riec 1t

in accordance with S:- 141-139°

(d) - Under fire conditicn, the <7200 werirl. 2. . - :mi. excessive
smoke =" ny corre sitve or © e fur (¢

1.8
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'

~

i 2 N

L

' KPCUBTPS/OX/EPC

KARNATAKA POWER CORPORATION LIMIT ::* HCTION: D2.14

NIT-3 o UTUIMEV
i TITLE 1 s SHEET 6 OF
: _—@ CABLING SYSTEM ~] T

11.0 FIREBREAK ~

11'.1, Firebreak shall be provldéd 5y app ;ing .1 'suitabio ire-resistant coating on

' cables for the required length to mee' the fire rating ~f thirt, minutes.

11.2 Firebreak shall be provided at an interva’ of 15 métres in he straight portion
of each of the cable tray above ground, at intervals of C) metres in cable
trenches and at 5M for all vertical t av. All ~able inter section and tee offs
shall be provided with firebreaks. } ‘ _ - .

120 -+ TESTS , , o " N
Al tests shall be carriec Jut as .+ rclsvzy si 1y, anc approved
GTP/QAP. :

n o

Lol

4 "
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BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 11-B

OZONE GENERATION PLANT
SECTION -D2

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

GENERAL TECHNICAL REQUIREMENTS FOR PANELS, CABINETS
& MISCELLANEOUS ELECTRICAL EQUIPMENTS

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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" KPCUBTPS/O3/EPC

ITITLE
@ CONT ROL PANELS & CABINETS AND *ISCELLANFOUS

KARNATAKA POWER CORP JRA™" N _IMITED
BELLARY TPS.UNIT-3 IF 70 N 4y

SEATION: D2.24
Vi LUME-V
SHEET 1 OF .

ELECTRICAL LQUIPME!. .

— — |

1.0 CONTROL PANELS & CABINET' ST ISCE LAN~SOUS ELECTRICAL

EQUIPMENT

1.1+ Indoor -control panels pr&vided for ccarc P m'.cei in_uus systems in the plant

viz., air conditioning, evaporative air .. >ohng, ire protectlon "ystem and outdoor

control "cabinets shaﬂ comply with the o« eawsy »dlined ur 1er claus:: 1.5

below.

1.2 All the meters provided on the panel the be 4. J6 sq. " v vith an accuracy
class of 0.5 unless otherwise specified. ari* 1 ¥'2's 'Le he 'e an lccuracy of 0.2,
All meters shall be of digital type.

1.3 The facia ‘annunclation w'idows * -0 ""=d oi ‘ii.: pe 4l, -tui. cunform to
reqmrements outlined undeer mstrumenL Loond LS TOEE A §

1.4  The required 240V, 1 phase AC supp., e dire T Ly e, .

and for space heating of panel .haltbe c: . . inw e atnd pac it f,

15 Technical Requiremc ..

i ation, receptacle -

- D-SCRIPT! + FF. | IREMENTS
1. Loca‘if,; 2.3 wior i door lependir.;
: locé.lioi C
b e - — L —_— —
2 Type of mounhn;l We b or
3 Cablc el iy S lom vaending n
! . . I e PR}
4 Palit Finis.i: . iutside/lnst « To La dilad ~4arf glossy
- . wie., .
Supp./ vgl_t_@rjx ‘ 415V pl= o Bwire
Cont.")l tre sfori. i . ceotad w0 bve 110V
: ce Tz aopl !
7 Sp.i:e heater, hgl dinn ‘upply 210", i7ace A
8 Applicable standards R ;
9 Switchgear general requureme U | R ¢ _ *
10 “Facte. duilt .ssembhm . ’of' RCR L
switchgear anc¢ contr® gear -
voltages upto and Iclulin 1G0TV
AC & 120Cv DC
' . |
PSRN LH— J— ——— - - -

_
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(415V motors and 11kV & 3.3kV rzm2 ) (start sto] ptshbutin fc* all motors;

~only stop pusH buttut’ f~ eme g wicy mo s\,

3.2 The degre. ' protectivi ¢ LP <5 <kall be | -'55 with. : inopy for .utdoor and
IP54 for ind: .. applicatic "1, ‘
33 Al PBs shall e p'ivl wac.-ar ‘vica.sths s'2aP-hallha lockable in off
position.
TR
S

— |

S

e S KARNATAKA POWER CORPORATION LIMITED | secrion: .2
» o BELLARY TPS UNIT-3 OF 7C " MW VOLUME-IV
e SHEET* C7 3
CONTROL PANELS & CABINETS AND MISCELLANEOUS -
ELECTRICAL EQUIPMENT :
11 Air break switches 1513947 pt18&2
12 _| Miniature circuit breakers | 7828 i
11.5 . | HRC cartridge fuses . l 186224,
11.6 | Contactors . 182959 ]
11.7 __| Control switches/pus i buttons . | .S €875 .
11.8 | Cument transformers _;_'_ld i VR |
11.9 .Voltage transformer. ___S3'56
(1110 |Relays - | .c apay
. 5/ I i
11.11 | Indicating instrument: IS 194¢
11.12. | Arrangement’ for buz s, mzv | IS 37
connections and acces .one by | '
11.13 Deg_ee of Protection__ ;. _ I 12 27/342" e
11.7¢ | Climate  paofing - o lj’r-."?trice L 83su
‘ equnpmen’t
11.15 23 of pr-ictice .~ pl Jsphe i N “jon l oo ,3
L _L&stwl . - s
11.16 Wr'o,ught aluminiue: and aluminium | 1S 5082
L _ | alloys for electrical nurprgas .
20 Followii.., -viscell neias 2grprient o u bo ' dad + "TRACTOR"
. SCOpE. '
o a4q Local pt- i wtton sia’imns,
2.2 Jun doohary (TS
2.3 Dary+: u's
24 Rabbe i1t
.30 LOCAL PUSH BUTTON ST-1.: .14 (LT L) ; '
3.1 ~ Loca push buttor ttaion shall 22 pi »"ixd lor &” ths Crive 1 iotors of the plant
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 (PCUBTPS/OUEPC KARNATAKA POWFR CORPORATION LlMlTE? . SECTION: D2.24
: BELLAFY TPS,UNIT-3 Oi 1J0 MV, : VU _UMEHY
. TITLE ¥ ~
CONTROL PANELS & CABINETS AND MISCELL, NEt s ~ HoeT 3 OF 3
; ELECTRICAL EQUIPN.ENT ] :
e -

e 34 All-push buttons shall be provided 5 % nos. 40 £.1d 2 qos. .<C contacts for
various interlocking purposes. On: - :ontact ~° stop PB chall be directly wired
to the switchgear module for dires 2 4 »inig and -+ 10t 3 ntact to control
system. ' '

. 40 ~JUNCTION BOXES (JBs)

' 4.1 ~ Junctior boxes a. recuired’ ‘ur the puvrarplenishalbe éupplic: :

) 42 The JBs used in outdoor areas .:v:" “e v;2atherrroof ype. Sheet steel
thickness of th.: JBs shall be minimum 2 mm. The  F.aet teel shall be hot dip -
galvanised. ' ,

43 Junction boxe’s/ma‘_;shallirig boxe.: (J¢ /ML) i1 be provided to enable
running large core‘cables from (JZ/MC) £~ a . 1ne's, terminal cabinets,
~ete. _ '
4.4 “iause deleted.
o . X ’ : A
5.0 Danger boards shall L: pi wics it lino =it 7 €72 0uts ) requicmer.s,
¥ 6.0 Rubber mats sh-ll "= ~# 3d to wie:t the +ids 11 1o .latitory
. requiremnente. S ‘
i
.
(&
| .
[
< ‘ 1‘ ‘ }
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SECTION - D3

GENERAL TECHNICAL REQUIREMENTS FOR Cé&l

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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TITLE: BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 11-B

OZONE GENERATION PLANT
SECTION -D3

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

GENERAL REQUIREMENT

1)

2)

3)

4)

5)

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

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 detail
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 supersede the Data
sheets, if there is any mismatch.

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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OZONE GENERATION PLANT
SECTION -D3

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

GENERAL TECHNICAL REQUIREMENTS FOR INSTRUMENTS

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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FORM NO. PEM-6666-0

THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

DATA SHEET FOR
TEMPERATURE ELEMENT (WITH THERMOWELL)

Refer Specific Technical Requirement for details

| SHEET

SPECIFICATION NO.:
VOLUME
SECTION
REV. NO. DATE:
1 OF 2

TAGNo. .....c.ueeee Qty..ooeieeee Data Sheet No.: PES-145-03A-DS1-0
Data Sheet A & B
DATA SHEET-A FOR TEMPERATURE ELEMENT (WITH THERMOWELL) DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL MANUFACTURER
MODEL NUMBER
O RTD (3 WIRE)
TECHNICAL ELEMENT TYPE
oT/c
T/ C GROUNDED O YES 0 NO
ELEMENT THICKNESS (AWG)
LIMIT OF ERROR ACCU racy +' 05 % Of SPAN
INSULATION RESISTANCE MORE THAN 5M OHM AT 100V DC
TIME CONSTANT
HOUNTING THREAD SIZE Process connection M33 X 2
thread or 150 RF Flanged
CONDUIT THREAD SIZE
EXTENSION WIRE TYPE
THERMOWELL O YES 0 NO
THERMOWELL LENGTH
LINE SIZE
PRESSURE RATING
TEMPERATURE RATING
FLUID MEDIUM
NAME NAME
SIGNATURE SIGNATURE
DATE DATE
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DATA SHEET FOR
TEMPERATURE TRANSMITTER

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 1 OF 2

Data Sheet C

Data Sheet No.: PES-145-03A-DS1-0

DATA SHEET-C FOR TEMPERATURE ELEMENT (WITH THERMOWELL)
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)

GENERAL

MANUFACTURER

MODEL NUMBER

TECHNICAL

NAME
SIGNATURE
DATE

ELEMENT TYPE

T/ C GROUNDED

ELEMENT THICKNESS (AWG)

LIMIT OF ERROR

INSULATION RESISTANCE

TIME CONSTANT

MOUNTING THREAD SIZE

CONDUIT THREAD SIZE

EXTENSION WIRE TYPE

THERMOWELL

THERMOWELL LENGTH

LINE SIZE

PRESSURE RATING

TEMPERATURE RATING

FLUID MEDIUM

NAME

SIGNATURE

DATE
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SPECIFICATION NO.: PES — 145 — 003A
A SPECIFICATION FOR VOLUME 1B
H”[l : TEMPERATURE ELEMENT FOR AUX PACKAGE SECTION D
— REV. NO. 01 DATE : 27.07.94
SHEET 1 OF 3
1.0 TECHNICAL REQUIREMENTS
1.1 General
i)  The temperature sensor elements shall be duplex type either thermocouple (T/C) or resistance
temperature detector (RTD). Unless otherwise specified, the type of sensors for different
applications shall be as follows:
i)  Nickel Chromium Nickel T/C medium temp. range (250°C to 600°C)
iii)  Platinum-Rhodium Platinum High temp. range (600°C and above). Type S/R/B.
iv) Platinum RTD Low temperature & high accuracy (-50°C to  250°C).
1.2 Process Parameters
The instrument shall be suitable for a Process Parameters given in the instrument data sheet.
1.3 Thermocouple Wire Size
The thermocouple wire size for a given temperature application shall be as per table - 3.1A of ASME
PTC 19.3 - 1974.
14 Sensor Grounding
As per instrument data sheet.
1.5 Sensor Protective Sheath & Wire Insulation
The sensor protective sheath shall be 8mm OD 316 SS seamless tube using compacted magnesium
oxide packing/porcelain for insulation.
1.6 Sensor Characteristics
Thermocouple calibration characteristics i.e. temperature vs. milli volt or resistance shall be as per the
applicable Indian Standards (1S-2054 for thermocouple ‘K’ type, 1S-2055 for Pt.Rd.Pt.), RTD type of
sensor calibration i.e. temperature vs. resistance shall be as per applicable Indian Standard (1S-2848).
1.7 Sensor Accuracy Limits
T/C sensor limiting accuracy shall be as per table 3.2A of ASME PTC 19.3 - 1974. RTD sensor
accuracy shall be as per table 9.1 of ASME PTC - 19.3 - 74.
1.8 Insulation Resistance
Insulation resistance of RTD leads w.r.t. body shall be more than 5 mega ohms at 100V DC.
1.9 End Connection

The sensor assemblies shall have screwed M33 x 2 end connection. Specific design requirements of
pressure, temperature and end connection type for a given application are indicated in the instrument
data sheet.
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1.10.1

1.10.2

1.12.1

1.12.2

2.0

2.1

2.2

221

222

SPECIFICATION NO.: PES — 145 - 003A
s SPECIFICATION FOR VOLUME 8
-Hﬂ[l _ TEMPERATURE ELEMENT FOR AUX PACKAGE SECTION D
; ‘ REV. NO. 01 DATE : 27.07.94
SHEET 2 OF 3
1.10 Terminal Head

The terminal head cover shall be screwed type design having gasket with small flexible chain attached
between fixed portion and head cover.

Terminal Head Enclosure

The terminal head enclosure shall be dust, weather proof and water proof as per NEMA-4 classification
unless specified otherwise.

Terminals

The terminal head shall have provision of screwed terminal of 1.5 mm2 size for external connection.
The terminals shall be suitably marked ‘+ve’ & ‘-ve’ for thermocouple and ‘Lo’, ‘Hi’ and “C’ for three wire
RTD.

Cable Entry

Cable gland complete with neoprene gromet suitable for PVC cable with maximum diameter of 17.5mm
shall be provided for cable entry. The actual size of cable shall be indicated during the contract stage.
Separate cable entry and cable glands shall be provided for both the elements.

Thermowell and its material

Temperature element shall be supplied along with the thermowell. The thermowell shall be of tungstion
carbide for mill air temperature and for rest of the applications of AISI 316SS shall be machined out of
solid bar stock and designed to suit the process conditions. For detail of the thermowell, see enclosed
drawing.

Internal Construction

Sensor assemblies shall preferably be metal sheathed with spring load on to the thermowell tip for
better response. The sheathed sensor assembly shall be replaceable (in-situ) type without removal of
thermowell.

Compensating cable should be used for connecting elements to secondary Instruments/Device unless
there is specific requirement for cold junction compensation. Field mounted cold junction
compensation box as per NEMA-4 shall be provided for all thermocouples. The CJC box shall

have automatic temperature control at reference junction temperature of 60°C. Each CJC box shall be
provided with duplex RTD for remote monitoring.

TESTING

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

The vendor shall conduct following tests as a minimum requirement and shall furnish test certificate
thereof, for BHEL's approval before despatch of the same.

Physical dimension of the sensor assemblies as per approved drawing.

Electrical characterstic of sensor such as continuity of the thermocouple wires, and insulation resistance
of the RTD leads w.r.t. body.
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A SPECIFICATION FOR VOLUME 1B

H”[l : TEMPERATURE ELEMENT FOR AUX PACKAGE SECTION D

— REV. NO. 01 DATE : 27.07.94

SHEET 3 OF 3

2.2.3 Temperature vs. Resistance/milli volt for the sensor assemblies shall be tested with reference to
standard resistance thermometer by comparison method. This test may be carried out once for the
T/C or RTD sensor wires for each batch production.

2.24 Each type of high pressure thermowell assembly with thread and connection shall be tested against
hydrostatic test pressure of one & a half times the maximum working pressure for any leakage.
However dimensional checks and thread confirmity with gauges shall be checked for each sensor
assembly.

3.0 APPLICABLE DATA SHEET FORMS

This document shall be read with one or more of the following data sheet forms :

- Data sheet A&B for Temperature Element
(With Thermowell) : Data sheet no. PES-145-03A-DS1-0

- Data sheet C for Temperature Element
(With Thermowell) : Data sheet no. PES-145-03A-DS2-0
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SPECIFICATION NO.: PE-TS-375-145-1054
CHECK LIST FOR VOLUME
T PRESSURE / DIFFERENTIAL PRESSURE GAUGE [ SECTION
ﬂﬂ[[ (MECHANICAL AUXILIARY PACKAGES) REV.NO. 00 [DATE: 15.02.2012
SHEET 16 OF 16
SL | TESTS/CHECKS QUANTM REFERENCE DOC. AGENCY REMARKS
NO OF CHECK ACCEPTANCE NORMS
P [W]V
10 | CHECKFOR
71 DIAL SIZE 100% MclC
72 MODEL NO/TAG NO 100% M |[ClC
73 RANGE/SCALE 100% M |[ClC
74 END CONNECTION 100% M |[ClC
75 SWITCH CONTACT 100% M |C|C
RATING & NOS
20 | CALIBRATION
21 ACCURACY 100% M C|B
2.2 REPEATABILITY 100% M |C|B "C"/EEJSOUT
(FOR SWITCH) ARG
2.3 SET POINT ADJUSTMENT 100% M [C|C |TEston
FOR SWITCH
APPROVED 100%. WHEN
3.0 %/55 PRESSURE & LEAK 100% TECHINCAL M [ClC | pamL
40 | OPERATION OF PR. RELEIF ONE PER REQUIREMENT/DATA  -g—5—g | CORELATION
SHEET ARE NOT
DEVICE TYPE AAILABLE
50 | REVIEW OF T.C. FOR MATERIAL OF— VFR'S
COMPLIANCE
51 SENSOR “T-1T8B |Tome
PROVIDED
52 MOVEMENT FOR LOT R
53 PROCESS CONNECTION - - | B
54 HOUSING - [- B
60 | REVIEW OF T.C. FOR TYPE TEST - - B
DEGREE OF PROTECTION
70 | REVIEW OF T.C. FOR ONE PER N
CONTACT RATING OF TYPE
SWITCH
80 | ACCESSORIES AS 100% M [ClC
APPLICABLE
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NO

TE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.
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SPECIFICATION NO.:
VOLUME
DATA SHEET FOR SECTION
PRESSURE / DIFFERENTIAL PRESSURE GAUGE
i . . . REV. NO. DATE:
Refer Specific Technical Requirement for details
| SHEET 1 OF 1
TAG No. ............. Qty..coeri Data Sheet No.: PE-DC-999-145-1026
Data Sheet A & B
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE GAUGE DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL MANUFACTURER
MODEL NUMBER
TECHNICAL PRESSURE ELEMENT I BOURDON [ DIAPHRAGM [ BELLOW
SENSING ELEMENT — AISI 316 SS
MATERIAL MOVEMENT - AISI 304 SS ) ] )
Refer Specific Technical Requirement for details
O IP-55
ENCLOSURE ] P65
[0 FUEL GAS HAZARDOUS APPL. EXPL. PROOF
SIZE: [0 100MM | 150MM
COLOR: WHITE
DIAL
NUMERALS: BLACK
SCALE: I LINEAR [0 SQUARE ROOT
CASE COLOUR : BLACK
l EXT. MICROMETER SCREW
ADJUSTMENT
O INT. MICRO SCREW
MOUNTING l LOCAL [0 PANEL OR RACK
| 150% OF MAX. PRESSURE
OVER RANGE PROTECTION [0 125% ABOVE 150 KG/CM2 FSD
[OAS REQUIRED
BLOW OUT DISC SUITABLE MATERIAL
SWITCHING FACILITY '+ H
Refer Specific Technical
NO./TYPE OF CONTACTS ) .
COJNTACT RATINGS Requirement for details
SETTING RANGE
REPEATABLITY
POWER SUPPLY
PERFORMANCE ACCURACY +0.5% OR BETTER OF FULL SCALE DEFLECTION
CONNECTION PROCESS AS APLLICABLE
LOCATION 0O BACK 0O BOTTOM I AS REQUIRED
ACCESSORIES NAME PLATE / METAL TAG SS

MOUNTING

O WALL  [PIPE - U CLAMPS & BOLTS
O PANEL / RACK
O AS REQUIRED

OTHER

details

NAME
SIGNATURE
DATE

Refer Specific Technical Requirement for

NAME

SIGNATURE

DATE
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SPECIFICATION NO.:
VOLUME
DATA SHEET FOR SECTION
PRESSURE / DIFFERENTIAL PRESSURE GAUGE
REV. NO. DATE:
SHEET 1 OF 1
Qty...coeve Data Sheet No.: PE-DC-999-145-1026

Data Sheet C

DATA SHEET-C FOR PRESSURE / DIFFERENTIAL PRESSURE GAUGE
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)

GENERAL MANUFACTURER

MODEL NUMBER

TECHNICAL PRESSURE ELEMENT

MATERIAL

ENCLOSURE

DIAL

CASE

ADJUSTMENT

MOUNTING

OVER RANGE PROTECTION

BLOW OUT DISC

SETTING RANGE

PERFORMANCE | ACCURACY

CONNECTION PROCESS

LOCATION

ACCESSORIES NAME PLATE / METAL TAG

MOUNTING
OTHER

NAME NAME

SIGNATURE SIGNATURE

DATE DATE
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DATA SHEET FOR PRESSURE /
DIFFERENTIAL PRESSURE TRANSMITTER

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 1 OF 4

Data Sheet No.: PES-145-01-DS1-0

Data Sheet A & B

DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY BIDDER)

GENERAL MANUFACTURER
MODEL NUMBER
J INDUCTANCE O CAPACITANCE
TECHNICAL TYPE

O STRAIN GAUGE O

POWER SUPPLY 24V DC

TRANSMITTER MEASUREMENT 0 PRESSURE O DIFF. PRESSURE
OUTPUT SIGNAL 4-20MA

NO. OF WIRE TWO

ACCURACY +0.5% OF SPAN

LINEARITY, HYSTERISIS, DEAD BAND
AND REPEATABILITY

+0.1% OF SPAN

AND ZERO ADJUSTMENT PROVIDED

STABILITY +0.25% OF SPAN OR BETTER FOR 6 MONTHS
SENSITIVITY +0.05% OF SPAN
MATERIAL
A) BODY FORGED CARBON STEEL
B) ELEMENT 316 SS
C) SEAL TEFLON
CONTINUOUSLY ADJUSTABLE SPAN
O YES O NO

MOUNTING

O WALL/PIPE STAND
0 TRANSMITTER RACK

ENCLOSURE

O NEMA-4 O NEMA-7

TURN DOWN RATIO

TO BE SPECIFIED BY BIDDER

INSULATION RESISTANCE

TO BE SPECIFIED BY BIDDER

ZERO SUPPRESSION RANGE

TO BE SPECIFIED BY BIDDER

ZERO ELEVATION RANGE

TO BE SPECIFIED BY BIDDER

INTEGRAL INDICATOR

O YES 0O NO
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DATA SHEET FOR PRESSURE /

DIFFERENTIAL PRESSURE TRANSMITTER

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO.

DATE:

SHEET

2 oF 4

Data Sheet A & B

Data Sheet No.: PES-145-01-DS1-0

DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER

(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY BIDDER)

TRANSMITTER SHALL BE ABLE TO

DRIVE OUTPUT IMPEDANCE OF 500 YES
OHMS.
ZERO DRIFT <0.1%
SPAN DRIFT <0.1%
MANIFOLD
a) PRESSURE MEASUREMENT 3 WAY
B) DIFFERENTIAL PRESSURE
MEASUREMENT 5 WAY
CABLE ENTRY DETAIL SUITABLE FOR DIA OF 17.5 mm
PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME NAME
SIGNATURE SIGNATURE
DATE DATE
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DATA SHEET FOR PRESSURE /
DIFFERENTIAL PRESSURE TRANSMITTER

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 1 OF 2

Data Sheet C

Data Sheet No.: PES-145-01-DS2-0

DATA SHEET-C FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)

GENERAL MANUFACTURER
MODEL NUMBER
TECHNICAL TYPE

POWER SUPPLY

TRANSMITTER MEASUREMENT

OUTPUT SIGNAL

NO. OF WIRE

ACCURACY

LINEARITY, HYSTERISIS, DEAD BAND
AND REPEATABILITY

STABILITY
SENSITIVITY
MATERIAL

A) BODY

B) ELEMENT
C) SEAL

CONTINUOUSLY ADJUSTABLE SPAN
AND ZERO ADJUSTMENT PROVIDED

MOUNTING

ENCLOSURE

TURN DOWN RATIO

INSULATION RESISTANCE

ZERO SUPPRESSION RANGE

ZERO ELEVATION RANGE

INTEGRAL INDICATOR
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(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

DATA SHEET FOR PRESSURE /
DIFFERENTIAL PRESSURE TRANSMITTER

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 2 OF 2

Data Sheet C

Data Sheet No.: PES-145-01-DS2-0

DATA SHEET-C FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)

TRANSMITTER SHALL BE ABLE TO
DRIVE OUTPUT IMPEDANCE OF 500
OHMS.

ZERO DRIFT

SPAN DRIFT

MANIFOLD

b) PRESSURE MEASUREMENT

B) DIFFERENTIAL PRESSURE
MEASUREMENT

CABLE ENTRY DETAIL

NAME
SIGNATURE
DATE

PREPARED BY CHECKED BY APPROVED BY

NAME

SIGNATURE

DATE
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(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

DATA SHEET FOR TEMPERATURE GAUGE

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 1 OF 2

Data Sheet No.: PES-145-27-DS1-0

Data Sheet A & B

DATA SHEET-A FOR TEMPERATURE GAUGE
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY BIDDER)

GENERAL MANUFACTURER
MODEL NUMBER
TECHNICAL TYPE - MERCURY FILLED O RIGID STEM O CAPILLARY
PRESSURE ELEMENT BOURDON
MATERIAL
PRESSURE ELEMENT O AISI 316 SS O CR-MO STEEL
CASE 01 DIE CAST AL
BULB & CAPILLARY O AISI 316 SS
CAPILLARY ARMOUR O ss 316 O FLEXIBLE
MOVEMENT O AISI 304 SS
O AISI 316 SS O CRMO. STEEL
THERMOWELL O SCREWED TYPE O WELDED TYPE
O INDOOR MOUNTED IP-55
ENCLOSURE 0 OUTDOOR MOUNTED IP-67
O FUEL GAS HAZARDOUS APPL. EXPL. PROOF
SIZE : O 100MM O 150MM [ 250MM
DIAL COLOUR: [ WHITE CASE : O BLACK
NUMERALS: [ BLACK
O DIRECT MOUNTED
MOUNTING & CONNECTION O PANEL OR RACK MOUNTED
COMPENSATION CASE COMP.
ZERO ADJUSTER PROVIDED
5.0 METERS (FOR LOCAL MOUNTED)
CAPILLARY LENGTH 15.0 METERS (FOR PANEL/RACK MOUNTING)
PERFORMANCE | ACcURACY + 1% OR BETTER OF FULL SCALE DEFLECTION
TEMPERATURE GAUGE
CONNECTION CONNECTION M20X1.5(M)
LOCATION BACK
THERMOWELL 0 YES [ FORGED BAR STACK TYPE
O M20X1.5 INTERNAL
THERMOWELL CONNECTION O M33X2 EXTERNAL
O DESIGN CODE: ASME PTC
PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME NAME
SIGNATURE SIGNATURE
DATE DATE

Page 178 of 217




FORM NO. PEM-6666-0

THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT

(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

DATA SHEET FOR PRESSURE /
DIFFERENTIAL PRESSURE TRANSMITTER

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 1 OF 2

Data Sheet C

Data Sheet No.: PES-145-27-DS2-0

DATA SHEET-C FOR TEMPERATURE GAUGE
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)

GENERAL

MANUFACTURER

MODEL NUMBER

TECHNICAL

PERFORMANCE
CONNECTION

TYPE - MERCURY FILLED

PRESSURE ELEMENT

MATERIAL

PRESSURE ELEMENT

CASE

BULB & CAPILLARY

CAPILLARY ARMOUR

MOVEMENT

THERMOWELL

ENCLOSURE

DIAL

MOUNTING & CONNECTION

COMPENSATION

ZERO ADJUSTER

CAPILLARY LENGTH

ACCURACY

TEMPERATURE GAUGE
CONNECTION

LOCATION

THERMOWELL

THERMOWELL CONNECTION

NAME
SIGNATURE
DATE

PREPARED BY

CHECKED BY

APPROVED BY

COMPANY SEAL
NAME
SIGNATURE

DATE
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BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 11-B

OZONE GENERATION PLANT
SECTION -D3

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

GENERAL TECHNICAL REQUIREMENTS FOR PLC

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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FORM NO. PEM-6666-0

SPECIFICATION NO.:

FTTE 0T VOLUME B

DATA SHEET FOR PLC SYSTEM SECTION D
HifH

1 X700 MW BELLARY REV. NO. 02 DATE: 19.07.2008

SHEET 1 OF 1

Data Sheet No.: PES-145-36-DS1-0
Data Sheet A & B

DATA SHEET-A FOR PLC SYSTEM DATA SHEET — B
(TO BE FILLED BY PURCHASER) (TO BE FILLED BY BIDDER)
PROJECT 1 X 700 MW BELLARY
GENERAL SERVICE OZONE GENERATION PLANT
QUANTITY W UNITISED O COMMON
LOCATION B INDOOR 0 OUTDOOR
PLC MAKE / MODEL NO BIDDER TO INDICATE
EQUIPMENT '
PROCESSOR REDUNDANT WITH HOT STANDBY
DATA BUS (HMI) [JCOPPERWIRE  [J FIBRE OPTIC
DATA BUS (I/O - CPU) O COPPERWIRE O FIBRE OPTIC
DATA BUS (REMOTE 1/O - CPU) O COPPERWIRE O FIBRE OPTIC
FIELD CONTACTS INTERROGATION
oo W24V 048V
LOCATION OF COUPLING RELAYS EMCC [PLC PANEL
DESKTOP OWS QUANTITY OONE O TwOo O 1No.LCD
DESKTOP MONITOR TYPE 019 021" TFT/CRT MONITOR
INKJET
LASER BW "
PRINTER (A4) - QUANTITY o ET
COLOR LASER
INKJET
LASER BIW
PRINTER (A4) - MODEL o e e
COLOR LASER
A)  [1HAND HELD
PROGRAMMING / CONFIGURATION B) ENGINEERING SOFTWARE
FACILITY L ONE OWS
0 ALL OWS
o_
SAFETY STANDARD
COMPUTER FURNITURE O YES 0 NO
QUANTITY BIDDER TO INDICATE
CLASS OF PROTECTION H P65
REMOTE 1/0 PANEL O YES ENO
COLOUR AS PER IS-5 SHADE
PANEL
BACK-UP W YES ONo
MIMIC W VES 0 NO
EPB M INDICATORS
CONTROL HARDWARE O FACIAS Nos. 0 OTHERS
HARDWIRED O YES ENO
PURPOSE O CONTROL MONITORING
COMMUNICATION | MEDIUM OUTP W FIBREOPTIC []OTHERS
TO OTHER
TIME SYNCRONIZATION SIGNAL
SYSTEM FORMAT O PULSE (] RS-485 M IRIG-B
SOFTLINK O MODBUS 0 opPC
SERIAL LINK COMMUNICATION PORT TYPE
POWER SUPPLY | PLC PANEL BIDDER TO INDICATE LOAD DATA
INPUT FEEDER | cepioTE 10 PANEL BIDDER TO INDICATE LOAD DATA
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DATA SHEET FOR PLC SYSTEM
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Data Sheet No.: PES-145-36-DS2-0

DATA SHEET -C

(TO BE FILLED BY BIDDER AFTER AWARD OF CONTRACT)

GENERAL*

PROJECT

SERVICE

QUANTITY

LOCATION

PLC
EQUIPMENT

MAKE / MODEL NO.

PROCESSOR

DATA BUS (HMI)

DATA BUS (/O - CPU)

DATA BUS (REMOTE /0 - CPU)

FIELD CONTACTS INTERROGATION
VOLTAGE

LOCATION OF COUPLING RELAYS

DESKTOP OWS QUANTITY

DESKTOP MONITOR TYPE

PRINTER (A4) - QUANTITY

PRINTER (A4) - MODEL

PROGRAMMING / CONFIGURATION
FACILITY

SAFETY STANDARD

COMPUTER FURNITURE

PANEL

QUANTITY

CLASS OF PROTECTION

REMOTE I/0 PANEL

COLOUR

BACK-UP DESK

MIMIC

CONTROL HARDWARE

COMMUNICATION

TO OTHER HARDWIRED
SYSTEM
PURPOSE
MEDIUM

TIME SYNCRONIZATION SIGNAL
FORMAT

SOFTLINK

SERIAL LINK

POWER SUPPLY
INPUT FEEDER

PLC PANEL

REMOTE I/0 PANEL
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1. SCOPE

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

2. GENERAL

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

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

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

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

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

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

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

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

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

3. TECHNICAL REQUIREMENTS

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

3.1. CODES AND STANDARDS
3.1.1. The equipment covered under this specification shall meet the requirements of

latest edition of all applicable codes and standards like ANSI, NEMA, IEEE, IEC,
NEC & IS.
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3.1.2. PLC shall conform to IEC: 1131
3.1.3. The offered PLC shall comply with safety standards as per Data sheet-A&B.

3.2. CONTROL PANEL

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

3.2.2. The salient features of construction shall be:

Sheet material: Cold rolled sheet steel

Frame thickness: Not less than 3.0mm

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

Gland plate thickness: 3.0mm

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

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

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

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

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

3.2.7. The annunciation system shall be facia window type, driven by the PLC. Audible
alarm, Acknowledge, Reset and lamp test facility shall be provided as per ISA
sequence — S18.1, M.
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3.3. PROCESSORS
3.3.1. The microprocessors shall be 32 bit, and Hot redundant.

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

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

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

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

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

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

3.3.8. The memories shall be field expandable.

3.4. INPUT / OUTPUT Modules

3.4.1. Input/output card assignments shall be modular i.e. no single card shall be assigned
with more than one drive of a particular sub-system. The maximum number of
channels per I1/0 module shall be as follows.

e Analog Input Module: 16
¢ Analog Output Module: 16
e Binary Input Module: 32
e Binary Output Module: 32
e Analog Input/output combined: 16
e Binary Input/output combined: 32
3.4.2. On line I/O replacement: All 1/0 cards shall have quick disconnect terminations

allowing for card replacement without disconnection of external wiring and without
switching off the power supply.

3.4.3. 10% spare capacity shall be ensured in each card channel assignment. Overall
minimum 20% spare channels shall be provided.
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3.4.4. Output command to MCC/Switchgear shall be through coupling relays, whose
mounting location shall be as per “Data sheet A & B for PLC System”. In case
coupling relays are located in PLC Panel, the same shall be in PLC vendor’s scope
of supply.

3.4.5. Status feedback from MCC shall be in the form of potential free contact.
3.5. DATA BUS/ I/0 BUS

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

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

3.6. OPERATOR WORK STATION (OWS)

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

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

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

3.7. PRINTER

Printers shall be provided as per Data Sheet-A&B.
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3.8. COMMUNICATION WITH PLANT DCS

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

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

3.8.3. Serial communication to DCS shall be OPC (Data access 2.0), Ethernet based
TCP/IP Protocol. Alternatively the serial communication shall be MODBUS protocol
on RS 485 network.

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

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

3.9. POWER SUPPLY Scheme

3.9.1. PLC Panel and I/O Cabinets: PLC system shall be provided with 2x100% UPS fed
from Two Nos. redundant 415V, 3-ph feeders, as per the scheme PE-SD-999-145-
001, sh-08 of 08. Each UPS shall have 30 minutes back up. Input feeder failure
shall be monitored in the PLC system. Necessary redundant power pack and
transformers shall be provided (in the PLC panel) to derive the power supply for
control desk, PLC panel and input / output cabinets etc

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

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

DRAWING/DOCUMENT AND DATA TO BE FURNISHED AFTER AWARD OF THE
CONTRACT:

4.1. For Approval:

PLC system configuration drawing along with functional write-up.
Input/Output signal list.

BOM of PLC

List of PLC controlled devices

Control panel/control desk GA drawings.

Control desk/panel component layout drawing.

Control panel/control desk Foundation detail and cutout drawings
Power distribution scheme
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Block logic diagrams.

Annunciation list.

PLC control room layout drawing.

List of soft signal exchange with Plant DCS.

List of mandatory spares

Quality plan

Data Sheet-C

CRT display

Power supply scheme for PLC system, HMI & peripherals, Remote 1/0O etc.

4.2. For Information:

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

Electronic earthing requirements.

Panel Heat dissipation data

Product/component catalogues.

Operation & Maintenance Manual on CDs.

Softcopy of Final/As-built drawings on CDs.

Calculation for Processor, Memory & Data bus loading

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

DRAWINGS AND DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID

e Proposed PLC system configuration drawing with write-up

e Product catalogues and specifications for PLC as well as HMI application.

e Proposed power supply schemes for PLC system, peripherals, and Remote /O
panels.

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

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

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

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

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

e Surge protection test as per IEC-225-4
e Dry heat test as per IEC-68-2-2
e Damp Heat test as per IEC-68-2-3
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Vibration Heat test as per IEC-68-2-6

Electrostatic discharge test as per IEC-801-2 or equivalent
Radio frequency Immunity test as per IEC-801-6 or equivalent
Electromagnetic Immunity test as per IEC-801-3 or equivalent

7. SPARES AND CONSUMABLES

7.1. Commissioning Spares and consumables

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

7.2. Mandatory Spares

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

7.3. Recommended Spares

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

7.4. Special Tools & Tackles

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

7.5. Spares, Service support

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

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

8.2. Packing:
All equipment/materials shall be suitably packed and protected for the entire period
of dispatch, storage and erection against impact, abrasion, corrosion, incidental
damage due to vermin, sunlight, high temperature, rain, moisture, humidity, dust,

sea-water spray (where applicable) as well as rough handling and delays in transit
and storage in open.

9. PERFORMANCE AND GUARANTEE
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The PLC system shall be guaranteed to meet the performance requirement as
specified and also for trouble-free continuous operation for 12 months from the date
of commissioning or 18 months from the date of delivery at site whichever is later
unless specified otherwise in Vol-IIB Section - B or Section - C.

10. APPLICABLE DATA SHEET FORMS

This document shall be read with the following data sheet forms :
- Data Sheet A & B for PLC system - PE-DC-999-145-1036-1

- Data Sheet C for PLC system

11. Bidder shall provide at least 20% wired spare capacity of I/O modules over and

above system requirement.

12. Bidder shall include 10% or 1 No. (whichever is higher) each type of module,
which shall include controller card, communication card, 1/0 card, Power supply card/

unit, relays, push button, lamps etc.

- PE-DC-999-145-1036-2

Page 195 of 217



THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

BUS

LVS/OWS

CABLE

UCP |CONNECTION I/O‘<j:%£:£>

NOTE:

'&8&’ REDUNDANT PROCESSOR .
. @ REFER CL. NO. 1.0(C).
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S
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&&

. ## FOR IMPORTANT DRIVES, AS INDICATED IN DRIVE LIST.

INTERFACE FOR BIDIRECTIONAL DRIVE
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INTEGRAL STARTER
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%
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. '$$' REDUNDANT INPUTS/ OUTPUTS FOR CRITICAL SERVICES..
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(FOR INCHING DUTY DRIVES)

TYPE-F

KARNATAKA POWER CORPORATION LIMITED  |pre no. PE-DM—367—145-1002
BELLARY THERMAL POWER STATION
” [‘ STAGE - III ( 1 x 700MW) DATE 25.11.2011
PLC  INTERFACE FOR REV. NO. 02
BIDIRECTIONAL DRIVE SH. 8 OF 13  SHs
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UCP |CONNECTION

BUS
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B
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S

. TYPE—G : OVERALL SCREENED TWISTED PAIR CABLE (0.5 sq mm)

'TYPE—F INDIVIDUAL & OVERALL SCREENED TWISTED PAIR CABLE (0.5 sq mm)

'&8&' REDUNDANT PROCESSOR .
@ REFER CL. NO. 2.0(b).

. '$$' REDUNDANT INPUTS/ OUTPUTS FOR CRITICAL SERVICES .

PLC INTERFACE FOR UNIDIRECTIONAL LT DRIVE
MCC
— COMMON
BINARY MCC DISTBD ( O/L RLY OPTD/CONT SUP FAIL/ ; ) @
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INPUT (7)—{ TRANSDUCER
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SPARE
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TYPE-F
KARNATAKA POWER CORPORATION LIMITED DRG NO. PE-DM-367-145-1002
BELLARY THERMAL POWER STATION
” [‘ STAGE - III ( 1 x 700MW) DATE 25.11.2011
PLC INTERFACE FOR REV. NO. 02
UNIDIRECTIONAL LT DRIVE SH. OF 13 SHS
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KARNATAKA POWER CORPORATION LIMITED

DRG NO PE-DM-367-145-1002
BELLARY THERMAL POWER STATION
STAGE — I ( 1 x 700MW) DATE 25.11.2011
PLC S INTERFACE FOR REV. NO. 02
UNIDIRECTIONAL HT DRIVE SH. 12 OF 13 SHS
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SINGLE LINE DIAGRAM OF UPS
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| | FUSE-1 XFUSE-2 { FUSE-3 US4

lMCB—N | J—
FUSE-N |
|

M«

FEEDER ON INDICATION WITH FEEDER DESCRIPTION.

TO LOAD 240V, 1Ph, 50 Hz

L MCB2\_ MCB.

MCB4
—; -3{— ——TO0
FUSE-2 X FUSE-3 FUSE—4
— |

. ACDB—1&2 NEUTRAL TO BE GROUNDED TO A DEDICATED GROUND.
. ALL OUTPUT FEEDERS OF ACDB SHALL BE PROVIDED WITH AN LED AFTER THE FUSE FOR

. REDUNDANT FEEDERS SHALL BE LOCATED IN DIFFERENT ACDBs.
. FOR FURTHER DETAILS REFER TECHNICAL SPECIFICATION SECTION D2.25 VOL IV SHT 233-246

TO LOAD 240V, 1Ph, 50 Hz

DRG
REV

PE-DG—-367—145—-1004
03

SHEET 2 OF 2

L1
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TITLE:

BHEL DOCUMENTS NO.: PE-TS-367-174-14000A-A001

TECHNICAL SPECIFICATION FOR VOLUME 11-B

OZONE GENERATION PLANT
SECTION -D3

1X700 MW BELLARY THERMAL POWER REV. NO. 02 | DATE: 04/12/2014

STATION UNIT NO. 3, STAGE-3

GENERAL TECHNICAL REQUIREMENTS FOR LOCAL CONTROL PANEL

BHEL - PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

SPECIFICATION NO.: PE-TS-999-145-1990
RTTT o DATA SHEET FOR LOCAL CONTROL VOLUME
H”[l PANEL SECTION
REV. NO. 00 DATE:
SHEET 1 OF 1
TAG No. ............. Qty..coveiiees
Data Sheet A & B
DATA SHEET-A FOR LOCAL PANEL DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY
BIDDER)
GENERAL MANUFACTURER
] FOLDED [ WELDED
CONSTRUCTION
(As per requirement)
FRONT | [3.0mm
ENCLOSURE SHEET THICKNESS| OTHER | [3.0mm
DOOR ]3.0mm
[0 240V 50 HzAC ~ [1220V DC
TECHNICAL INPUT POWER SUPPLY
B 415V3PHASE O
NO. OF FEEDERS [ ONE ] Two
00 110V AC [ 220v AC
CONTROL SUPPLY [0 220V DC [ During detailed engg.
(As per requirement)
ALARM ANNUNCIATOR WINDOW
NOS. (AS REQUIRED)
(EXCLUDING SPARES)
0 EPOXY ENAMEL
PAINT TYPE
| EPOXY POWDER COATED
I LIGHT GREY (Shade 631 IS-5) (Project specific)
PANEL COLOUR (EXTERNAL) [J OPALINE GREEN (Shade 275) [J During detailed
engg.
I MATT
FINISH
00 GLOSSY 0 SEMI GLOSSY
B WHITE O CREAM
PANEL COLOUR (INTERNAL)
0 OFF WHITE
0O MATT
FINISH
O GLOSSY | SEMIGLOSSY
B P65
CLASS OF PROTECTION
0O IP-55
CONTROL HARDWARE PLC BASED
FOUNDATION ARRANGEMENT ] FOUNDATION BOLTS 0 ANCHOR FASTENERS
WEIGHT OF PANEL (Kg.)
0 PRESSURISED ] UNPRESSURISED
PANEL TYPE
As per Requirement
O SINGLE COMPRESSION
CABLE GLAND
| DOUBLE COMPRESSION
AMMETER (TYPE OF INPUT) 01 Amp CT 0 4-20 mA
PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME NAME
SIGNATURE SIGNATURE
DATE DATE
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DATA SHEET FOR LOCAL PANELS

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 1 OF

Data Sheet C

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

GENERAL

MANUFACTURER

CONSTRUCTION

ENCLOSURE SHEET THICKNESS

FRONT

OTHER

DOOR

TECHNICAL

INPUT POWER SUPPLY

NO. OF FEEDERS

CONTROL SUPPLY

ALARM ANNUNCIATOR WINDOW
(EXCLUDING SPARES)

PAINT TYPE

PANEL COLOUR (EXTERNAL)

FINISH

PANEL COLOUR (INTERNAL)

FINISH

CLASS OF PROTECTION

CONTROL HARDWARE

FOUNDATION ARRANGEMENT

WEIGHT OF PANEL (Kg.)

PANEL TYPE

CABLE GLAND

AAMETER (TYPE OF INPUT)

NAME
SIGNATURE
DATE

PREPARED BY

CHECKED BY

APPROVED BY

NAME

SIGNATURE

DATE
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THIS IS A PART OF TECHNICAL SPECIFICATION FOR OZONE GENERATION PLANT
(TECHNICAL SPECIFICATION NUMBER: PE-TS-367-174-14000A-A001 REV 02)

SPECIFICATION NO.: PES — 145 — 054A
sl SPECIFICATION FOR VOLUME I8
LOCAL PANELS SECTION D
REV. NO. 02 DATE : 22-02-2008
SHEET 1 OF 5
1.0  SCOPE

2.0
2.1

22

3.0
3.1
3.1.1

3.1.3

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works,
proper packing for transportation and delivery to site of Local Panels required for control and monitoring
of the Auxiliary Plant & Equipment.

CODES AND STANDARDS

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

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

a) 1S-6005 : 1970 . Code of practice for phosphating of iron and steel.

b) 1S-5: 1978 . Colours for ready mixed paints and enamels.

c) 1S-1248:1983 . Direct Acting Indicating Instruments.

d) 1S-13947 (Part-111):1993 : Rotary Cam Switches.

e) 1S-6875:1973 . Auxiliary relays.

f) 1S-8828:1993 . Circuit breaker for household and similar installations.

g) 1S-13947 (Part-1):1993 . Low Voltage switchgear & control gear : Part-I (General Rules)

h) NFPA-496:1974 . Purged & Pressurised Enclosure for Electrical Equipment in

Hazardous Locations.

TECHNICAL REQUIREMENTS
Panel Construction

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

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 stiffners as necessary shall be
provided.

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.

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

Gland plate thickness: 3.0mm

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

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 stiffners 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.

Suitable neoprene gasket shall be provided on all doors and removable covers. Suitable ventilation
louvers shall be provided at bottom and top of the doors covered with removable wire mesh.
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SPECIFICATION NO.: PES — 145 — 054A
e SPECIFICATION FOR VOLUME ne
LOCAL PANELS SECTION D
REV. NO. 02 DATE : 22-02-2008
SHEET 2 OF 5
3.1.7 The class of protection shall be in accordance with IP-42 unless otherwise specified in the data sheet —

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

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-145-54A-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-145-54A-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-145-
54A-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
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 (10) percent spare terminal.

The interior of each panel shall be suitably illuminated through fluorescent lamps 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
Sheet / 2 mm Anodised Aluminium Plate. The inscription shall be with white letters on black
background on traffolyte sheet. The labels shall be fixed by self tapping non-rusting screws.
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3.2

3.2.1

3.2.2

323

3.24

3.2.5

3.2.6

3.3
3.3.1

3.3.2

3.3.3

3.34

3.3.5

Hazardous Area Panel Requirement

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

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

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

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

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

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

Control & Monitoring devices

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

Alarm Annunciator System

It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision
for repeat group alarm at remote. The annunciator shall be provided with ten (10) percent spare
windows or minimum two (2) windows along with electronics.

Relays

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

Timers

The timers shall be electronic type suitable for specified control supply. Its contact configuration and
rating shall be suitable for the specified control function. However, minimum contact rating shall be 5
Amp AC & 2 Amp DC as applicable.

Control / Selector Switches

Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.
Contact configuration and rating shall be as per the control function requirement. The switches shall be
lockable type wherever specified. Each switch shall be provided with engraved plates indicating the
switch position / functions.
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3.3.6  Push Buttons / Indicating Lights

3.3.7

3.3.8

3.3.9

4.0

4.1

4.2

4.3

4.3.1

4.3.2

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

RED Motor OFF / Valve CLOSE YELLOW Alarm acknowledge.
GREEN Motor ON / Valve OPEN BLACK Lamp test

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

GREEN Motor OFF / Valve CLOSED condition AMBER Motor tripped condition.
RED Motor ON / Valve OPEN condition WHITE Normal / healthy condition
Ammeters

Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current
indication.

Miniature Circuit Breaker (MCB)

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

Makes of various instruments / devices shall be as given below

1. Alarm Annunciators : Procon / IIC

2. Ammeters : AEP / IMP

3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T

4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom

5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN

6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer
7. MCBs : S&S Power Engg. / Indo Asian / MDS

8. Terminal Blocks : Jyoti / Elmex

TESTING AND INSPECTION

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

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

The vendor shall conduct the following tests as a minimum requirement:

Routine Tests

1. High Voltage (H.V.)

2. Insulation Resistance (I.R.)
3. Functional

Type Tests

1. Enclosure Class Test
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5.0 SPARES AND CONSUMABLES
5.1 Commissioning Spares and consumables
The bidder shall supply all commissioning spares and consumables ‘as required’ during Start-up, as
part of the main equipment supply.
5.2. Mandatory Spares
The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the
specification. The Mandatory Spares offered shall be of the same make and type as the main
equipment.
5.3. Recommended Spares
The bidder shall furnish a list of Recommended Spares indicating the normal service
expectancy period and frequency of replacement; quantities recommended for 3 years operation
alongwith unit rate against each item to enable BHEL/BHEL's Customer to place a separate order
later, if required.
6.0 DRAWINGS AND DOCUMENTS
6.1 The bidder shall furnish the following documents in required number of copies along with the bid :
1. Data Sheet no. PES-145-54A-DS1-0
2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.
4. Quality Plan.
6.2 The vendor shall furnish the following documents in required number as agreed after the award of
contract:
1. Data Shee No. PES-145-54A-DS2-0
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland
plate alongwith cable glands and all details mentioned in this specification.
3. Control Schematic Diagram along with grouping of different terminals for various functions.
4. Catalogue and technical information for instruments and devices with selected options clearly
marked.
5. O&M Manuals.
6. “As Built” Drawing.
7. CBDs.
7.0 MARKING AND PACKING
71 Panel with all instruments / devices mounted on it shall be suitably packed & protected for the entire
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable)
as well as rough handling and delays in Transit and storage in open.
8.0 APPLICABLE DATA SHEET FORMS

This document shall be read with one or more of the following data sheet forms :

- Data sheet A&B for Local Panels : Data sheet no. PES-145-54A-DS1-0
- Data sheet C for Local Panels : Data sheet no. PES-145-54A-DS2-0
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Cheklist for Serial Communication between maxDNA Systems and Foreign Device :BHEL

A Device Specific :

SN Parameters Options available Remarks if any
1 [Model No.& Make of Device

2 |Communications Link Options I Multidrop ™ Peer to Peer [~ N/w topology attached

3 [Protocol Mode (Device is a) [ Master [ Slave I Master/Slave

4 [Protocol ™ RTU [~ ASCIl O] 1= e —

5 [Master [~ System maxDNA ™ Other ———————emeeev

6 |Dist.bet. maxDNA System & Device* r— Feet e

B Electrical Spcific :

1 |Interface Type I~ RS232 [ RS422 [~ RS485

2 |Wiring at Device end [ 2 Wire [ 4 Wire

3 |Transmission Channel [ Half Duplex [ Full Duplex

4 |Baud Rates (bps) ™ 1200 [~ 2400 I 4800 [T 9600 [ 19200
5 |Databits s 7

6 |Stopbits 1 2

7 |Parity I None I Odd [ Even

8 |Hiw & Software Handshake ™ Yes [ No

9 |Response Timeout time (Sec) o [ Configurable timeout

10|Data Formats Supported " Boolean [ Real I Char [~ Snint [~ UnSn.Int
11| Transmission mode I~ Asynchronous ™ Synchronous

C Application Specific : *

1 |Primary Function* [~ Data Acquisition [ Data Acquisition & Control

[~ Download parameter sets

2 |Analog Points to read [ Details attached [ Details not attached
3 |Analog Points to write I Details attached [ Details not attached
4 |Digital Points to read I Details attached [ Details not attached
5 |Digital Points to write I Details attached [ Details not attached
6 |Memory / Flag Points to read I Details attached [~ Details not attached
7 [Memory / Flag Points to write I Details attached [ Details not attached
D Hardware Specific :

1 |Cable type I~ Boolean cable [~ Twisted pair cable

2 |Cable Details Enclosed I Yes [ No

3 |Any specific Converter required I~ Yes [ No I Details enclosed

E Device Documents :

1 |Manufacturer's Documents* I Tech., Spec. I Operating Manual

*Notes:

A6 To identify converter requirement and cable length.

C The sr.no.1 to 7 are reqd.to be furnished for interface impl. :such as Tagname,Description,point type,
modbus(Register) address,EU,range & device (dlave) address

C1 What is the primary purpose of the communications link?

E1 Reqd. Contents : This document must provide an overview of the device including its intended

use(a general technical,communication & electrical details)
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Format for exchange of signals with DDCMIS
Serial No | Tag name | Tag Description | Modbus address Point Type ENGG. UNIT Range Function Code
Note:
1 Tag Name and Descriptions are of that of Slave devices
2 Modbus Address is register address in Slave Device
3 Engg unit is unit of measurement Ex Pressure - bar, Temp Deg C etc
4 Point type is Analog or packed binary
5 Range applicable for analog value and is instrument range
6 Function code is Modbus function code used to update data from slave to master Ex Function Code for Read Input Register etc
7 Kindly Indicate Start and end register address for each function type and each block of data
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