DOCUMENT No.

SSieRs DATA SHEET
<o s © N LITED \RD A951-000-16-50-DS-22 Rev. 1
s T D MV SWITCHBOARD COMPONENTS
DATA SHEET FOR MEDIUM VOLTAGE SWITCHBOARD COMPONENTS
FEEDER MOTOR MAX, COMPONENT RATING (A)
TYPE RATING CABLE
Kw SIZE FUSE/BMR FUSE/BMR cT HEAVY DUTY | CONTACT
RATIO SWITCH OR (AC3)
FVNR-15 <55 3*16 6/0.8-1.2 10/2-3.3 15/ 32 15
FVR-15 10/2.54 16/4.5-7.5 (See note-
FVNR-15HD 16/5.5-8 20/6-10 1)
32/11-16 32/9-15
FVNR-30 55<KW<11 | 3*35 32/11-16 32/9-15 30/1 83 30
FVR-30 63/30-45 63/14-23
FVNR-30HD
FVNR-60 1M<KW <22 | 370 63/25-40 63/20-33 60/1 125 )
FVR-60 80/30-45 100/30-50
FVNR-60HD
FVNR-100 22<KW <45 | 3*150 125/38-63 125/45-75 100/1 250 100
FVR-100 180/50-90 150/45-75 (See note-
FVNR-100HD 200/70-110 200/66-110 3)
FVNR-150 45< KW <55 | 3*185 200/70-110 200/66-110 150/1 400 150
FVR-150 (See note-
FVNR-150HD 3)
FVNR-200 55< KW <90 | 2*3*120 MOTOR PROTECTION RELAY ACB
FVR-200 (486, 50, 49, 50N & 51LR) 630A
200/1A
FVNR-200HD
FVNR-300 90< KW <132 | 2*3*185 MOTOR PROTECTION RELAY a— ACB
FVR-300 (46, 50, 49, 50N & 51LR) 630A
FVNR-300HD
FVNR-400 132< KW 2*3*300 MOTOR PROTECTION RELAY ik ACB
FVR-400 <160 (48, 50, 49, 50N & 51LR) 400 630A
FVNR<400HD
SWF-32 551 - 32 -
SW.FUSE h 32 32
SWF-63 * a 63 -
SW.FUSE Bl 63 63
SWF-100 * o 100 g
SW.FUSE 20 100 100
| SWEUSE - — - - =
SWFC-125 3.5¢ - 125 125
CONTACTOR | 3-5120 125A SWFC WITH CBCT AND ELR
(See note-3)
SW.FUSE
SWFC-160 3.5* - 160 160
CONTACTOR | 3.5°185 160A SWFC WITH CBCT AND ELR
(See note-3)
SWFC-250 SW.FUSE | 3.5*300 250A SWFC WITH CBCT AND ELR 250/1 250 250
CONTACTOR (See note-3 & 4)
BREAKER ACB
FDR-400 FEEDER 2*3.5*300 PROTECTION RELAYS 400/1 630A
(51, 51N, 86, 95)
NOTES:

1.

CT FOR METERING SHALL BE PROVIDED FOR MOTOR RATING MORE THAN 5.5KW UNLESS OTHERWISE SPECIFIED.

1 14.12.16 REVISED & REISSUED FOR TENDER GK VK PG
0 21.11.16 ISSUED FOR TENDER GK VK PG
A 04.11.16 ISSUED FOR CLIENT COMMENTS GK VK PG
Rev, Prepared Checked Approved
K Date Purpose by by by
ForratNo BHLaS BT ayP @opyrght-FH==All vights reseneds

54



B5TMGITET @ ENGINEERS DATA SHEET DOCUMENT No.
== NI ToR

g8y fdiics FOR A951-000-16-50-DS-22
DENSSIRANERT . Moed ey MV SWITCHBOARD COMPONENTS Rev. 1
Beged ofd

2. TYPICAL FUSE RATING AND BIMETAL RELAY ARE SPECIFIED ABOVE. FINAL FUSE RATINGS AND BIMETAL RANGE
SHALL BE SELECTED BY THE MANUFACTURER MEETING THE TYPE -2 CO-ORDINATION AS PER 18-13947.

3. CONTACTOR, CBCT & EARTH LEAKAGE RELAY SHALL BE PROVIDED AS SPECIFIED IN DESIGN DATA SHEET.

4, CT, AMMETER & KWH METER SHALL BE PROVIDED FOR SWITCH FUSE CONTACTOR FEEDERS 250A & ABOVE.

598



4,

ELECTRO—MECHANICAL TYPE)

The| drawing, design and details given on this format are the
copied, exhibited or used except in the limited way permitted

- -
§§ PROJECT: DEVELOPMENT OF SILOS FoRr | REV | DATE PURPOSE BY |CHKD| APPRVY
Eé‘ STORAGE OF WHEAT 1 14.12.16|REVISED AND REISSUED FOR TENDER|GK | VK PG
g VK
=4 | CLENT: M/s cwe 0 21.11.16] ISSUED FOR TENDER GK PG
8= A | 04.11.16] ISSUED FOR CLIENT COMMENTS [oK | WK PG
-‘6 .
o EQUIPMENT DATA
L ITEM
S - £1 Bds el DESCRIPTION
£E D.C CONTROL BUS (110 V) b
- O 1
44 240V, AC SPACE HTR & AUX.|CKT BUS 52 | 1 | AR CIRCUT BREAKER
Ef 415V, 50Hz TPN BUS 2 - 3 | METERING CT CL—1.0,15VA
§E, 3 = 3 | PROTECTION CT, CL—5P10,15VA
= O
CR 4 — Ré?JD. AUX. RELAYS FOR 27M ‘AREVA" TYPE VAA—11
w l »
g = 5 27M | 1 | U/V RELAY FOR TRIPPING MOTOR ‘AREVA’ TYPE
g VAGM—22 SETTING RANGE 40—80%
(7]
o 6 | — 1 | CONTROL SWITCH (LOCKABLE) TO TRIP H.T
=2 BREAKER
5s 7 | — | AS |INDICATING LAMP (LED TYPE) & CUBICLE LAMPS.
L
55 REQD.
- @ F
== 86 R{:‘go TRIPPING RELAY 'AREVA’ TYPE VAJH-23.
o |
5% 9 — |1ser| PT 415v/110v, 200VA, CL-1.0
= CONNECTED WITH FUSE ON PRIMARY
L2 & 4 POLE MCB ON SECONDARY
£8 10 | — | 1SET| PT 415/110V, 200VA, CL:1.0
g2 CONNECTED WITH FUSE ON PRIMARY
ee & 4 POLE MCB ON SECONDARY
>8 11| 27U | 2 | U/V RELAY ‘AREVA’ TYPE VAGM-23
2E SETTING RANGE 40-80%
02 12 | 2 1 | TIME DELAY ON PICK—UP TIMER 0.5—5.0SEC.
= . ‘AREVA’ TYPE VIT—11
- 0
§§ 13 | 95 | 1 | TRIP CIRCUIT SUPERVISION RELAY VAX31
o= | = 1 |IDMTL O/C RELAY "AREVA" TYPE CDG-31
G s et 5w 2 NOS 0/C (50-200%) & 1NO E/F (10-40%)
=
g8 BREAKER CONTROL SWITCH CLOSE—NEUTRAL—
&c 15152¢/s| 1 | rp
i WY (LOCKABLE WITH SPRING RETURN TO NEUTRAL)
25 = i S o 1 16 | 80 1 | CONTROL SUPPLY FAILURE CHECK RELAY
g : 11/0.433 Kv L 'AREVA’ TYPE VAG—11 WITH 60% SETTING.
°3 DIST. TRAFO.< =
ol 17 | _ 1 | AMMETER WITH 4 WAY SELECTOR SWITCH
|
’| R1 18 - 2 VOLTMETER 0—500V WITH 4 WAY SELECTOR i
e -— - s — - ——— E = SWITCH.  —— i T e --—=-- 18
Ri[_] PART OF NUMERICAL RELAY-1 2] = T | METER
20
ROTER: _ 1 | POWER FACTOR METER.
' 21 | _ | 1 | PANEL SPACE HEATER WITH MCB & THERMOSTAT.
1. ANTIPUMPING RELAY USED, IF ANY, SHALL -
BE CONSIDERED AS PART OF BREAKER B 1 | DF SWITCH FUS/E 10A. FOR DG SUPRLY
23] — | 3 | HT BREAKER ON/OFF AND TRANSFORMER
MECHANISM.
TROUBLE INDICATING LAMPS
2. THE ONE LINE DIAGRAM SHOWN ABOVE IS
ONLY INDICATIVE. ALL THE ITEMS SPECIFIED | 24 | 516 | 1 '(%I'-sg,/)c RELAY "AREVA" TYPE CDG-13

UNDER "EQUIPMENT DATA™ AND CPWD
SPECIFICATIONS SHALL BE IN VENDOR’S SCOPE.

3. 516G RELAY SHALL BE PROVIDED IN MV SWITCHBOARD AS PER APPROVED DESIGN BASIS

AREVA RELAYS ARE INDICATED FOR TYPE REFERENCE ONLY. ALL PROTECTIVE RELAYS SHALL BE NUMERICAL TYPE
OF APPROVED MAKES. METERING SHALL BE A PART OF NUMERICAL RELAY. (EXCEPT TRIPPING RELAY, 86 WHICH IS

%) ENGINEERS INDIA LIMITED
N~

NEW DELH|

MV SW. BD. DATA SHEET

DATA SHEET

REV

PMCC INCOMER (FROM DIST. TRAFO.)
(WITHOUT AUTOTRANSFER)

A951-000-16-50-DS-23 1

Sheet 1 of 10

5uU3



rs express agreement that they will not be reproduced,

y are merely loane. on the borrowe

The drawing, design and details given on this format are the property of ENGINEERS INDIA UMITED. The

copied, exhibited or used except in the limited way permitted by a wr

tten consent given by the lender to the borrower for the intended use. EIL-1650-Mv og brfdr.dwg Rev.0. A4-210x297.

PROJECT: DEVELOPMENT OF SiLos FOR [ REV [ DATE PURPOSE BY [CHKD|APPRV
STORAGE OF WHEAT 1 12.12.16|REVISED AND REISSUED FOR TENDER[GK | VK PG
0 21.11.16| ISSUED FOR TENDER GK | VK PG
GLENT: M/s CWC A | 04.11.16| ISSUED FOR CLIENT COMMENTS |[GK | VK PG
P.T CIRCUIT BUS e
IPTI
DC CONTROLSUPPLY BUS (110 V) [No. [No. |4T" DESCRIPTION
240V AC SP.HTR & AUX BUPPLY BUS| 1 52 1 AIR CIRCUIT BREAKER
415V, 50Hz TPN BUS 2 = 3 | METERING CT, 15VA, CL-1.0
3 - | 3 | PROTECTION €T, 15VA, CL-5P10
o)
» O L o’ 4 |52C/9 1 | BREAKER CONTROL SWITCH CLOSE-NEUTRAL-
12 4 TRIP (LOCKABLE WITH SPRING RETURN TO
, NEUTRAL)
LI 6 51 | 1 | IDMTL RELAY WITH 2 0/C ELEMENT(50—200 % )
. 14 &
T 2 z 51N 1 E/F ELEMENT (20-B0%) ’AREVA’ TYPE CDG-33
13
7 95 1 TRIP CIRCUIT SUPERVISION RELAY VAX31
R1
Y ' 8 | - | 1 | AMMETER
st B 2 &) @ @ 9 | = | 1 |KwH METER
L 6 6 8 s
» 10| - 1 | VOLTMETER
o 1 | — |2 |DP SWITCH 10A WITH FUSE FOR DC CONTROL
/1A E_ @ & 0 AND AC CONTROL SUPPLY
/AL 8§ T4 12 A
2 ~  |ghS, | INDICATING LAMPS — LED TYPE
13| = |1 | PANEL SPACE HEATER WITH MCB
\E;\E(NSQED AND THERMOSTAT
14 | 86 |1 |TRIPPING RELAY 'AREVA’ TYPE VAJH—13
st g st e e ] e 15 - 1 | AMMETER WITH 4 WAY SELECTOR SWITCH
T0 LDB/ELDB
BY
OTHERS

Ri[_] PART OF NUMERICAL RELAY-1

NOTES:

1. ANTIPUMPING RELAY USED, IF ANY, SHALL BE CONSIDERED AS PART OF BREAKER MECHANISM.
2. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE . ALL THE ITEMS SPECIFIED UNDER
"EQUIPMENT DATA” AND CPWD SPECIFICATIONS SHALL BE IN CONTRACTOR'S SCOPE.

3. FOR OTHER RELAY AND METERING REQUIREMENTS REFER JOB SPECIFICATION

4. AREVA RELAYS ARE INDICATED FOR TYPE REFERENCE ONLY. ALL PROTECTIVE RELAYS SHALL BE NUMERICAL TYPE
OF APPROVED MAKES. METERING SHALL BE A PART OF NUMERICAL RELAY.(EXCEPT TRIPPING RELAY, 86 WHICH
IS ELECTRO—MECHANICAL TYPE)

5. VA BURDEN OF CTs SHALL BE DECIDED BY SWITCHBOARD MANUFATURER

= DATA EV
ENGINEERS INDIA LIMITED MY, bW ER. Rala SHEEL T -
N NEW DELHI OUTGOING BREAKER FEEDER A951_ODD';E;§O'2'03_,22 1

= 44



¥ 5 | PROJECT: DEVELOPMENT OF siLos For | REV | DATE PURPOSE BY [CHKD|APPRV
g 3 STORAGE OF WHEAT 1 12.12.16|REVISED AND REISSUED FOR TENDER|GK | vk PG
gy 0 | 27.11.16] ISSUED FOR TENDER GK [ VK G
| s M
g3 | CLENT: /s CWe A | 04.11.16] ISSUED FOR CLIENT COMMENTS |GK | VK | PG
s g
iy DC POWER SUPPLY BUS (110 V)
=
> 240V,1PH CONTROL SUPPLY BUS EQUIPMENT DATA
S & | _240v,1PH AC AUX SUPPLY BUS gl P DESCRIPTION
£ o § §
o £ 415V,50HZ TPN BUS
8 1] = |1 MOTOR DUTY FUSE SWITCH OR HEAVY
§ o ‘ DUTY SWITCH FUSE
g3 @ © I b 2 [ = |1 AIR BREAK CONTACTOR, DUTY—AC3
02 m 6 A 0/ WITH 2NO+2NC AUXILIARY CONTACTS.
ST ‘o 5 3 | 49 |1SET | THERMAL O/L RELAY WITH INHERENT PROTECTION
s - AGAINST SINGLE PHASING (SEE NOTE-6)
g 0 @l | & [ 1 | METERING CT, CL-1.0, 15VA
o -
53 2(?]— —_ ‘Io 5 | - 1 | STOP PUSH BUTTON
- 6 | — | 1 | RESET PUSH BUTTON FOR BIMETAL RELAY
sE _ AS -
52 5 = 7 Rtap | NDICATING LAMPS — LED TYPE
B 5 8 . g8 | - PANEL SPACE HEATER WITH MCB
gt T | AND THERMOSTAT
=3 9 | — | 1 | DP SWITCH & FUSE FOR MOTOR SPACE HEATER
E3 10 | — | 1| CORE BALANCE CURRENT TRANSFORMER
ES “/ME 11 50N]| 1 EARTH LEAKAGE RELAY 'AREVA’ TYPE CTUM—15
=2 4 SETTING RANGE (1—16%) WITH BUILTIN TIMER
5 o | l’ 12 | = |AS | AUX.CONTACTORS WITH MIN.2NO+2NC CONTACTS
85 M REQD
S| o BY SWBD |
5= 5 VENDOR
<& oy
25 *
i g l
52 By
& 8 | oTHERS
bt MOTOR SPACE
5= HEATER
3 o
&z
23| NOTES: r
i 1. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL THE mems | ©
-l SPECIFIED UNDER "EQUIPMENT DATA” AND CPWD SPECIFICATIONS SHALL BE
Ed IN CONTRACTOR’S SCOPE. '
;E_E 2. COMPONENT RATING SHALL BE AS PER DATA SHEET
gé 3. NO. OF CONTROL TERMINALS PROVIDED SHALL INCLUDE 20% SPARE TERMINALS
c 2 SUBJECT TO A MINIMUM OF 24 TERMINALS.
=z e 4. MOTOR SPACE HEATER CKT. TO BE PROVIDED FOR MOTORS 30kW AND ABOVE.
i S. CT FOR AMMETER TO BE PROVIDED FOR MOTORS RATED ABOVE 5.5KW.
[T .
:; 6. CBCT ALONGWITH EARTH LEAKAGE RELAY SHALL BE PROVIDED FOR MOTORS ABOVE 22 KW
Sé 7. EARTH LEAKAGE RELAY SHALL BE SUITABLE FOR 110 V DC CONTROL SUPPLY
55 8. AREVA RELAYS ARE INDICATED FOR TYPE REFERENCE ONLY.
%g 9. ALL FIELD TRIP CONTACTS SHALL BE WIRED IN FAIL—SAFE MODE THROUGH
£% INTERPOSING RELAYS.
°3
© ‘o
~ 8
N M.V. SW. BD. DATA SHEET DATA SHEET REV
ENGINEERS INDIA LIM|TED|CONTACTOR CONTROLLED MOTOR FEEDER
NEW DELH (FOR MOTORS RATED <= 55kW) A351-000-16-50-DS-23 [ 4
Sheet 3 of 10
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e

B 5 | PROJECT: DEVELOPMENT OF Sios ror | REV| DATE PURPOSE BY |CHKD |APPRV
g% STORAGE OF WHEA

3 T 1 12.12.16|REVISED AND REISSUED FOR TENDER|GK | VK PG
2e

e E CLIENT: M/s CWC 0 21.11.16] ISSUED FOR TENDER GK | VK PG
23 A | 04.11.186[ ISSUED FOR CLIENT COMMENTS [oK | VK PG
g

=3

= 02

>

£w | P.T CRCUIT BUS

(&)

B oM

£ = | DC CONTROL SUPPLY BUS (119 V) EQUI

- PMENT DATA

c o

5@ | 240V,1PH AC AUX SUPHLY BUS

g2 ITEM|NEMA

§.. | 415V, 50Hz TPN BUS NO. INo. | |aTY. DESCRIPTION

S o ¢ . .

B

£ l 12 Iy J) 1 | 52 | 1 | AR CIRCUT BREAKER

53 @) IEI - 2 | = | 1 | METERING C.T. CL—1, 15VA

..;,_5 13 S 10| 5 '3 | PROTECTION CT CL~5P10, 15VA

o= — -

8 W

c @ X

o= 5 |52¢c/s| 1 | BREAKER CONTROL SWITCH CLOSE—NEUTRAL—
£5 TRIP_(LOCKABLE WITH_SPRING RETURN TO NEUTRAL)
§5 6 MPR | 1 | MOTOR PROTECTION RELAY ‘AREVA’ TYPE—CTMM

2 g T 7 | = | 1 | AMMETER

g8 [-/5A P (46-495551»%/5%0% e Ri[| 8 2 1 |TIMER ON DELAY ‘AREVA’ TYPE VIT—11 (0.5—5.0 SEC.)
32 : 9 95 | 1 |TRIP CIRCUIT SUPERVISION RELAY

go | AL 10 | - 1 | DP SWITCH & FUSE FOR MOTOR SPACE HEATER
o5 E_z 11 . 1 | CUBICLE LAMP WITH SWITCH AND FUSE

oo

-5 12 | - 2 | DP SWITCH 10A WITH FUSE FOR DC & AC CONTROL
é 5 SUPPLY

o 13 - AS | INDICATING LAMPS.

B " REQD.

= BY SWED ;S PANEL SPACE HEATER WITH MCB & THERMOSTAT.
= VENDOR

=5 15 | -  |REQD.| AUX. RELAYS AS REQUIRED FOR CONTROL SCHEME

=

@ g | — _— — __| 16 | 86 1 | TRIPPING RELAY TYPE VAJH—23 OF 'AREVA’ MAKE
iR FOR TRIP THROUGH PROCESS SIGNAL

=

2 & | BY 17 | 86 1| TRIPPING RELAY TYPE VAJH—23 OF "AREVA’ MAKE.
wl 3=

< T OTHERS

o

e -

3z

53 R[] PART OF NUMERICAL RELAY—1

a =

5 E NOTES:

&

=5 1. ANTIPUMPING RELA

Eat : Y USED, IF ANY, SHALL BE CONSIDERED AS PART OF BREAKER MECHANISM.

o

2E 2. IHE ONE LINE D'AfRAM SHOWN ABOVE IS ONLY INDICATIVE . ALL THE ITEMS SPECIFIED UNDER

s EQUIPMENT DATA"AND CPWD SPECIFICATIONS SHALL BE IN VENDOR'S SCOPE.

§.c 3. ?prVA RELAYS ARE INDICATED FOR TYPE REFERENCE ONLY. ALL PROTECTIVE RELAYS SHALL BE NUMERICAL
S5 € OF APPROVED MAKES. METERING SHALL BE A PART OF NUMERICAL RELAY. (EXCEPT TRIPPING RELAY,
__59 § 86 WHICH IS ELECTRO‘_MECHANICAL TYPE)

- @

(4]

g 4. ALL FIELD TRIP CONTACTS SHALL BE WIRED IN FAIL—SAFE MODE THROUGH INTERPOSING RELAYS.

c =

g S. AR CIRCUIT BREAKER FEESDER WITH NUMERICAL TYPE MOTOR PROTECTION RELAY SHALL BE PROVIDED
= FOR ALL MOTORS ABOVE =55 kW UPTO 160 kW.

o @

g5 6. ;‘ETT%R SHALL HAVE AUT'Q START PROVISION /FEATURE. FURTHUR AUTO REACCELERATION WITH INHIBIT
£% RE TO BE PROVIDEDD |F SPECIFIED IN THE PROCESS PACKAGE

$5

o ‘a

=6

NEW DELHI

AN
ENGINEERS INDIA LIMITEp
R

M.V. SW. BD. DATA SHEET

BREAKER CONTROLLED MOTOR FEEDER
MOTORS ABOVE 55KW & UPTO 160 KW

DATA SHEET

REV

A951-000-16-50-DS—23

Sheet 4 of 10

5446



produced,

—1650-Mv sch_dc con sup.dwg Rev.0. A4-210x297.

s express agreement that they will not be re

property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower

» exhibited or used except in the limited woy permitted by a written consent given by the lender to the borrower for the intended use. El

The drawing, design and details given on this format are the

copied

PROJECT: DEVELOPMENT OF SILOS FOR

STORAGE OF WHEAT

CLIENT: M/s CWC

REV | DATE PURPOSE BY |CHKD|APPRV
1 12.12.16|REVISED AND REISSUED FOR TENDER|GK [ VK PG
0 21.11.16] ISSUED FOR TENDER GK | VK PG
A 04.11.16] ISSUED FOR CLIENT COMMENTS |GK | VK PG

L

EXTERNAL DC FDR

NOTES:

DC CONTROL SUPPLY

BUS
EQUIPMENT DATA
ITEM | NEMA SCRIPTION
NO N, QATY DE
1 = 1 DP SWITCH 25A ( MIN )
2 - 2 HRC FUSE
3 80 2 DC SUPPLY FAILURE RELAY
"AREVA’ TYPE VAG—11 (30—60%)
4 = 2 INDICATING LAMPS — LED TYPE |
) = 1 DC CONTROL SUPPLY BUS BARS

1. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL THE ITEMS ,
SPECIFIED UNDER "EQUIPMENT DATA” AND CPWD SPECIFICATIONS SHALL BE IN CONTRACTOR'S SCOPE.

2 THE COMPONENT RATING ARE INDICATIVE AND SAME SHALL BE SIZED BASED ON DC POWER
REQUIREMENT OF THE SWITCHBOARD.

7 N
@ ENGINEERS INDIA LIMITED

M.V. SW. BD. DATA SHEET
NEW DELH] SCHEME FOR DC CONTROL SUPPLY

DATA SHEET

REV

A951-000—16—-50-DS-23 1

Sheet 5 of 10
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PROJECT: DEVELOPMENT OF SILOS FOR
STORAGE OF WHEAT

CLIENT: M/s CWC

REV | DATE

PURPOSE BY [CHKD[ APPRV

1 14,12.16|REVISED AND REISSUED FOR TENDER

GK | VK PG

(@]

21.11.16] ISSUED FOR TENDER

GK | VK PG

A 04.11.16| [ISSUED FOR CLIENT COMMENTS |GK | VK PG

y will not be reproduced,

c_asb_Idb.dwg Rev.0. A4-210x297.

EQUIPMENT DATA(FOR EACH INCOMER)

£ ',ISM EEMA QrY. DESCRIPTION
. 1 - 1 MCCB WITH 0/C, S/C, E/F & SHUNT TRIP
E £ 2 - 3 | METERING CT, CL—1, 10VA
[
:’2'9' 3 - 1 | AMMETER WITH 4WAY SELECTOR SWITCH.

3
n =
g"c'l’ 4 - 1 | VOLTMETER WITH 4WAY SELECTOR SWITCH & FUSE
x W
; = 5 - 3 | RY B INDICATING LAMPS — LED TYPE
[+
=
g 6 1 | PANEL SPACE HEATER WITH MCB AND THERMOSTAT
£ 7 | = | 1 | kwH METER
2
g
5

240V,1PH AC AUX SUPPLY BUS 240V,1PH AC AUX SUPPLY BUS
5/C 1 /A 415V, 50Hz TPN BUS

INTERLOCK | |

a written consent given by the lender to the borrower for the intended use. I

POWER INCOMER
TO LDB/ ELDB
FROM PCC / EPMC

NOTES

The drawing, design and details given on this format are w.e property of ENGINEERS INDIA LIMITED. They are merel

copied, exhibited or used except in the limited way permitted by

POWER INCOMER
TO LDB/ ELDB

FROM PCC / EPMC

1. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE . ALL THE ITEMS
"EQUIPMENT DATA" AND CPWD SPECIFICATION SHALL BE IN CONTRACTOR'S SCOPE.

2. MCCB FOR LDB SHALL BE SUITABLE FOR THE SYSTEM FAULT LEVEL 20 kA (1 SEC.).
3. KWH METER SHALL BE PROVIDED FOR EACH INCOMER OF LDB/ELDB IRRESPECTIVE OF RATING.

ENGINEERS INDIA LIMITED
NEW DELHI

M.V. SW. BD. DATA SHEET DATA SHEET
LDB/ELDB I/C & B/C [ A951-000-16-50~DS-23

REV

Sheet 8 of 10

|

- |
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PROJECT: DEVELOPMENT OF SILOS FOR

STORAGE OF WHEAT

produced,

REV | DATE PURPOSE BY [CHKD|APPRV

1 14.12.16|REVISED AND REISSUED FOR TENDER|GK | VK PG

0 21.11.18| ISSUED FOR TENDER GK | VK PG
PG

CLIENT: M/s Cwc

A 04.11.16| ISSUED FOR CLIENT COMMENTS [GK | VK

§ express agreement that they will not be re
use. EIL~1650~Mvsb_contr.dwg Rev.0. A4-210x297.

by a written consent given by the lender to the borrower for the intended

property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower'

NOTES:

The drawing, design and details given on this format are the
copied, exhibited or used except in the limited way permitted

BUS A

3
4 s
ONR
[
& 2 L O
O
240V, 1PH, AC

CONTROL SUPPLY
BUS-A

EQUIPMENT DATA

ITEM | NEMA
ND N, QTY DESCRIPTIDN
1 - 1 DP SWITCH 25A ( MIN )
- 2 HRC FUSE
2 = 1 415/240V, 2KVA(MIN) WITH TAP+5%

WITH CENTRE TAP EARTHING

1 2P, MCB, 30A( MIN )
1 240V, 50HZ, CONTROL SUPPLY
BUS BARS

As — LED TYPE
REQD | INDICATING LAMPS — LED

IN STEP OF +2.5% CONTROL TRANSFORMER

1. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL THE ITEMS
SPECIFIED UNDER "EQUIPMENT DATA” AND CPWD SPECIFICATIONS SHALL BE

IN CONTRACTOR'S SCOPE.
2. THE COMPONENT RATING ARE INDICATIVE ONLY AND SAME SHALL BE SELECTED
AS PER CONTROL TRANSFORMER RATING.

M.V. SW. BD. DATA SHEET DATA SHEET

CONTROL TRANSFORMER
"NEW DELH) SCHEME FOR AC CONTROL SUPPLY

REV

A951-000-16-50-D5-23 | 4

Sheet 7 of 10

5Ug



STORAGE OF WHEAT
CLIENT: M/s CWC

produced,

KD| APPRV
PROJECT: DEVELOPMENT OF SLog FoR | REV | DATE PURPOSE BY |CH

1 14.12.16|REVISED AND REISSUED FOR TENDER|GK | VK PG

PG
21.11.16] ISSUED FOR TENDER GK | VK

(e}

A 04.11.16| ISSUED FOR CLIENT COMMENTS |GK | VK PG

415V, 50Hz TPN BUS

greement that they will not be re
_fdr.dwg Rev.0. A4-210x297.

1650-Mv sfu
w

on the borrower's express q
for the intended use. ElL-

NOTES:

VENDOR'S SCOPE.

design and details given on this format are wie property of ENGINEERS INDIA LIMITED. They are merely loan.
ted or used except in the limited way permitted by a written consent given by the lender to the borrower

The drawing,
copied, exhibi

1. CT, AMMETER AND KwH METER SHALL BE PROVIDED FOR SWITCH FUSE
FEEDER RATED 100A & ABOVE.

2. CBCT, ELR AND CONTACTOR SHALL BE PROVIDED FOR FEEDERS RATED ABOVE 100A.

3. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL THE ITEMS
SPECIFIED UNDER  "EQUIPMENT DATA” - AND IN CPWD SPECIFICATIONS SHALL BE .IN

4. ELR SHALL BE SUITABLE FOR 110V DC CONTROL SUPPLY.
5. EARTH LEAKAGE CIRCUIT BREAKERS (ELCB) SHALL BE PROVIDED FOR SWITCHFUSE LIGHTING
FEEDERS FOR INDOQR LIGHTING AND POWER PANEL FEEDERS.

EQUIPMENT DATA
ITEM ] HEMA DESCRIPTION
NO. [NO. |9TY-
1 - 1 HEAVY DUTY SWITCH WITH NEUTRAL LINK
2 - 3 | HRC FUSE WITH FUSE BASE
3 - 3 | METERING CT, CL—1, 10VA
4 - 1 | AMMETER WITH 4WAY SELECTOR SWITCH.
5 - 3 | INDICATING LAMPS — LED TYPE
6 — 1 KWH METER WITH ACCURACY CL.1.0
7 = 1 | CORE BALANCE CURRENT TRANSFORMER
8 e 1 EARTH LEAKAGE RELAY ‘ALSTOM’ TYPE CTUM-15
SETTING RANGE (1—-16%) WITH BUILT—IN TIMER
9 = 1 CONTACTOR

———

NEW DELHI

7
ENGINEERS INDIA LIMITE D
ey

\Y
M.V. SW. BD. DATA SHEET DATA SHEET RE

SWITCH FUSE/SWITCH FUSE T e
CONTACTOR FEEDER ARG g |
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Eg PROJECT: DEVELOPMENT OF SILos For | REV | DATE PURPOSE BY |CHKD|APPRV
B3 STORAGE OF WHEAT 1 14.12.16|REVISED AND REISSUED FOR TENDER|GK | VK PG
% | cLENT: M/s cwe 0 | 21.11.16] ISSUED FOR TENDER GK | VK PG
3= A 04.11.16| |SSUED FOR CLIENT COMMENTS |GK | VK PG
Es
- o
-; o
£E
=9
Eil EQUIPMENT DATA
o
) ITEM|NEMA

[1]
57 415V, 50Hz TPN BUS NO. INo. |QTY. DESCRIPTION
37 l
g8 B A 1 1| HEAVY DUTY SWITCH WITH NEUTRAL LINK
27 )
i 4B g 5 2 3 | HRC FUSE WITH FUSE BASE
o 8 1 3 1 | POWER CONTACTOR AC3 DUTY.
‘gg & Q O 4 1 | AUTO-MANUAL SELECTOR SWITCH(3—POSITION)

=
S8 o ¥ 5 1 | LOCAL /REMOTE SELECTOR SWITCH *

£
2o 3 l 6 1 | ON / OFF SWITCH.
5 7 1 | DIGITAL SYNCHRONOUS TIMER
2y 10 8 AS | AUX.CONTACTOR FOR INTERLOCK
23 REQD
=5 9 1 | INDICATING LAMP (LED TYPE)
g o 10 1 | EARTH LEAKAGE CIRCUIT BREAKER (ELCB)
gs| ~——wp———=
Fs
g 2
ES =
E S I
OB o
< c =
o9 A0l
Z 3 %
2 =g
H§

(=
58
& c
B
5 E
> =
o
o 2=
E.D
-3 .
23 NOTES:
(4] 'é— 5 - - .- - P D N - e do
g€ S LB L e et TR e e
E & | - THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE . ALL THE ITEMS SPECIFIED UNDER
S g EQUIPMENT DATA™ AND IN CPWD SPECIFICATIONS SHALL BE IN VENDOR'S SCOPE.
§p [ 2 CENTRALISED CONTROL OF THE LIGHTING FEEDERS ie., SWITCHING "ON’ & "OFF" THROUGH MAIN CONTACTOR
[ WHICH SHALL BE ACTIVATED BY A DIGITAL SYNCHRONOUS TIMER(INTELLIGENT TYPE). ALSO, PROVISION OF
o EMERGENCY BLACK—OUT FROM CENTRALISED LOCATION ie., THROUGH A MAIN CONTACTOR SHALL BE PROVIDED.
-
= * LOCAL/REMOTE, AUTO/MANUAL SELECTOR SWITCH SHALL BE PROVIDED ON EACH BUS SECTION LDB FOR
R CENTRALISED CONTROL OF LIGHTING
&5
£3

;D
S
£%
Bk
T B
o'‘a
£

T M.V. SW. BD. DATA SHEET DATA SHEET REV
ENGINEEES INDIA LIMITED SWITCH FUSE CONTACTOR

N EW DELH| FEEDER FOR OUTDOOR LIGHTING |A951-000-16-50-DS-23( 4

Sheet 9 of 10
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PROJECT: DEVELOPMENT OF Slos For | REV| DATE PURPOSE BY LHKD |APPRV
STORAGE OF WHEAT 1 14.12.16|REVISED AND REISSUED FOR TENDER |GK |VK PG
0 | 21.11.16] ISSUED FOR TENDER GK |VK PG
CLIENT: M/s CWC A 04.11.16( ISSUED FOR CLIENT COMMENTS |gk | vk PG

DC CONTROL SUPPLY BUS
PT SUPPLY BUS

240V A.C SPACE HEATER&
415V, 50Hz TPN BUS

greement that they will not be re
IL-1650—-MVCAPF  Rev.0. A4-210x297.

on the borrower's express o

y are merely loan.

= B ©

g 4 6

g sg |

< NOTE-3

2 2 .

E 12

-

¥ 30 ‘3 14

@

= :

E

5 ——/1A G QC

2 10| =

£ % CT SIGNAL FroM

s INCOMER ¢1

o |

s v — /]
15 15

415V, 50Hz TPN BUS

«ie property of ENGINEERS INDIA LIMITED. The

given on this format are
pt imthe limited way per

mitted by a written consent given by the

2 THE CAPACITOR B
DEFINED IN SPEC[F?SIKTION

he drawing, design and details

E

copied

ABOVE 125 KVARR

EQUIPMENT DATA
ITEM{NEMA
2 DESCRIPTION
NO. [No. |QTY
1 1 HEAVY DUTY SWITCH WITH NEUTRAL LINK
2 3 | HRC FUSE WITH FUSE BASE SEE
3 1 POWER CONTACTOR AC3 DUTY. NOTE=-3
4 1 | AUTO MANUAL SELECTOR SWITCH
5 AS | INDICATING LAMPS
REQD.
6 2 | PUSH BUTTONS ON & OFF.
7 1 | DP 10A SWFUSE FOR CONTROL SUPPLY
8 AS | AUX.CONTACTOR FOR INTERLOCK
EQD
9 R1Q AMMETER WITH 4 WAY SELECTOR SWITCH
10 — | 3 | METERING CT, CL—1.0, 15VA
n = | 2 | DP SWITCH FUSE FOR AC /DC CONTROL SUPPLY
12 2 |1 OFF DELAY TIMER 'ALSTOM'TYPE VIT—12
WITH RANGE (1—180 Sec.)
13 27| 1 U/V RELAY ALSTOM TYPE VDG-13
14 59| 1 0/V RELAY ALSTOM TYPE VDG—11
135 - |1 PF CONTROL REGULATOR ABB TYPE RVP WITH
7 STEP CONTROL AND AUTO/MANUAL FACILITY
16 ~ | A HEAVY DUTY SWITCH
17 — | N | HEAVY DUTY SWITCH FUSE UNIT
18 = [ N | AR BREAK CONTACTOR FOR CAPACITOR DUTY
19 — | N | CAPACITOR UNIT WITH DISCHARGE RESISTOR
20| = [ N | ON/OFF INDICATING LAMPS
2 = | N | ON/OFF PUSHBUTTON
22 — | N | AUTO /MANUAL SELECTOR SWITCH

5]

® ) 19

3 TRRUAR Ry WHERE N INDICATE NOS OF CAPACITOR UNITS

5 CAPACITOR BANKS

1 ey —

5 | "OT$ 1. THE ONE LINE DILAGRAM SHOWN ABOVE IS ONLY INDICATIVE . ALL THE ITEMS SPECIFIED UNDER
£ "EQUIPMENT DATA™ AND IN CPWD SPECIFICATIONS SHALL BE IN VENDOR'S SCOPE.

CAN BE MOUNTED INSIDE PCC PANEL OR MAY BE SEPARATE PANEL AS
3 AR CIRCUIT BRE AKER WITH RELAYS 51/51N ,86 SHALL BE PROVIDED FOR CAPACITOR RATED

e M.V. SW. BD. DATA SHEET

AT ENGINEERS INDIA LIMITE D
N4 NEW DELHI

CAPACITOR FEEDER / BANKS

DATA SHEET

REV

A951-000-16-50-DS—023

Sheet 10 of 10
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SPECIFICATION STANDARD SPECIFICATION No.

ENGINEERS
FOR
sBax felfics & INDIA UM -51-0008 Rev. 5
mm-m@.m&. Ly FLAMEPROOF LIGHTING 6-51-0008 Rev
AND POWER PANELS Rogostion
10 SCOPE

This specification covers the requirements of design, manufacture, testing, packing and supply
of flameproof Lighting and Power panels/ accessories suitable for installation in locations

handling flammab!e liquids and gases / vapours.

2.0 CODES AND STANDARDS
- 21 The equipment shall comply with the requirements of latest revision of the following

standards issued by BIS:

IS-5 : Colours for ready mixed paints and enamels.

1S-1248 g Direct acting indicating analogue measuring
instruments and their accessories.

IS /1EC 60898 . Electrical Accessories - circuit breakers for
over protection for household and similar installations.

IS-12640 : Residual current operated circuit breakers.

IS / IEC 60079-0 : Electrical apparatus for explosive gas atmospheres
(General requirements).

IS /1IEC 60079-1 : Electrical apparatus for explosive gas atmospheres
(Equipment Protection by Flameproof Enclosures

. “d!?)- )
IS /IEC 60079-7 : Electrical apparatus for explosive gas atmospheres
_ (Equipment Protection by Increased Safety “e”).

IS / IEC 60529 : Degree of protection provided by enclosures
(IP Code). -

IS / IEC 60947 : LV switchgear and control gear.

2.2 In case of imported equipment, standards followed in the country of origin shall be applicable,
if these standards are equivalent or more stringent than the applicable Indian Standards.

2.3 The Equipment shall also confirm to the provisions of CEA Regulations with latest
amendments and other statutory regulations currently in force in the country.

24 In case Indian standards are not available for any equipment, standards issued by JEC/ BS/
VDE/ IEEE/ NEMA or equivalent agency shall be applicable.

2.5 In case of any conflict between requirements specified in various applicable documents focthe
project, the most stringent requirement shall govern. However, Owner’s/ EIL’s decision in this
regard will be final and binding. '

3.0 GENERAL REQUIREMENTS

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

32 Vendor shall ensure availability of spare parts and maintenance support services for the
offered equipment for at least 10 years from the date of supply.

4.0 SITE CONDITIONS
The equipment shall be suitable for installation and satisfactory operation in classified
hazardous locations in tropical, humid and corrosive atmosphere as prevalent in refineries,
petrochemical and fertilizer plants. The lighting and power panels shall be designed to operate
under site conditions as specified in the data sheet. If not specifically mentioned therein, a
design ambient temperature of 40° C and an altitude not exceeding 1000m above mean sea
level shall be considered.
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SPECIFICATION © STANDARD SPECIFICATION No.

s@aﬁﬁeg@mm LIMITED ELAMEPROOF LIGHTING 6-51-0008 Rev. 5

(MR RN I ST {4 Govt of India Underaking)

AND POWER PANELS PG

5.0
51

5.2

5.2.1

522
523

6.0

7.0
7.1
7.1
7.1.2

7:1:3

7215

7.1:6
717

7.18

POWER SUPPLY
Lighting and power panels shall be suitable for 415V, 50Hz, TPN incoming supply and

outgoing circuits for 240V, SPN supply. DC lighting junction boxes along with outgoing
circuits shall be suitable for 220V or 110V DC supply.

For projects falling under the jurisdiction of DGMS, the following additional requirements
shall apply:
The phase-to-phase voltage shall not exceed 125V (where electric lighting is used in

underground mine)/ 250V (where electric lighting is used in open cast mine or surface of a
mine), with the neutral or the mid-point of the lighting system connected with earth.

The panels shall have three phase, 3-wire system, without neutral.

Outgoing circuits shall be controlled by 2-pole MCBs. Earth leakage protection shall be
provided for all outgoing circuits, which shall isolate both poles.

CERTIFICATION

The equipment shall have test certificates issued by recognised independent test house
(CIMFR/ ERTL/ Baseefa/ LCIE/ UL/ FM or equivalent). All equipment (indigenous &
imported) shall also have valid statutory approvals as applicable for the specified location. All
indigenous flameproof equipment shall have valid BIS license and marking as required by
statutory authorities.

TECHNICAL REQUIREMENTS
Construction
The enclosures of the lighting and power panels shall be made of cast light metal alloy.

The panels shall be suitable for use in outdoor open locations and shall have IP-55 degree of
protection. They shall preferably be provided with integral canopy. However, where the
enclosure has been certified without integral canopy, a separate canopy can be accepted. The
separate canopy shall be made of at least 14 SWG (2mm) galvanized sheet steel. The canopy
shall be suitable for providing protection against rain from top and two sides.

The lighting and power panels shall be provided with gaskets made of non-inflammable and
self-extinguishing material.

All metal surfaces shall undergo manufacturer’s standard cleaning/ painting cycle. After
preparation of under surface, the panels shall be painted with two coats of epoxy based final
paint with colour shade as below:

- Flame proof (Gas group IIA/IIB) : Dark admiralty grey shade 632 of IS-5/
' RAL 7031
- Flame proof (Gas group IIC) : Light yellow shade 355 of IS-5/RAL 1012

All unpainted steel parts shall be suitably treated to prevent rust formation. If these parts are
moving elements, then these shall be greased.

A warning inscription “DO NOT OPEN WHEN ENERGIZED” shall be provided on each
enclosure. The wamning inscription shall be embossed on the enclosure or a separate warning
plate with above inscription shall be fixed to the enclosure w;th screws. The warning plate
shall be of nickel plated brass or stainless steel.

All accessories like nuts, bolts, washers etc. shall be made of stainless steel S5-304.

All the non-current carrying metallic parts of the panel shall be inherently bonded together.
Each lighting and power panel shall be provided with two earthing studs with lugs on the
exterior of the panel enclosure suitable for termination of 10 mm dia GI wire rope.

Each outgoing feeder shall be provided with distinct terminals for phase, neutral and earth.
The terminal block enclosures shall be adequately sized to properly terminate the cables by
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BagmBaiTs

taking into account the required bending radii of cable cores and shall have the following
minimum gland to terminal distances:

Conductor Sivg Ub o235 mam? Above 2.5 mm? & | Above 10 mm2 & | Above 35 mm? &
plo 2> mm Up to 10 mm? Up to 35 mm? Up to 95 mm?
.Gland to
ferminal dfstutice 40 mm 60 mm 100 mm 150 mm

719

7.1.10

7.1.11

7.2
7.2.1

7.2.2

723

724

725

7.2.6

73
73.1

732

The panels shall be provided with suitably sized cable entries at the bottom/ sides, for
incoming and outgoing cables. Panels shall be complete with double compression type nickel
plated brass flameproof cable glands. Flameproof nickel plated brass sealing plugs shall be
supplied, for plugging the unused cable entries. The quantity of sealing plugs shall be equal to
20% of the total number of outgoing cable entries.

The panels shall have external fixing lugs for mounting on wall or column. The holes prov:ded
on these Jugs shall be of oblong type. :

A nameplate indicating Tag Number shall be provided on each panel. Nameplates shall also
be provided for each incoming and outgoing feeder. Separate nameplate shall also be provided
to indicate the details of testing agency (CIMFR or equivalent), test certificate reference,
statutory approval agency (PESO/ DGMS) and reference, BIS license number, applicable gas

group etc. The nameplates shall be engraved type and permanently fixed on the equipment. In
case the standard details given above are embossed on the enclosures, the same need not be

repeated on the name plate.

Component Specification

Bus bars in the lighting and power panels shall be made of high conductivity copper, and shall
be supported by non-hygroscopic insulators. Bus bars shall be colour coded for identification
of phases and neutral. .

The incomer shall have one no. 4 pole MCB isolator (without overload and short-circuit

release) and one no. 4 pole ELCB (if specified in the MR). ELCBs shall have a maximum
sensitivity of 30mA..

The outgoing feeders shall be provided with double pole MCBs having overload and short-
circuit releases.

All MCBs (except isolators) and ELCBs shall be with 9kA (M9 category) 1nterrupt1ng
capacity.

The ELCB shall be hand reset type. One no. door mounted resct push button shall be
provided.

The operating knobs (ON/ OFF/ RESET) shall be provided with a suitable rack and pinion
arrangement or cam type operating mechanism for operating them smoothly from outside.

Terminals & Wiring

The panels shall be provided with sufficient number of terminals. More than 2 wires per
terminal shall not be permitted. If required, additional terminal with shorting link may be
used. Tinned copper lugs shall be provided for cable termination. Incoming and outgoing
terminals shall be suitably segregated. :

All interna] wiring in lighting and power panels shall employ adequately sized, 660V grade,
FR type, PVC insulated copper conductor wires, colour coded for phase, neutral and earth,

with minimum conductor sizes as below:
Incomer 16 mm?*

Outgoing 2.5 mm?

7.3.3 For flameproof equipments, terminal box can be provided in ‘Exe’ or ‘Exd’ execution.

FomnEERe=8-00:000TFFRe0
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SPECIFICATION STANDARD SPECIFICATION No.
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8.0
8.1

82

8.3

84

9.0

INSPECTION, TESTING AND ACCEPTANCE

During fabrication, the equipment shall be subjected to inspection by EIL/ Owner or by an
agency authorised by the Owner, if specified/ agreed in Inspection Test Plan. Manufacturer

shall furnish all Necessary information concerning the supply to EIL/ Owner's inspector. All

routine/ acceptance tests shall be carried out at manufacturer's works under his care and
expense.

Type test certificates from CIMFR or equivalent test house, applicable PESO/ DGMS
approval certificates, BIS license and original drawings referred in type test certificates shall
be shown to the inspection agency on demand during inspection. The certificates and BIS
license must be valid at the time of despatch.

Test certificates of bought out components shall be shown to the inspection agency on demand

during inspection.

All equipments shall be subjected to various routine / acceptance tests as per Inspection &
Test plan no. 6-81-1008.

PACKING AND DESPATCH

All the equipment shall be divided into several sections for protection and ease of handling
during transportation. The equipment shall be properly packed for the selected mode of
transportation, i.e. by ship/ rail or trailer and shall be wrapped in polythene sheets before being
placed in crates/ cases to prevent damage to finish, The crates/ cases shall have skid bottom
for handling. Special notations such as ‘Fragile’, “This side up’, ‘Center of gravity’, ‘Weight’,
‘Owner’s particulars®, ‘pQ no.’ etc., shall be clearly marked on the packages together with
other details as per Purchase order.

The equipment may be stored outdoors for long periods before installation. The packing
should be suitable for outdoor storage in areas with heavy rains and high ambient temperature
unless otherwise agreed. A set of instruction manuals for installation, testing and
commissioning, a set of operation & maintenance manuals and a set of final drawing shall be
enclosed in a waterproof cover along with the shipment.
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| SF"EC'IFECKT—IO'H-. STANDARD SPECIFICATION No.

'ﬁuﬁﬁea@m\ UMITED ~FOR 6-51-0014 Rev. 5
T R SR 1 g o ok o . -INDUSTRIAL TYPE - .
CONTROL STATIONS , Ragasbalkis
1.0  SCOPE

This specification covers the requirements of design; manufacture, testing, packing and supply
of industrial type contro] stations and accessories suitable for installation in non-hazardous/ |
Sa.fe Outd()[)r areas. . ’

20 CODES AND STANDARDS
2.1 * - The equipmept shall' comply with'the requirements of latest revision of following standards

issued by BIS.
IS: 5 B Colours for'ready mixed paints and enamels.
" 1501248 (Parts 1 & 2): - - Direct acting indicating analogue measuring instruments and their
o ... accessories. -
I8 71EC: 60529 ": Degrees of protection provided by enclosures (IP code).
IS /1IEC 60947 : LV switchgear and control gear. '

22 In case of imported equipment, standards followed in the country of origin shall be applicable

-if these standards are equivalent or more stringent than the applicable Indian Standards.

23 - The equipment shall also conform 1o the provisions of CEA Regulations and other statutory
- regulations with Jatest amendments currently in force in the country.

2.4 In case Indian standards are not available for any equipment, standards issued by IEC/ BS/

VDE/ IEEE/ NEMA or equivalent agency shall be applicable. . - B . w

2.5 In case of any conflict between requirefnents specified in various applicable documents for ﬁ'fe
project, the most stringent requirement shall govern. However, Owner’s/EIL’s decision in this
- regard will be final and binding. : :

30  GENERAL REQUIREMENTS
' . The offered equipment shall be brand new with state of art technology and having proven field
~track record. Njp prototype equipment shall be offered:
40 SITE CONDITIONS

The equipment shall be suitable for installation and satisfactory operation in tropical, humid

. 1;and corrosive atmosphere as prevalent in refineries, petrochemical and fertilizer plants. Unless

s:0therwise Specified, a design ambient temperature of 40° C and an altitude not exceeding 1000
m above mean sea level shall be considered. -

50  TECHNICAN, REQUIREMENTS
5.1 Construction

5.1.1  The enclosureg of the control stations shall be made of sheet steel.

5.1.2 The: control. stations shall be suitable. for use in outdoor open locations and shall have
minimum IP-S 5 degree of protection. Suitable canopy shall be provided for protection against
rain. from top - and two sides. The separate canopy shall be made of at least 14 SWG (2mm)

. galvanised shegt steel. 7 , _ .

313 All control stations shall be suitable for 240V AC as well as for 110V/220V DC control
supply. ‘ o i . ;

5.1.4 .. The contral statjons shall be provided with neoprene gaskets.

e Y T — - T oo
B,
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' Component Specl,ﬁcatmn

preparation of under surface, the equipment shall be painted with two coats of epoxy based

unpainted steel parts shall be suitably treated to prevent rust formation. If these parts are
moving elements, then they shall be greased. b Lo

\

All accessories like nuts, bolts, washers etc and operating shaft of pushbuttons and switches
efc. shall be made of stainless steel $S-304.

The confrol stations shall be provided with two earthing studs with lugs on the external
surface of the enclosures suitable for termination of 8 SWG Gl wire.

The control stations shall be provided with undrilled gland plate. However, double
compressmn nickel-plated brass cable gland shall be supplled loose to suit the specified cable
sizes.

The control stations shall have external fixing lugs for mounting on wall or column. The holes

provided on these lugs shall be of oblong type.
Engraved nameplate indicating Tag Number shall be permanently fixed on each conirol

© station.

Push buttons for START and STOP shall be of GREEN and RED colour respectively. Each
push button shall have two NO and two NC contacts. The STOP push button_ sha]l be
mush.room type with stay put feature and lockable in pressed position. .

. All control switches shall be provided with a pistol grip handle. Circuit Ereaker control switch,

wheréver specified, shall have three positions (START - NEUTRAL - STOP) with spring
return to neutral from START position and stay put in STOP position. All selector switches
shall have minimum two poles for each position. Each position of switch shall be indelibly
marked on the®control station. Exact configuration of selector switch (LOCAL-OFF-
REMOTE or AUTO-OFF -MANUAL) shall be as per datasheet / MR reqmrement

All ammeters shall be of moving iron type havmg an accuracy class of 3 and suitable for
lAmpere CT secondary. Unless otherwise specified, min. size of ammeter shall either be 72
mm x 72 mm or min. 65 mm dia., 80% of the scale length shall cover 100% of the CT primary

current uniformly and the balance 20% of the scale shall cover 100-800% of the CT primary. . _
A red mark corresponding to the full load current of the motor shall be pmwded on the.__: Lo

ammeter dial. The ammeter front glass shall be toughened. ' e i '

RN

Indlcatmg lamp(s), wheréver prowded sha]l be clustered LED type with minimum 3 numbers >

LEDs, preferably connected in parallel, mounted inside-an enclostire of minimurh diaméter of
15mm. . . .

Terminals & Wiring _
The control stations shall be provided with sufficient number of terminals. More than 2 wires

per terminal shall not be permitted. If required, additional terminal with shorting link may be

used. Each terminal for external cable connection shall be suitable for termination of 2.5 mm®
solid copper conductor. Tinned copper lugs shall be provided for cable termination wherever

applicable.

All internal wiring shall employ 1.5 mm?, 660V grade, FR type PVC insulated copper
conductor wires.

o i - 6-51-0014 Rev. 5 o

| s@a@@a@mﬁw e ams T e s SHSURE .
CONTROL STATIONS -

5.1.5  All metal surfaces shall undergo manufacturer’s standard cleaning/ painting cycle. After

final-paint with colour shade as dark admiralty grey, shade 632 of IS-5/ RAL 7031, All .- .. ..

@
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CONTROL STATIONS R

6.0  INSPECTION, TESTING AND ACCEPTANCE

6.1 - During fabricalion, the equipment shall be subjected to inspection by EIL/ Owner or by an
agency authorised by the Owner, if specified/ agreed in Inspection Test Plan. Manufacturer
shall furnish aJ) necessary information concerning the supply to EIL/ Owner's inspector. All
routine/ acceptance tests shall be carried out at manufacturer's works under his care and

" eXpense.

6.2  For testing requirements refer inspection and test plan no. 6-81-1014.

7.0, PACKING AND DESPATCH

All the equipment shall be divided into several sections for protection and ease of handling
during tfransportation. The equipment shall be properly packed for the selected mode of
transportation, i.e. by ship/ rail or trailer, and shall be wrapped in polythene sheets before
being placed in crates/ cases to prevent damage to finish. The crates/ cases shall have skid

- bottom for handling. Special notations such as ‘Fragile’, ‘This side up’, ‘Center of gravity’,
“Weight’, ‘Owner’s particulars’, ‘PO no.’ etc., shall be clearly marked on the packages
together with other details as per purchase order.

-+ The equipment may be stored outdoors for long periods before installation. The packing shall

" be completely suitable for outdoor storage,- in areas with heavy rains/ high ambient
temperature. A set of instruction manuals for installation, testing and commissioning, a set of
operation & maintenance manuals and a set of final drawing shall be enclosed in a waterproof
cover along with the shipment. ‘ L
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STANDARD SPECIFICATION No.

SSlfdoet @ e SPECIFICATION
gigex INDI FOR 6-51-0017 Rev 6
P O S 14 oot ot iy ¥
e e UPS SYSTEM Ragaskeiite
1.0 SCOPE

The scope of this specification is to define the requirements

of design, manufacture, testing,

Packing and dispatch, of static Uninterrupted Power Supply (UPS) system.

2.0 CODES AND STANDARDS
21 The equipment shalj comply with the requirements of latest revision of following standards:
IS: 5 Colours for ready mixed paints and enamels .
IS: 1248 Direct acting indicating analogue electrical measuring (Part 1,2, 4 and 9)
instruments and their accessories.
18:7204 Stabilised power supplies D.C. output
(Part I to 4)
IS: 12021 Control transformers for switchgear and control gear for voltages not
exceeding 1000V AC
IS: 13314 Solid state inverters run from storage batteries
15: 13703 : Low voltage fuses for voltage not exceeding 1000V AC or 1500V DC
(Part 1,2 & 4)
IS: 13947 Low voltage switchgear and control gear specification.

(Part-5/ Sec-2)
IEC-60146-1-1: General requirement & line commutated inverters (specification of base

requirements) _
German EMC directive for broadband interference generated by

appliances. ) .
Recommended practices and requirements for harmonic control in

electrical power systems

VDE-0875

IEEE-519

2.2 In case of imported Squipments, standards of the country of origin shall be applicable if these
standards are equivalepg o stringent than the applicable Indian standards.

2.3 The equipment shall also conform to the provisions of Indian Electricity rules and other statutory
-regulations currently im force in the country.

24 In case Indian stamdards are not available for any equipment, standards issued by
[EC/BS/VDE/IEEE/N¥EMA o equivalent agency shall be applicable.

15 n case of any contraudiction between various referred stamdards/specifications/ data sheet and

I
statutory regulations, t¥e following order of priority shall gowern:

- Statutory regu} ations
- Data sheets

- Job specificati fat

- This specificati on

3.0 GENERAL REQUIREMENTS

3.1 The offered equipment shall. be brand new with state of ast technology ang proven field track
record. No prototype €q ~uipment shall be offered.

3.2 Vendor shal] eﬂsure'availabi]ity of spare parts and mainten=ance support Services for the offered
equipment at least for 1 =S years from the date of supply.

year to the endl user of equipment and EIL before
he end user for placement of order for spares and

5o

3.3 Vendor shall give a notice of at least one
: phasing out the produc,"t/spares to enable t
Services.
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3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.0

5.0

5.1

The UPS system shall be an integrated system comprising static rectifiers, battery', _statlcf inverters,
static switches, manual by pass switch, AC distribution board, voltage stabiliser in bypass,
isolating and protection devices and all other equipment/ accessories required for completeness of
the system whether specifically mentioned herein or not, but necessary for completeness and
satisfactory performance of the system.

" The UPS system shall be suitable to feed all loads connected. to the output which are primarily

instruments, DCS, computers, disc drives and other SMPS equipment leading to high crest factor
of the load.

The inverter shall be transistorised (IGBT) type or with the latest proven technology. All
components shall be of a high quality and reliability that satisfy with the requirements of a secure
AC power to vital equipment with respect to performance, controlling, monitoring and
safeguarding function in continuously operating petrochemical process units, petroleum refineries,
gas processing facilities, utility and other miscellaneous industrial plants. (.Zomponents shall be
capable of withstanding the thermal and dynamic stresses resulting from internal and external
short circuits and switching surges etc.

The design of the UPS shall be such as to minimise the risk of short circuits and shall ensure
human and operational safety.

The vendor shall be responsible for design, engineering and manufacturing of the complete
system to fully meet the intent and requirements of this specification and enclosed data sheets.
Selection, sizing and suitability of all equipment and components used for UPS system shall be
vendor’s responsibility. . ‘

The UPS shall be single phase or three phase system as indicated in the data sheets.

The batteries shall meet the requirement of battery Data Sheet/ battery specifications attached with
the bid document

SITE CONDITIONS

The UPS system shall be suitable for installation and satisfactory operation in a closed substation
with restricted natural air ventilation in tropical, humid and corrosive atmosphere. The UPS
system shall be designed to operate under site conditions as specified in the data sheet. If not
specifically mentioned therein, design ambient temperature of 40°C and altitude not e;ceedmg
1000m above MSL. shall be considered for the UPS.

TECHNICAL REQUIREMENTS
Input Power Supply

The UPS shall be suitable for input power supply as defined in the data sheet. If not specified
therein the UPS shall be suitable for the following input power supply.

Voltage : 415V £10%
Frequency : 50 Hz+ 5%

In addition to above variations, the input voltage may be subject to transient variations comprising
voltage dip t0 80% of normal voltage during motor start-up and voltage interruption during short
circuit as wel] as frequency variations due to large motor start up. UPS system shall be designed
to operate satisfactorily while deriving the input power from an emergency diesel generator set.

UPS system shall also operate satisfactorily on input power supply having:
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52

521

522

the ratio of negative to the positive sequence components not exceeding 5% and total
harmonic distortion of not more than 5%.

Total Harmonic Distortion is the ratio in percentage of r.m.s. value of the harmonic content to the
r.m.s. value of the fundamental component of alternating quantity.

The manufacturer shaj| speéify the current rating of input feeder to UPS from client switchboard
based on 150% overload at minimum battery voltage and including the UPS efficiency.

The UPS shall be designed to ensure that harmonic components in the input current are limited as
per IEEES19. Suitable filters as required shall be provided.

UPS Configuration and Operational requirements

The UPS system sha]| have one of the following basic configurations as specified in data sheet
and drawings.

Single UPS with Bypass (Refer Sketch 1)

In UPS system having this configuration a single rectifier and inverter shall be provided. Under
normal conditions when AC mains power is available, the rectifier shall simultaneously feed DC
power to inverter as well as for float/rapid charging of the battery.

The AC supply to loads shall be fed from inverter output. In case of any fault in the inverter, the
load shall be automatically transferred to stabilized bypass supply and retransfer of load from
stabilized bypass supply 1o the inverter shall be possible in auto as well as in manual mode.

In case of AC input power failure or battery charger failure, the battery shall supply power to
inverter without any interruption. The charger shall be designed for simultaneously feeding
complete inverter load and for float/rapid charging the battery to its rated capacity. Charger shall
be equipped with “On Line’ automatic as well as manual charging facility.

Parallel Redundant yps with bypass (With 1x100% battery)(Refer Sketch 2)
In UPS system having this configuration two sets of rectifiers and inverters shall be provided.

Under normal conditions, when AC mains power is available, both the rectifiers shall operate in
parallel and supply D¢ power for float/rapid charging the battery and simultaneously to inverters.

- In case of failure in ope rectifier, the other rectifier shall feed the complete load and the battery

without any interruption,

In case of incoming supply failure or failure of both rectifiers the battery shall feed the inverters
without any interruption, Each rectifier shall be designed for simultaneously feeding complete
inverter load and floav/rapid charging of the battery to its rated capacity. Each rectifier shall be
equipped with *On Liné' automatic as well as manual charging facility.

Normlally both inverters will be synchronised with each other and with stabilized bypass supply.
Both inverters shall Operate in parallel and share the load equally.

'I‘he_load sharing cont.rols shall not be subject to common mode failure and any failure of the load
sharing controls shall not result in the loss of vital power. '

When a disturbance/fzayt occurs in any one of the inverters, the faulty unit shall automatically get
disconnected and the  entire load shall be fed from the other inverter. In case both the inwverters
develop a fault, the Somplete load shall be transferred to stabilized bypass supply through the
static switches and retransfer of load from stabilized bypass supply to the inverter shall be
possible in auto as we 1] as in manual mode.
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5.2.4

5.2.5

5.2.6

53
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Parallel Redundant UPS with bypass (With 2x50% batteries)(Refer Sketch 3)

In UPS system having this configuration two sets of rectifiers and inverters shall be provided.
Under normal conditions, when AC mains power is available, both the rectifiers shall operate in
parallel and supply DC power for float/rapid charging the 2 x 50% batteries and simultaneously to
inverters. In case of failure in one rectifier, the other rectifier shall feed the complete load and the

battery without any interruption.

In case of incoming supply failure or failure of both rectifiers the 2 x 50% batteries shall feed the
inverters without any interruption. Each rectifier shall be designed for simultaneously feeding
complete inverter load and float/rapid charging of the 2 x 50% batteries to its rated capacity. Each
rectifier shall be equipped with *On Line' automatic as well as manual charging facility.

Normally both inverters will be synchronised with each other and with stabilized bypass supply.
Both inverters shall operate in parallel and share the load equally.

The load sharing controls shall not be subject to common mode failure and any failure of the load
sharing controls shall not result in the loss of vital power.

When a disturbance/fault occurs in any one of the inverters, the faulty unit shall automatically get
disconnected and the entire load shall be fed from the other inverter. In case both the inverters
develop a fault, the complete load shall be transferred to stabilized bypass supply through the
static switches and retransfer of load from stabilized bypass supply to-the inverter shall be
possible in auto as well as in manual mode.

Hot Stand-by Redundant UPS with bypass

In UPS system having this configuration, the arrangement of rectifiers/inverters and the operating
philosophy is same as described in C1.5.2.2 and C1.5.2.3 above, except that only one inverter shall
be operating at one time. The other inverter shall not be sharing the load but shall be
synchronised with the running inverter and stabilized bypass supply and remain ready to accept
the load in case of fault in the running inverter. Retransfer of load from stabilized bypass supply
to the inverter shall be possible in auto as well as in manual mode.

In all UPS configurations, the facility for uninterrupted manual transfer in either direction through
static switches shall also be provided.

For ease of maintenance, it shall be possible to isolate inverters and static switches from load
through manually operated make before break switches. In case of larger rating UPS, where it is
not possible to provide one power switch with make before break feature, combination of breakers
with the control scheme having make before break logic may be provided which ensures
momentary parallelling before tripping of selected breaker.

UPS Design and Performance Requirements

Incoming AC supply shall be converted to DC through three phé.se full wave controlled rectifiers.
The rectifiers shall operate according to the constant voltage current limiting principle and shall
incorporate a "Soft Start" feature to gradually accept load on initial energising.

The rectifier section of the UPS system shall be capable of precise regulation to prevent damage
to the battery. The output voltage of rectifier's DC bus without the battery shall be stabilised to
within + 1% of set value during load vanauon between 0 to 100% of the rectifiers and specified

mains input supply voltage variation.

Suitable protection shall be provided in the control circuits to guard against instability of phase
controlled rectifiers due to electrical oscillations which may be present in the input supply as
caused by emergency DG set.
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534  The UPS system including the stabilised by-pass shall be galvanically isolated from input power

338

53.6
5.3.7

5.3.8

539

5.3.10

5.3.11

53.12

supply system by Providing double wound transformers having copper winding. All transformers
shall be natural air ¢ooled, dry type suitable for location inside the panel. All rectifiers shall also

have a double woung transformer at its input.

An RFT filter shall be provided. The production of radio frequency interference voltage shall not
exceed the value of suppression grade N” as defined in VDE-0875. The performance of UPS
system shall not get affected or in any way be degraded by the use of portable radio transmitter
receiver in the vicinity of the UPS system and or UPS room.

Transient/surge protection circuit shall be provided in the input circuit to rectifiers to protect the
UPS from surges & voltage spikes.

The UPS System shall be designed to draw power from mains supply at a minimum power factor
0f0.85 while working at rated load in normal operating UPS configuration.

The UPS shall be provided with automatic sequence and power walk in circuit(s) with time delay
of up 1o IS sec. such that the rectifiers and inverters can start operating automatically when
Incoming AC power is restored allowing the UPS to be loaded automatically.

Facility for initial Charging of batteries shall also be provided at a voltage level recommended by
the battery manufactyrer. The inverters may be disconnected during initial charging of the battery.

For battery sizing, the following factors shall be considered unless specified otherwise in the data
sheet: '

Load Power Factor of 0.8
Minimum ambpient temperature as specified in Data sheet.

Inverter rated kVA x Rated load p. f.

c. Battery Currept =
Inverter Efficiency* x End cell voltage x No. of cells
* at 50% load on each inverter for parallel redundant UPS

d. Aging factor of 0.8

Back up time of 30 minutes in case of mains power failure unless specified otherwise in
data sheet

f Minimum eng cell voltage for lead acid/VRLA battery 1.75 V per cell and 1.0 V per cell
for Ni-Cd batery.

-4 Battery state of charge factor of 0.95.

The rectifiers/charge xg ghall be designed to completely charge the Lead acid and Nickel cadmium
batteries in a maximwm time of 10 hours after complete discharge and at the same time meeting
the inverter input req irements when the inverter is delivering its rated output at 0.8 p.f. Facilities
shall be provided to i pjtiate battery rapid charge operation by manual & automatic means. A.n auto
charging sequence shyquld be provided for the rapid and float charging based on current sensing.
Battery charger for N,Rrp A battery shall be sized to provide boost charging of the battery up to
90% of rated Amperes hours within a duration of 24 hours and to 100% within 4 days. In addition

to above, the charging shall be transferred from rapid to float mode after a preset time adjustable

through 0-24 hours timper as back up protection against over charging,

The rectifiers shall bex ized based on the maximum inverter input load when inverter is deli vering
its rated output at 0. & rated p.f. and recharge the battery to nomina] rated capacity of the battery.
The DC load impos <=d by the inverters shall be considered under the most severe operating
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5.3.13

5.3.14

315
5.3.16

Si3 5]y,

conditions where only one rectifier is operating but the UPS load is equally shared by all the
inverters. The rating of each rectifier shall be not less than the value calculated as follows:

For Lead Acid Batteries = Inverter input current* + 0.14Ah (10 hr. Rating of the battery)
For Nickel- Cadmium Batteries = Inverter input current* + 0.2Ah (5 hr. Rating of the battery)
For VRLA Batteries = Inverter input current* + 0.2Ah (10 hr. Rating of the battery)

Rated kVA capacity of UPS X Rated load power factor

* where Inverter input current =
Battery charging voltage X Inverter efficiency

The DC rectifiers shall sense the battery charging current and adjust the DC bus voltage to
maintain the charging current to preset level. A separate current limit circuit shall also be provided
for adjustment of battery current. The rectifiers shall be protected against reverse battery
connection at DC link voltage bus. Subsequent to a discharge cycle when battery is connected to
rectifier, the battery current shall be monitored, controlled and limited to set value automatically

irrespective of the inverter input current.

The battery may be taken out of service for maintenance, during which period it shall be possible
for the inverter to continue operation by drawing power from the rectifier. Ripple content at the
DC link shall not exceed 2% even with battery disconnected.

Battery/ DC link shall be provided with a sensitive earth leakage detection.

The inverter shall be of the current limiting type (short circuit proof) and have nominal output
voltage and frequency as specified in the data sheet. The inverter output voltage and frequency
shall not exceed the operational tolerances, as measured at the output terminals of the unit during
the following conditions of UPS loading:

- Load varations between 0-100% of the rated output of UPS

- Load power factor over the range of 0.7 lagging to unity.

- Load current waveform having a relative harmonic content varying between zero and 50%,
the latter waveform having a crest factor not exceeding 2.5 and individual harmonics not

exceeding the following values :

3rd harmonic - 44% of fundamental
5th harmonic - 33% of fundamental
7th harmonic - 18% of fundamental
9th harmonic - 7% of fundamental
11th harmonic - 10% of fundamental

The Relative harmonic content is the ratio of the r.m.s. value of the harmonic content to the
r.m.s. value of the total non-sinusoidal periodic waveform i.e. relative harmonic content =

\{[1 ( rms value of the fundamental component of current or voltage ]

rms value of total waveform of current or voltage

- DC input voltages over the range corresponding to battery rapid charge and battery discharge
operation during the specified discharge times.

The UPS output voltage waveform shall be sinusoidal with a relative harmonic content not
exceeding 5% for both linear and non linear loads.

Thf? inverter shall control the output voltage of the UPS such as to maintain synchronism with the
mams bypass voltage during variations in mains frequency up to the limits specified.
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5.3.19

53.20

5:3.21

5322

5.3.23

5.3.24

21325

5.3.26

5.3.27

53.28

During variations in mains frequency exceeding these limits, the inverter shall revert to internal
frequency control,

It shall be possible 1o vary the inverter output voltage steplessly within + 5% of the specified
output voltage. This adjustment shall be possible to be made when the inverter is in operation.

The steady state output voltage and frequency (free running) variation of inverters shall not
exceed + 1% from the set value for specified input power supply conditions from no load to full
load condition and load power factor variation from 0.7 lag to 1.0.

The UPS system shaj] be able to operate satisfactorily on rated loads (in kVA) with power factors
in the range of 0.7 lag to 1.0. The overall efficiency of the UPS system shall not be less than 80%
at rated load and 0.8 pf,

The UPS shall have capacity to deliver a minimum overload of 125% for 10 minutes and 150%
for I minute. UPS shall be provided with current limit circuit to avoid excessive loading beyond
its permissible overload withstand capability.

The inverters shall be ‘phase locked’ to the stabilized bypass power supply as long as stabilized
bypass supply ffequency remain within £ 4% of nominal. When bypass supply frequency
variation exceeds the above limits, the inverters shall be de-linked from mains. Free running
frequency tolerance limit shall not exceed + 1%. Facility shall also be provided for adjustment of
range of synchronising frequency.

Unless otherwise Specified, the UPS system output voltage variation shall not exceed £ 10% and
compiete recovery to normal steady state shall be within 0.1 Sec. The phase angle disturbance
shall be less than 120° + 3 % in case of 3 phase inverter. The above requirement shall be complied
for following transient disturbances.

a)  100% step load and unload (For single UPS and hot stand by UPS)

b) 50% step load (for parallel redundant UPS)

¢) Momentary interruption in power supply

d) Load transfer to stabilized bypass supply

€) Complete load transfer to other healthy inverter when one of the two parallel inverters
develop a fault,

For 3 phase UPS S¥ystem, the maximum output voltage and angle variation between the phases
should not exceed 624 and 3 degrees respectively even under the condition of 100% unbalanced
]qading of the 3 phase output.

UPS system shall be syitable both for floating output or earthing of one leg / star point in case of
single phase/ three ph z¢e system respectively.

The stabilized bypas s supply shall be designed to regulate the output voltage within +2% of the
rated voltage OVer complete range of load from no load to full load and for specified input supply
voltage variation. The type of Voltage stabiliser in stabilized bypass supply shall be as indicated
in data sheet.

The stabilized bypass supply shall have a continuous current rating equivalent to the rated output
of the UPS unit and 15 capable of conducting a current ten times the rated output for the duration
more t_han the fault Clearing time of the type of fuse provided. The load transfer devices shall
comprise of continuo wasly rated static elements in both inverter and stabilized bypass supply-

Adequately rated stagjc switches in required number & configuration shall be provided in the
inverter(s) output an<y stabilized bypass supply to ensure positive isolation of faulty iriverter

- section such that the ether inverter and bypass circuits do not feed into the fault leading to under
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voltage / trip. The short time rating of all the static switches shall be at least 10 times the rated
output for the duration more than the fault clearing time of the type of fuse provided.

5.3.29 Facility shall be provided to manually and automatically initiate transfer of the load from inverters
to the stabilized bypass supply and from stabilized bypass supply to the inverters. Under voltage
and over voltage sensing levels to initiate transfer shall be adjustable. The maximum transfer time.
between inverters and bypass supply shall not exceed 4 msec and 20 msec in synchronous and
asynchronous mode respectively.

5.3.30 The criteria for load transfer:

A) Load transfer from inverter to the stabilized bypass supply shall be as follows:

(i)  The load transfer shall only be possible when:

- The stabilised bypass output voltage is within + 5% of rated UPS output voltage

and .
- The mains bypass frequency is within + 4%.

(i) Auto-transfer of the load from inverter to stabilized bypass supply shall be initiated
when:

- The inverter output voltage drops below 95% of nominal output voltage under
steady state condition and/or if the inverter output voltage falls below 50% of
the nominal value under transient conditions.

OR

- The inverter output voltage exceeds 105% of the nominal output voltage under
steady state condition and/or if the inverter output voltage reaches 110% of the
nominal value under transient conditions.

- OR
- The inverter output current exceeds its tolerable limits.

B) Retransfer of load from stabilized bypass supply to the inverter shall be as follows:

(i)  The load transfer shall be possible when-

- The inverter output voltage is within + 5% of nominal output voltage for more
than 5 sec. and inverter output and stabilised bypass supply are synchronised

Retransfer of load from stabilised by pass to the inverter shall be done manually
only unless otherwise specified in the data sheet

If automatic retransfer of load to the inverter is specified in the data sheet, then the
retransfer of load to the inverter shall be inhibited following four automatic
transfers of load to stabilised by pass within a period of 5 minutes.

5.3.31 All ]Dreakers shall be adequately rated for continuous rating as well as.breaking capacity as
applicable. Paralleling of breaker/ switch/ contactor poles to achieve the required current rating is
not acceptable. All output isolating device shall be double pole type.

5.3.32 All electronic power devices including thyristors, transistors (IGBTs), diodes etc. shall be rated
und_er operating conditions for approximately 200% of the maximum current carried by the
de\_’ICe. All other electrical components such as transformers, reactors, breakers, contactors,
switches, bus bars etc. shall be rated for at least 125% of the maximum required rating. No
electronic device shall be subjected to PIV greater than 50% of its rated value.
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5.3.33 A.Il the thyristors, power transistors, diodes and other electronic devices of UPS shall be_ protected
with high speed semiconductor fuses. It co-ordination between fuse and semi-conducting power
devices shall be engyred.

3.3.34  The outgoing circuits of ACDB shall be protected by semiconductor fuses. Each inverter shall be
designed to clear a faylt in any of the branch circuits up to a minimum rating of 25% of the system
capacity without the assistance of the stabilized bypass supply. In case of any fault in branch
circuits, the load connected to the healthy circuits shall not get affected. The fault clearing time
shall be less than 4 msec. ;

5335 All P Cffs shall be provided with a transparent epoxy coating for environmental protection and
tropicalisation. They shall be suitably located away from heat sources.

5.3.36 All electronic contro] and monitoring printed circuit cards shall be installed in standardised
electronic equipment frames and shall be fitted with suitable means for easy removal. The frames
shall incorporate Buides for PCB’s to facilitate correct insertion of PCB’s and shall allow access to
the wiring side of the connectors. All PCBs shall be placed in a manner to avoid replacement of a
PCB by a wrong Spare PCB. Monitoring points shall be provided on each of the PCB’s and the
PCB shall be firmly clamped in position so that vibration or long usage do not result in loose
contacts. Failure of each PCB shall be indicated by visual alarms. Visual fault diagnostics shall
preferably identify faults up to various sections in the card.

5.3.37 Forced ventilation of panel, if provided, shall be supplemented by 100% redundant fan. In normal
operation, normal & redundant fans shall run together. The power supply for the fans shall be
tapped from the inverter output. However, the rating of the UPS as specified in the data sheet shall
be the net output of ypg after deducting power consumption for fans etc. However in case of non-
operation of 50% of running fans the UPS output shall not be affected. The fans shall be arranged
to facilitate remova of faulty fan for maintenance without requiring system shutdown. All fans
shall be equipped with monitoring facilities to provide an alarm in the event of fan failure.

. . ' « -
5.3.38 Maximum noise leve] from, UPS system at 1 metre distance, under rated load with all normal
cooling fans shall not exceed 75 dBA :

54 Construction Ly s

54.1 Rectiﬁe'r/ charger and inverter, stabilized bypass supply and static switch sections shall be suitably
housed in sheet stee panels complete with all interconnections.

UPS panels, ACDR ang cell booster enclosures shall be fabricated from structural/CRCA sheet
steel. The frames shall be fabricated by using minimum 2mm thick CRCA sheet stesl while the
doors and covers shay| be made from 1.6 mm thick CRCA sheet steel. Wherever, required suitable
stiffeners shall be prgyided.

The panels shall be free standing, fitted with suitable louvers for ventilation and cooling fans as
required. Hinged doors shall be provided at the front and back with dust tight gaskets. Inter-panel
sheet steel barriers  ghall be provided. The enclosure shall provide minimum IP-31 degree of
protection, if 1ot specified otherwise in the data sheet. The maximum and minimum operating
height of the switcheg ghall be 1800 mm and 300 mm respectively.

542 Power cables shall Be with aluminium / copper conductors and control cables shall be with copper
conductors. All the & aple connections shall be from bottom and front of the panel, if not specified
otherwise in the dats sheet, A removable bolted gland plate shall be provided along with single
COmPIESSION type n §ckel plated brass cable glands for external cable connections. Clamp type
terminals shall be us.eq for connection of all wires up to 10 mm?. Bolted type terminals suitable for
cable lugs shall be provided for wire size above this. Tinned copper lugs for all external
connections shall be provided with the panels. Terminals shall be provided for all external
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connections. Interconnection cables for cubicles located side to side shall be supplied. All
interconnecting cables, as required between UPS system and ACDB, UPS system and batteries

shall be in the scope of vendor.

5.4.3 Bus bars shall be used in all power circuits which are rated above 100 Amp. Copper conductors
PVC/XLPE insulated cables or wires of 660V grade shall be used for power circuits rated less
than 100 Amp. Bus bars shall be colour coded and live parts shall be shrouded to ensure complete
safety to personnel intending routine inspection by opening the panel doors. All the equipment
inside the panel and on the doors shall have suitable name plate and device tag numbers as per the
schematic diagram. All wires shall be ferruled and terminals shall be numbered.

5.44 MCCBs and load break power switches shall be mounted inside the panel. The control switches
shall be rotary type, mounted on the door and shall be externally operable. An 11W CFL lamp
controlled through a door switch shall be provided for illumination in each panel. All instruments
shall be analogue/digital, switchboard type, back connected, 72 x 72 mm. square (for Analogue
type). Analogue instruments shall be preferred. Analogue instruments’ scale shall have red mark
indicating maximum permissible operating rating. Separate test terminals shall be provided for
measuring and testing of the equipment to check the performance.

54.5 A suitably sized earth bus shall be provided at the bottom of the panels including ACDB running
through the panels line up with provision for earth connection at both ends to purchaser's main
earth grid. The minimum size of earth bus shall be 25 x 3 mm? copper (or equivalent aluminium).
All potential free metallic parts of various equipments shall be earthed suitably to ensure safety.

5.4.6 All panels shall be of same height so as to form a panel line up which shall have good aesthetic
appearance. ACDB can be of different height.

5.4.7 Inside the panels, the controls connections shall be done with 660V grade PVC/XLPE insulated
wires having stranded copper conductors. 1.5 mm? size wires shall normally be used for circuits
with control fuse rating of 10 Amp. or less. For control circuit having fuse of 16 Amps, 2.5 mm?
size wires shall be used. Control wiring for electronic circuits shall be through flat ribbon cable or

through copper wire minimum of 0.5 mm dia.

5.4.8 All control wiring shall preferably be enclosed in plastic channels or otherwise neatly bunched
together. Each wire shall be identified at both ends by PVC ferrules. Ferruling of wires shall be as

per relevant IS.

5.4.9  All metal surfaces shall be thoroughly cleaned and de-greased to remove mill scale, rust, grease
and dirt. Fabricated structures shall be pickled and then rinsed to remove any trace of acid. The
under-surface shall be prepared by applying a coat of phosphate paint and a coat of yellow zinc
chromate primer. The under-surface shall be made free from all imperfections before undertaking

the finished coat.

5.4.10 After preparation of the under-surface, the panels shall be spray painted with two coats of epoxy-
based final paint or shall be powder-coated. Spray painted finished panels shall be dried in stoving
ovens in a dust-free atmosphere. Panel finish shall be free from imperfections like pinholes,

orange peels, runoff paint, etc.
5.5 Cell Booster

5.5.1 Cell booster shall be suitable for charging not only the new cells before being introduced to the
battery bank but also any treatment to be given to the individual weak cells. Quantity of such
boosters shall be as defined in the MR. Cell booster shall be suitable for 240 V + 10%, 50 Hz
3% SPN input power supply. Cell booster output voltage shall be in the range of 0-18V and 0-12V
f01;1 Lead Acid and Nickel Cadmium batteries respectively. Cell booster current rating shall be as
under: '
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For Lead Acid battery = 0.14 x Ah of cell (10 hr. Rating of the cell)
For VRLA battery = 0,2 x Ah of cell (10 hr. Rating of the cell)
For Ni-Cd battery = 0.2 x Ah of cell (5 hr. Rating of the cell)

Cell booster shall have heavy duty switch fuse or MCCB on AC incomer and DC output, AC
voltmeter, DC ammeter and voltmeter, indicating lamp for AC/ DC power ON. The output voltage
and current of cell booster shall have manual control using a suitably rated variac or a full wave
controlled rectifier bridge. Suitable interlock shall be provided so as to ensure that the variac/
controlled rectifier is at its minimum position while switching on the cell booster. Cell booster
shall be portable type with wheels. Each cell booster shall be supplied with 5 m long flexible
copper conductor, PVC insulated and braided cable for AC incomer power supply and DC output
connection to the battery.

5.6 A.C. Distribution Board

Sheet steel enclosed AC distribution board shall be provided. It shall accommodate AC feeders as
indicated in the data sheet. The distribution board shall be floor mounted, fixed type with
compartmentalised construction unless otherwise indicated in the data sheet. The switchboard
shall be provided with 2 I/Cs (one from UPS & another from Bypass supply) with adequately
rated Switch/MCCB/ACB. It shall be possible to operate the switches without opening the doors.
Switches shall be provided with door interlock. Vertical cable alley of minimum 200mm width
with suitable SUpports shall be provided for the termination of outgoing cables. Suitable supports
shall be provided for supporting incoming and outgoing cables. All cutgoing switches shall be air
insulated load break type. Fuses on outgoing feeders shall be fast acting semiconductor type and
cable entry shall be from bottom. Isolation transformers (if required) shall be mounted inside
ACDB. HRC fuses shall be provided for isolation transformer feeders. The gland plate of the
distribution board shall be non-magnetic type where single core cables are used as specified in the
data sheet. Cable glands shall be of brass and single compression type and cable lugs shall be of
tinned copper.

5.7 Alarm, Control, Indication and Metering Requirements

If not specified otherwise in the data sheets, following schedule shall be followed for alarm,
control, indication and annunciation. Any additional devices/features considered necessary for
reliable operation and maintenance shall also be included in various panels and same shall be
highlighted Separately. An illuminated one line diagram indicating operational status shall be
provided on the front of the panel. Metering, indications, audio-visual alarm shall be provided.
Parameters/ information indicated shall be available by menu driven LCD display or by other
means directly or indirectly. '

57.1 Metering
5.7.1.1 Rectifier

a) Incoming line voltages (For all the three phases).
b)  Input line currents.(For all the three phases)

¢) DCvoltage at each rectifier output.

d) Battery currenyt.

5.7.1.2 Inverters
a) ACvoltage at each inverter output (AC voltages for 3 phase inverter)

b) AC current at each inverter output (AC currents for 3 phase inverter)
c) Frequency meter at each inverter output
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5.7.1.3 Stabilised bypass supply

5.7.1.4

572

5:7.241

5.7.2.2

5723

5724
.73

s3]

5i7.3:2

57.4

a) Frequency meter for incoming supply.
b)  Voltmeter with selector switch for incoming supply.

c) Ammeter with selector switch for incoming supply.
ACDB
Following shall be provided for each of the ACDB incomers:

a)  Voltmeter (voltmeter selector switch shall also be provided for 3 phase inverter).
b) Ammeter (ammeter selector switch shall also be provided for 3 phase inverter).

c) Power factor meter

Indications

All indicating lamps shall be LED type. LEDs provided for indication shall be cluster type with
adequate brightness and minimum 2Nos LEDs chips per light. LEDs shall be connected m‘parailel
and each LED chip having diameter not less than 3mm. LEDs shall be provided for following:-

a) AC mains "ON' - Rectifier.
b) AC mains "ON' - Bypass.

Rectifiers (for each rectifier)

a) Rectifier output "ON'
b) Battery on float charge
c) Battery on rapid charge

Inverters (for each inverter)

a) DCinput 'ON'
b) Load on inverter.
c) Inverter synchronised with mains.

Load on bypass.
Audio-Visual Alarm (separately for each circuit)

a) Mains failure

b)  Battery charger failure /
c) Battery fault

d) Inverter temperature high

e) Low voltage from inverter

f) Load onbypass

g2) Inverter overloaded

h)  All power Fuse failures

i)  DC earth fault

2 nos changeover contacts shall be wired to the terminal strip, 1 no for common remote alarm of
"UPS fault' in owner's panel and 1 no for “load on bypass supply' annunciation.

UPS shall also be provided with provision to hook up all indication and audio visual alarm, as
specified in clause no.: 5.7.2 and 5.7.3 above, with owner's PC through RS232/RS485 / fibre optic

port through serial interface.
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375

58

5.8.1

582

583

584

5.9

Controls

a)  All the switches for starting, shut down and testing sequence.

b)  Primary input circuit breakers for feeding chargers, bypass line and dc bus from battery
including backup protection.

¢) Inverter ON/OFF switch (to initiate inverter operation)

d) Static switch transfer test Push Button.

Reliability

All necessary care shall be taken in selection, design, manufacture, testing and commissioning of
the equipment for ensuring high system reliability. Following design consideration shall be taken
into account to ensure maximum availability of the system.

There shall be no common device, between main and redundant units (e.g. master oscillators etc.)
in order to ensure that the failure of the same does not cause shutdown of more than one unit.

It shall be possible tq take out any individual power circuit for maintenance without affecting the
total UPS supply.

Series-parallel ¢combination of smaller devices to achieve required rating shall not be acceptable.

Vendors shall offer their nearest higher standard size that will meet the requirement of the
specified UPS rating.

Fault Diagnostic Upjt

If specified in the data sheet, each UPS set shall have provision for adding microprocessor based
"ON line' fault diagnostic unit. This shall supervise the UPS operation continuously. It shall
identify and locate fay|ts immediately so that corrective action can be taken. Fault Diagnostic unit
shall be compatible to hook up with owner's PC through RS232/RS485 interface. The software
shall be provided on a CD ROM. '

The fault diagnostic unit shall have provision for automatic print out facilities for time,
input/output voltages, currents, frequency as a minimum under the following conditions.

- UPS power source changeover from mains to battery.

- UPS power source changeover from battery to mains.

- Changeover from inverter to stabilized bypass supply and vice versa.

- Changeover from one inverter to other inverter.

- _Changeowr time in case of inverter to stabilized bypass supply and from one inverter to other
inverter.

- UPS failure.

- Type of failure incident along with diagnostic report.

In addition to the abgye, any other feature which vendor feels may be useful shall be provided and
highlighted Separately,

If'any fAdd.itional €<Quipment (e.g. bin connector, adaptor cards etc.) are required for conn'_?Cﬁng
this unit with UPS system as well as with owner's PC, the same are also to be included in the
vendor's scope. .
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6.0 INSPECTION, TESTING AND ACCEPTANCE

6.1 During fabrication, the equipment shall be subjected to inspection by EIL / Owner or by an .
agency authorised by the Owner. Manufacturer shall furnish all necessary information concerning
the supply to EIL/ Owner's inspector. Tests shall be carried out at manufacturer's works under his

care and expense.

6.2 UPS system shall be tested in accordance with applicable standards. The foll?wing acceptance
tests shall be performed on each UPS system as a minimum. All tests sha_ll be witnessed by owner
or its authorised representative and 4 weeks prior notice shall be given bc_zfore the date of
commencement of tests. The tests certificates indicating test results shall be furnished.

Following system acceptance tests shall be conducted on each UPS system:

6.2.1 Insulation tests
Insulation tests shall be performed as per IEC 60146-1-1.

The insulation tests shall be carried out using an AC power frequency voltage or by using DC
Voltage at the choice of the vendor. In the case of AC power frequency voltage test, the test
voltage at the frequency available in the test facility or at the rated frequency, but not exceeding
100 Hz, of the full value starting at a maximum of 0.5 p.u. The unit on test shall withstand the

specified voltage for 1 minute.

In case DC voltage is used for the test, the value of DC voltage shall be equal to the crest value of
the test voltage specified in the table.

V, /2

(Vp is the highest crest voltage to be | Test Voltage (AC rms value)
expected between any pair of
terminals)

<60V 500V

<125V 1000 V

<250V ‘ 1500 V

<500V 2000V

6.2.2 Interconnection cable check

The interconnection cables are to be checked for correct wiring, insulation and quality of the
terminations

6.2.3 AC input failure test

The test is performed with the test battery and carried out by tripping AC incoming circuit
breakers or by switching off rectifiers and bypass supply at the same time. Output voltage and
frequency variations are to be checked for specified limits.

624 AC inputreturn test _p
The test is performed by closing AC incoming circuit breakers or is simulated by energising
rectifiers and bypass supply. Proper operation of rectifiers starting and voltage and frequency
variations of output are to be checked.

6.2.5 Simulation of parallel redundant UPS fault i
: The test is applicable for UPS with parallel redundant configuration. Fault of rectifier or inverter
are to be simulated and output transients are to be recorded.

EnFETNORS=0000aisiRawy O m
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6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

6.2.11

Transfer test

Transients shall be measured during load transfer from inverter to bypass supply caused by
simulated fault and load retransfer after clearing the fault.

Regulation test

This test shall be carried out by measuring input voltage, input current, output voltage, output
current, DC link voltage, output distortion, input active power, output active power and frequency
at no load, 50% load and 100% load at 0.7 and 0.8 p.f.

Following parameters of rectifiers and inverters are to be measured:

Measurement shall be carried out in the rectifier float charge mode and in rapid charge mode.
Measurement shall be at nominal a.c. voltage and at no load, 50% load and 100% of rectifier full
load. Rectifier measurement shall comprise of =

- Input voltage, frequency, phase current and input power.

- DC output voltage and current.

- Ripple current at the DC link bus shall be recorded after isolating the test battery.

Inverter measurement shall also be at no load, 50% load and 100% load of inverter rated output
current and shall be repeated for inverter DC input voltages corresponding to battery float charge
operation as well as rated inverter maximum and minimum input DC voltage. Measurement shall

comprise of:

- Input voltage, input current.

- Output voltage, frequency and waveform distortion, output power and current.

UPS efficiency

This shall be determined by the measurement of tlhe active power input and output at rated p.f. for
50%, 75% and 100%4 |oad.

Current division in parallel UPS

Load sharing between UPS units shall be measured with a dummy load under parallel redundant
UPS configuration.

Light load test

The test is to verify that all functions of the UPS system operate properly. The load applied is
limited to some PErCentage of rated load. The following points are to be checked.

(2 Output voltage and frequency and correct operation of meters.
(b) Opera:tion OF all control switches and other means to put UPS system into operation.
© Functioning of protective and wamning devices

Burn-in test for Prigyteq circuit boards

PCB’s and other elec tronic components sub assemblies shall undergo a bumn- in test for 96 hours
at 50°C at a voltage ~,aried between the maximum and minimum supply voltage. In case of failure
of any component Qyring testing, the tests shall be repeated after replacement of the faulty
component. Supplier= g test certificates are also acceptable for this test.

Fomakinrs:00000TELRe 0 Copyright B AT e eFRat)
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6.2.12 Continuous full load test at 0.8 power factor with temperature rise measurement

The test is required to be performed by connecting resistive load or resistive and inductive load to
the UPS system output. The load shall be placed outside the test room to avoid influences of its
heat upon UPS ventilation. Supplier’s test certificates are also acceptable for this test.

UPS system in this test shall undergo a complete full load test for 32 hours at 0.8 power factor.
Out of these 32 hours, each inverter section shall be subjected to full load test for 8 hours, both
invertors sections operating in parallel shall be subjected to full load test for 8 hours and the for
remaining 8 hours; the by pass section shall be subjected to full load test. Steady state temperature
of rectifier transformer, rectifier set, D.C. choke, inverter set, static switch etc. shall be recorded
during the test. The temperatures of all UPS panels are also to be recorded.

6.2.13 Auxiliary equipment and control circuit tests

The correct functioning of all measuring instruments, alarms, indications, protection devices and
controls are to be verified. The functioning of auxiliary devnces such as lighting, cooling fans,
annunciation etc. should be checked.

6.2.14 Synchronisation test

Frequency variation limits of inverter are to be tested by feeding bypass supply incom.ing line by
variable frequency generator and inverter synchronisation limit is to be checked as specified.

6.2.15 Unbalanced load test (For 3 phase UPS only)

Unbalance load at specified limits is applied to the UPS system. The specified voltage and phase
angle variation shall be checked for compliance with specified values.

6.2.16 Output voltage unbalance (For 3 phase UPS only)
Output voltage unbalance shall be checked under symmetrical load conditions and unbalance Ipad
conditions. Phase to phase and phase to neutral output voltage are to be observed. The voltage

unbalance is the ratio of highest phase voltage minus lowest phase voltage to the average value.
Phase angle variation may be measured for phase to phase and phase to neutral voltages

6.2.17 Overload capability test

Specified values of short time overload are to be applied for specified time interval. Values of
output voltage and output current are to be recorded.

6.2.18 Short circuit current capability test

Specified short circuit current capability is to be tested by application of a short circuit to UPS
output if necessary via a suitable fuse. Short circuit current is to be recorded.

6.2.19 Short circuit fuse test

Fuse tripping capability of the UPS system is to be tested by short circuiting the UPS system
output via a specified rating of fuse. The test is carried out at an appropriate UPS load under
normal operation.

6.2.20 Restart

Manual restart to be tested after complete shut down of UPS system.
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6.2.21 Output over voltage

6.2.22

6.2.23

6.2.24

6.2.25

6.3

7.0

8.0

Operation of output over voltage protection is to be checked.
Dynamic Responge test

Output recording at different loads and operating condition to be done.
Harmonic compopents

Harmqnic components of output voltage are to be recorded at no load, 50% load and 10_0% load
conditions. Harmonjc voltages caused by UPS system components in the AC incomer side shall
be recorded at site,

Earth fault test

An earth fault is to be applied to the output terminal of UPS system. UPS output transients are to
be measured. An earth fault is also to be applied to the battery terminal and UPS system output
transient shall be measyred.

Audible noise test

The audible noise g required to be measured at 1 meter distance from UPS system in at least 4 to
5 locations and its vajue shall be within permissible limit.

The detailed test scheduyle and test procedure shall be formulated in line with above. Before giving
call for the witness of the tests, vendor shall get EIL's approval on the test procedures. Vendor
shall also indicate the max. allowable tolerance for each test result, along with the test procedures.

If tests show that certain requirements of the specifications are not met, *vendor' shall make
necessary cormrections to the equipment so that it satisfies all the requirements before acceptance is
made.

SITE ACCEPTANCE TESTS

Vendor .thall furnish Site Acceptance Tests procedure to be followed. Final acceptance testing
along with the batteries- shall be done at site. It shall be Vendor’s responsibility to arrange
necessary instruments and tools as required by their commissioning engineer for these tests.

PACKING AND DESPATCH

All the equipment shall be divided in to several shipping sections for protection and ease of
handling during transportation .The equipment shall be properly packed for transportation by
ship/rail or trailer. The equipment shall be wrapped in polyethylene sheets before being placed in
wooden crates /cases to prevent damage to the finish. Crates /cases shall have skid bottoms for
handling. Special notations such as Fragile’, ‘This side up’, ¢ centre of gravity’, ‘weight’,
‘Owner’s particulars’, ‘PO nos.’ etc. shall be clearly marked on the package together with other
details as per purchase order. The equipment may be stored outdoors for long periods before

installation. The pa cking shall be suitable for outdoor storage in areas with heavy rains and high

ambient temperature ynless otherwise agreed.
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1.0 SCOPE

2.0
21

22

23

2.4

2:5

3.0

3.1

3.2

33

4.0

This specification covers the design, manufacture, testing at manufacturer’s works, packing
and supply to site of Battery Chargers and Distribution Boards.

CODES AND STANDARDS

The equipment shall comply with the requirements of latest revision of the following
standards issued by BIS (Bureau of Indian Standards) :

Iss Colours for ready mixed paints and enamels.

IS 1248 Direct acting indicating analogue electrical measuring instruments and
accessories.

IS3700 Essential rating and characteristics of semi-conductor devices.

IS 3715 Letter symbols for semi-conductor devices.

IS 4411 Code of designation of semi-conductor devices.

IS 5001 Guide for preparation of drawings for semi-conductor devices and
integrated circuits.

IS 5469 Code of practice for the use of semi-conductor junction devices.

IS 6619 Safety code for semiconductor rectifier equipment.

IS 7204 Stabilised power supplies DC output. ‘

IS 12021 Control transformers for switchgear and controlgear for voltages not
exceeding 1000VAC.

IS 13703 Low voltage fuses for voltages not exceeding 1000VAC or 1500VDC.
IS/IEC 60947  Low voltage switchgear and control gear.

IEC 60146 Semiconductor converters.

In case of imported equipment, the standards of the country of origin shall be applicable, if
these standards are equivalent or more stringent than the applicable Indian standards.

The equipmént shall also conform to the provisions of CEA regulations and other statutory
regulations currently in force in the country.

In case Indian standards are not available for any equipment, standards issued by IEC/ BS/
VDE/ IEEE/ NEMA or equivalent agency shall be applicable.

In case of any conflict between requirements specified in various applicable documents for
the project, the most stringent one shall prevail. However, Owner’s decision in this regard

will be final and binding.
GENERAL REQUIREMENTS

The offered equipment shall be brand new with state of the art technology and a proven field

track record. No prototype equipment shall be offered.

Vendor shall ensure availability of spare parts and maintenance support services for the
offered equipment for at least 10 years from the date of supply.

Vendor shall give a notice of at least one year to the end user of equipment and EIL before
phasing out the product/spares to enable the end user to place order for spares and services.

SITE CONDITIONS

The Battery Chargers shall be suitable for installation and satlsfactory operanon in a
pressurised or non-pressurised substation with restricted natural air ventilation in a tropical,
humid and corrosive atmosphere. The Battery Chargers shall be designed to operate under
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