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3 - SWITCHGEARS/MCC'S )P ACE 2 op 31
1 SCOPE
J
LAl This standard covers the mninmum requirenents for
Y desi gn, testing, rating and supply of nmedium voltage
iy switchgear/MCC from 1 KV up to 66 KV, 3 phase, 3 wire,
;j 50 Hz for wusing in petrochemcal plants.
40 | |
812 This standard is supplemented by data sheets, schedule
V,L sheets, one line diagrans and interconnection diagrams
i on which the operating conditions and special
"’Z requirements are listed in detail.
[f;' 1.3 In case of conflict between docunents listed below, the
> one appearing first in sequence of this listing wll
< proceed over the following ones.
et
ot a) Purchase order
St
W, b) Schedule sheets/data sheets
[
;fit c} Al the drawings attached to the requisition
o d) This standard
5: e) Other Specifications and standards referred to in
¥ the above docunents
o
(i £} Vendor drawings,
‘;{E V4 Conpliance by the nmanufacturer with the provisions of
. this standard does not relieve him of the
£y responsibility of furnishing unit of proper design,
5t mechanically suited to neet operating guarantees at the
K specified operating condi ti ons.
Tr ) Such deviations from this standard which the
2, manuf acturer may consider advisable, shall be submtted
£ 3 in witing to purchaser, together wth his quotation,
a7 in order purchaser may approve or reject.such
‘g’ devi ati ons.
if .6 Exceptions other than those included in the above
gt nentioned documents shall not be considered.
:ﬁ T Standard designs and nodels from vendors nanufacturing
=0 program are preferred, provided they neet the
HEs requirements of this standard, serve the intended
g & purpose, and can be shown to have at least three years
w of successful service in the field.
15
§§1\|
I DOoCuUuInernts
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STANDARDS TCHGEAR 1o
SWITCHGEARS/MCC'S PAGE 3 gp 3l
1.8 Al docurmentation shall be issued, wusing Sl netric
system of neasurement according to NPCS ES Q\03.
J
L4 1.9 The English language shall be wused for all
i correspondence  docunents, draw ngs, catalogs and
e namepl ates. Al other languages are not acceptable.
Q: 1.10 In the reference nunbers of this standard, purchaser
84 means National Petrochemcal Conpany of Iran "NPC'.
1
59
EZ 2 STANDARDS AND  QCDES
i
ol 2.1 Design, testing and rating of the swtchgear and the
§§ MCC's shall conform with the requirenents of the |atest
. edition of the followng IEC publications:
32
£ o - |IEC-51 Reconmendations  for  Direct
{gg Acting Indicating Hectrical
“i Measuring Instruments and Their
g}; Accessori es.
;ﬁé - | EC-56-6 H.v. Alternating Current
af Qrcuit Breaker.
bz - IEC-185/186 Current  Transformer/ Vol tage
b Tr ansf or ners.
4 ~ 1 EC- 255 Electric Rel ays.
3 -
.a';g - | EC-280 Alternating Qurrent Watthour :
<0 Meters. |
;“’ - | EC-298 HV. Mtal Enclosed Switchgear
‘_E}'E and  Control gear.
53 - | EC-470 Hgh Voltage Aternating
oa Qurrent  Contactors,
i:j - | EC-529 Qassification of Degrees of
33:2 Protection Provided by
B Encl osures.
G2 - 1EC-632-1 Hgh \Voltage Mtor Starters.
e
> - | EC-694 Common  Causes for Hgh Veoltage
EE Appar at us.
a%
*;]; - | EC-129 AC Disconnectors  (lsolators).
e B trn
UGUlil
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4ol STANDARDS SWITCHGEARS/MCC'S PAGE 4 gp O
- | EC-265 AC Switches above 1 Kv.
-~ |EC-282 HV  Fuses.
s - | EC- 337 Control  Switches.
P
= Gher relevant |EC publications, supplenented by this
5} standard, the single Iline drawings, and swtchgear
& schedul e  sheets.
= 2.2 The equipment as a whole nmay conform with the national
b standards of the country of nmanufacturer provided these
= standards are based on the [|EC recommendations.
£
g| 2.3. Vendor shall state in the quotation the standards to
o | which the equipnent conforns. |f these are the nationa)
@ standards, the proposal shall detail the deviations (if
:%’s_ any) from the relevant [|EC recomendations.
{
4,
T
g
o
{f,j‘; 3 SERICE  AND  ENVI RONMENTAL ~ OONDI TIONS
,‘éé 3.1 The switchboard/MCC wWll be installed in substation
oF roons which wll be ventilated and air conditioned to
e provide clean, dust free air; anbient tenperature  will
>4 be within the limts of IEC 439.
Lij
08 . . . .
<] 3.2 Aimate conditions, design  tenperatures, relative
2 hum dity, atnospheric details and altitude wll be
g5 specified in the requisition. The switchboard/MCC shall
-jd stand these <conditions while in transport, storage and
<G install ati on.
:,-glfj' 3.3 The sw tchgear shall be able to perform unaffected by
E:—; horizontal seismc acceleration forces caused by quake:
i corresponding to UWdiform Building Code (UBC) zone 3.
;gﬂ
52| 4 DESIGN _ AND  CONSTRUCTI ON
'o:cg 4.1 GENERAL  REQUIREMENTS
;Lfé 4.1.1 The switchgear shall be of the indoor, netal clad type
EE as defined in the IEC publication 298.
9 e
EE nAAllm
UGUlll
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!
4.1.2 The switchgear shall be of the freestanding, self-
‘ supporting , floor mounting, flush fronted and deadfront
5 design with all equipment installed inside vertical
B, steel structures, Suitably subdivided into individual
>;,‘f arc-procf compartment, at least for:
%;’; a) Busbars;
Z’—;?
fﬁ: by Qrcuit breaker motor starters
5 .
o ¢} Cable connection;
o
4 d) Low voltage equipnent.
54.1.3 Each line-up of switchgear shall be suitable for future
2 extension on either end without any drilling, cutting
or welding of the existing equipmnent.

The swtchgear shall
IP 4X as defined in

H LR ANY MIANS W]
-
e
e

R ONZITHEIR THZ WHOLE TR ANY PART OF THIS IO
1 T

D IN ANY FG

standard test finger

withdrawn position.

THITTE

4,1.5 I ndividual panels of
ventilating.

e

H CR TRaM

1.1.6 Tenperature rise of

CTHFIDENTIAL aD AL RIGHTS RESTRVED, TO THD OWiE
e
[

v
“3

#

2 under rated current

® which wll be listed
Lad

[+4

pld. 1.7 BIL (Basic Insulation
= withstand capability

5 be in accordance wth
::i

2%14,1.8 Thermal rating for all
‘-"{:f

3?} circuit current, but
7_.

Ei:f.lé

14

1,5,; short-circuit time rmust
e shal | remain constant.
[(L.

FE

¢ 2

!_ﬁ

Xa

[= ]

0

ER

t he
defined in the
floor of the swtchroom as part
shall not be possible to insert a

into any apparatus

parts with any unlockable door open or

enclosure of IP 41 as
529, wthout wusing the
of the enclosure. |t

have the degree
[EC publication 298 and an
| EC publication

the sw tchboard

current carrving
limited to the values stipulated in IEC 694, i.e. §5°C
for Silver-plated contacts, 75°C for
connections, and 50°c for all other
and the environmental conditions
in the requisition.

Level) and power

for the entire
|EC 694, Table 1.

nal current carrying parts shall be
a mnimm of 1 second for {jhe rated symmetrical short

not less than {50% .
for the maximum

If the maxinmm
the 712+ value

which is required to clear the faults
rated symetrical short circuit |evel.

be extended,

unit in the
shal |
parts shall be

Silver-plated
exposed parts,

swi tchboard shall

protection

containing live

be sgelf-

f requency

of that tine

N s lmenfs =
UGUIT

Full document details: NPCS MS-EL-011993

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-ms-el-01-1993
http://www.avadocuments.com/doc/npcs-ms-el-01-1993

Ay L st e

| wpes— MSEL - T

DT TAGE o
NATIONAL PETROCHEMICAL 0Q MEDIUN VOLTAGE o
far 1
STANDARDS SWITCHGEARS/MCC'S pAGE 6 g 31
4.1.9 Structural  main frames, section frames and formngs
shall provide strength and rigidity. The structures,
o including doors and panels, shall be capable of
5 withstanding the magnetic forces, blast forces and the
i thermal effects created by the naxinum specified fault
3 current wthout danger to operating personnel or damage
9 to the equipnent. The switchgear shall be supplied
2;‘3 conplete wth the base channels and holding-down bolts:,
8z nuts and washers.
oy
25 4.1.10 Auxiliary voltages shall be as follows:
o Control Vol tage 110 V DC
%,
5; Aarm \oltage 110 v DC
k4
M .
132 Qose and trip voltage 110 v DC
Eﬁ;{é Space heater voltage 220 V AC
ul
EZl 4.1, 11 The equipnent shall be capable of proper operation for:
& voltage deviation of +10% and frequency deviation of
Ex +5%., In addition, contactors and relays shall be able
24 to ride through voltage dips of 80% nomnal, such as
b those experienced during motor starting and suitable
B for maximum fault current of the system
Yo
ol 4.1.12 Mtor starters shall form an integral part of the
nE switchboard and transition pieces shall be provided as
5;};_@ necessary to ensure a continuous line-up of swtchgear:.
‘3? 4.1.13 Each panel shall be provided wth integral grounding
2 facilities.
Gy
le.:f 4.1.14 The incomng circuit breaker panels shall have
o facilities to ground either the busbars or the incoming
2k cables. An adequate protection of position selectors
ﬂlx’ shall be provided to prevent inadvertent grounding of
B the busbars. _ L
o Interlocks shall be provided to inhibit transfer or
;-;ﬂ switching of power to a grounded bus section.
~‘_3’v? 4.1.15 The low voltage equipnent conpartnent shall be netal
kel enclosed with a front access door that is suitable for
Bf,%% the installation of indicators and control devices. A1l
L low voltage wring that requires the connection of
oo field cables, shall be termnated on a freely
Er accessible termnal strip inside the low voltage
i conpartnent. Wring to door nounted equipnent shall be
i arranged and suitably routed to prevent stressing of
o the conductors when opening the door to its extrene
@ st op.
.__ni
PR Decuments-
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all include one ameter wth a 4

Every incomng line sgection sShall contain
metering, relaying and instrunent transforners as
SEecified on the data sheets. In general
S

switch board

this netering

position, ammeter

Gy switch to measure total current per phase, one
% voltmeter with a 4 position voltnmeter swtch,
gi wattmeter, watthour and power-factor neter.
éi 4.1.17 Automatically operating safoty shutters shall be
ol installed as required by applicable standards. These
al shutters shall positively prevent an operator
1 § accidentally touching live parts when the breaker truck
- ¢ is wthdrawn, and shall: sinultaneously achieve the
%; isolation of  conpartnents.
P
il 4.1.18 Spare panel shall be equipped with fully rated busbars/
¢ risers, shutters, doors, etc., and supply side
Ye equi prent as detailed on the data sheets to enable the
EL conpartnent to be readily equipped as a conplete panel
u without the need to de-energise or dismantle the
=l equi pment .
e
Eﬁﬁ 4.1.19 The switchboard and all conponents contained therein
;h shall be rated in accordance wth the requirenents of
;;32 the relevant |IEC publications for the service
Q= conditions and electrical system specified in the
Ee swi tchboard schedule sheets and single line draw ngs.
oi Ratings shal | not be dependent upon the use of cooling
N f ans.
Eg&c 4.2 SAFETY AND RELIABILITY
.
2E14.2.1 Switchgear that offers a naxinum degree of safety to
595 personnel under all normal operating and fault
*: conditions shall Dbe supplied. In particular, it shall
& be inpossible to wunwillingly, i.e. wthout the use of
5 tools, touch live parts of the swtchgear, or to
: perform operations that lead to arcing faults. In
% addition, if arcing faults do occur, due to external

reasons, the equipment nmust afford

L

faulty  equi prent.

4.2.2 Interlocks that prevent potentially

UCER,

NPL IT IS CTHFIDINTIAL AND AL
I STQRED

b% be defeated easily, 1i.e. the operator nust use -tools to

> e override them

;JCE 4.2.3 The breaker truck shall be padlockable in the "Test"

;9 and the "Disconnect" positions.

L

ni

4

4%

A NAasiinsamde
MUVUITICTINY

conplete protection
against injury to personnel in the vicinity of the

) dangerous mal-
operations, shall be constructed such that

they can not
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4 STANDARDS SWITCHCEARS/MCC'S PAGE 8 oF 31 |
Storage springs of breakers shall be enclosed wth the
breaker truck removed from the cubicle, or they shall
< be automatically discharged upon removal of the truck.
':.:;; 4.2.5 It shall not be possible to rack in or rack out the
% circuit breaker when in the closed position.
gg 4.2.6 The switchboard shall be designed and constructed to
3; facilitate | nspect i on, cleaning, repair and maintenance
o and to ensure equipment and personnel safety during
S operation, inspection and maintenance.
f, 4.2.7 Al doors providing access to control circuitry, and
X the rear of instruments and relays, shall be |ockable.
>\ Door stops shall be provided to lock doors in the open
i position. A stop release, shall be provided not higher
gt than 2 m above the floor.
'L 4.2.8 Switchgear and control gear shall be designed to
W mnimze any risk of short circuit and to ensure
H personal and operational safety during all operating
G conditions, inspections and naintenance.
s
iﬁf} 4.2.9 The assenbly shall be suitable for continuous operation
$2 at full load for least 27,000 hr without naintenance
8 which would require the busbhar and dropper system to be
de denergized.
afl
ai|4.3 BUSBARS
':.;’q
ﬁg 4.3.1 Busbars shall be nanufactured from hard drawn, high
A conductivity Copper. Bus connections shall be Silver
2l pl ated, deposited by el ectro-plating.
LS
E“ 4.3.2 Al busbars including those in cable connection boxes,
*p etc., shall be insulated and shall be coded and phased
Zg as specified in the requisition. The insulation shall
3¢ be non-hygroscopic, flame resistant and non-tracking in
E% the presence of corona.
i
a9z . .
e 4.3.3 Min busbars shall be of thz same cross sectional area
*;E throughout the length of the swtchboard.
311 4.3. 4 Busbars shall be braced to wthstand, without danage,
?gi] the nagnetic forces and the thernmal effects created by
.ug: the maxinum specified fault current.
%:’; $4.3.5 Main  busbars shall be encased in separate conpartnents
Ha within the switchboard.
tLa
i (4.3.6 Arc shields shall be provided to prevent arcs occurring
a¥ in circuit breakers from flashing to the min busbars.
& a
o n
Ex
= Deocuments
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Where bus section (tie) breakers are specified, they

shall be so arranged that one conplete

busbars and associated connections can be nade dead and

safe to work on while the adjoining sect
is still alive.

Busbar joints shall be provided wth clip-on shrouds to
permt access to the joint bolts and nuts for routine

mai nt enance tightening.

Al bolted bus joints shall be Silver p

The busbar conpartment shall be effectively sealed from

other conpartnents to prevent the ingres
contamnation and ionized gases that coul

arc-fault. The sealing nethod chosen shall be effective

whether the <circuit breaker truck is ful

in the D SCONNECT position, or is renoved.

A continuous earth bus shall extend through the entire

length of the swtchgear wth connecting
cubicle. This earth bus shzll be Copper
cross-section to wthstand the available

current for 1 second, (but not less than 150% of that

time which is required to clear the faul

maxi num rated symmetrical short circuit [level) and
having a mninum size 200 m¥

CIRCU T BREAKERS

CGrcuit breakers shall be electrically operated 3 pole,

vacuum or SF6 type. They shall conform to I|EC

publication 56 in terns of rating, testi
performance.

Breaker operating nechanisms nmay be solenoid or
electric notor operated stored energy type wth

provisions for nanual operation in case
powver  failure. Aso provision for slow
of the contacts for inspection and adju

provided. Al breakers shall be nechanically trip-free
and have anti-punping circuits. After loss of control

power, the springs of the operating mec

capable of performng a sequence of OFF-ONCFF

operations.

Trip and release coils shall be as what
specified on the data sheets. In additi

operable  mechani cal closing/tripping (for motor starter:

only tripping) and test push-button shal
and all breakers shall be suitable for
Mechanical indicators shall be provided
ON CFF  position of the breaker contacts.

section of

ion of busbars

| at ed.

s of
d lead to an

ly inserted, 1is

points in each
of adequate
earth fault

ts for the

ng and

of control
cl osi ng/ openi ng
stment shall be

hanism shall be

wll be
on, a manually .
| be available,
renote-control .
to show the
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