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Application

The switchgear is suitably used in power plants, substations, petro-
chemical cngineering departments, manufacturing and mining
enterprises, high rises as power center, distributing center and motor
control center for power distribution, control and compensation.

Il salisfies with particular needs of computer interface in low
voltage power control center and motor control cenler especially in
large capacity single set power plants, large scale petro-chemical
complexes.

As a new generation of low voltage withdrawble switchgear
developed recently, it has been designed on requircments from
national electric power ministerial superior authorities concerned,
wide electric power customers and design institutions for meeting
the needs ol continuous enhancement of capacity, computer
interface, power concentrated control and reducing downtime in
[aull restoration on principle of safety, economical resull,
reasonability and reliability, featuring high making and breaking
capacily, excellent performance both in short time withstand current
and peak value withstand current, flexible electrical schemes, easy
combinations, perfect series and applications, novel structure and
high class of protection,

The switchgears is manufactured to various relevent standards such
as [EC439 - | "Low Voltage Swilchgear and Controlgear”, GB7251
"Low WVoltage Switchgear" and ZBK 36001 "Low Voltage
Withdrawble Swilchgear".

Working conditions

¢ Ambient temperature not higher than ~40°C nor lower than -5C
with 24-hour average not more than +35°C. If aciual temperature
15 over the range of mentioned above, degrading application is
necessary as per actual situations.

@ The altitude of application site not over 2000 meters above sea

level when in indoor use,

The relative humidity of ambient air not exceeding 50% at the
maximum temperature  of  +40°C and  higher humidity
permissible at lower temperatures, e.g., 90% at 20C.
Allowance should be made for the impact of accident
condensation caused by abrupt temperature fluctuation,

The inclination to vertical surface when installation not over 3%
and relative smoothness and flatness kept as per GBJ232 - 82
Standard.

Places where there is no violent shock and impact nor sufficient
corrosive malterials to corrode electrical components and parts.
Particular requirements may be satisfied through discussion with
the manufacturer.

UE A2 He

Rated insulation voltage

S AC 660(1000)V

WE TAFH I Rated working voltage  J2FLER Primary circuit A AC 380(6600V

L% Aux. cireuit ZEHE AC 380, 220, 24V
i DC 220, 110V

M MiEE Rated frequency 50(60)117

AR EE LR Rated current of horizontal busbar =< 4000A

e BEEE A i Rated current of vertical busbar 1000A

Hi e U A 52 HL {7 Rated peak value withstand current 105(176)K A

FE SEIRRH 2 Hi i (1s) Rated short-time withstand current (1) S0(80YK A
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Primary circuit scheme
There are 32 groups with 118 specifications for primary cireuit
schemes excluding derivative schemes and specifications due to
variations in control and protection of auxiliary circuits.
The primary schemes are prepared as per comments and
suggestions from wide designers, manufacturers, testers and,
application organizations for the needs of power genecration,
provision, application and various other customers. The schemes
may by selected with a distribution transformer of rated working
current 4000A and rated capacity 2500kVA and below,
Besides, condenser compensation cubicle is designed to cater for
needs of boosting power factor, and reactor cubicle for need of
comprehensive investment.
The primary circuit scheme drawings are attached in this manual.
Auxiliary circuit scheme
ECC GCS auxiliary circuit drawing pamphlet is prepared in two
volumes including 120 schemes as per relevant design
requirement regulation. There are 63 schemes (AC operation) in
Volume ] and 57 schemes (DC operation) in Volumel[ .
DC operated auxiliary schemes arc mainly used in low voltage
service system of a power plant substation. During preparation,
we allow [or their competent work in low voltage plant service
systems of 200MW below and 300MW above gencration sets,
work (spare) power incoming leads, general control mode for
power [eeders and motor feeders.
AC operated auxiliary schemes are mainly used in low voltage
systems of substations in manufacturing and mining cnterprises
and high-rises.  During preparation, six combined schemes
suitably used in dual power supply incoming leads are optionally
compiled in.  Still others, self-operated and self-reset control
apparalus are set [or operation of clectrical interlocking which
may be directly adopted in the course of engineering  design.
The wvoltage of DC centrol power supply may be DC 220V or
110V whereas that of AC control power supply may be AC 380V
or 220¥. The cubicle is composed of PC (power center) and
MCC (motor contrel center). The 220V control power supply
comes from common contrel power supply of a special cubicle
transTormer in same cubicle. The common control power supply
is of a control transformer in no earthing mode, with a 24V power
supply for low voltage pilot lamps when necessary.
As for installation site and voltage incoming mode of kilowatt-
hour meters and their installation and application notes, refer to
the "Notes ol Preparation”.

Busbars
To enhance the shorl time withstand capacity and improve
temperature rise ol contact surfaces, all busbars are made of
TMY - T2 Series hard copper busbar, connection part must be tin
dipped. Whole busbars tin dipped or silver plated copper busbar
are recommended,

Horizontal busbars
Horizontal busbars are located in busbar compartment at rear of
cubicle, double layer (up layer and low layer) layout for 3150A
and above and single layver layout for 2500A and below. Each
phasc is composed of 4 or 2 busbars to boost busbar's short circuit
intensity greatly.
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WERLR(A) HEILTE
Rated current (A) Specification of busbar
630 1250 2(50 % 5)

1600 2(60 % 6)
2000 2(60 % 10)
2500 2(80 % 10)
3150 2 x 2(60 x 6)
4000 2% 2(60 x 10)

o EHELZK
FHF i HE ) 5 A BRESR L T Al s £ B2k
LIE BRI (mm) .
(e > JE)A-( x JiE)
(50 x 5)-1(30 x 5)
e L 1000A
o R B2k
A FH i il
BB KT P2 26 (PEN) sle e it + v P 2%

(PE+N)

FFLmB (mm?)  EHIPEN)Z#iH (mm?*)
Crossing sectional area Crossing sectional area of
of phase conductor (mm) PE(N) line (mme)

500—-720 40 %5
1200 60 %6
>1200 60 x 10

HEWN IR L PENZE S PE - NEG YL 4 5 1140 = 5
In this installation, the specification selected for all of vertical PEN
or PE+N lines is 40 % 5 only.

FEHIFITHIEE
W Uk AR MEREf R bR e E, RIS IEEEA

[N CLREAE S A i L g8 et .

o FHX
630 K LA - g vl il gk 2% B 1t 2% 1 5%, Ik AH R 41,
WA LAHIDW40, DW48FZ %], AEA%, 3EME
MEZ5 ., A4 %, el LAE M &
K F 25,

o 630ALL B E i shHLEEHIH A 5¢, F2EM
TG&Y|. CMIRF|, Bkt al LIk FINZM &
A, TM30Z %) 5 FE Wi 2% .

o Wik, EEEMBZRY|. LCIEY|. 3TBE&
HI A gs LA N 5 2 Be Rk L 8% | B,

o WM E G2 R AR REERA TS HMNR
RS, bUMN AR gs ), Wi A
I A HF % 1 i AR R R 2% & W MW SDH & 71
SDL%%, SDL1&%I,

o P gk F s o 4kRE hIQAFTIFAFINTO0 F 41,

o Chitm e ERE D, K TGCSRFIF
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¢ Vertical busbars

Vertical busbas used at rear of drawer cubicle are made of L shaped
hard copper busbar with tin plated.

Specifications (mm):

50 (height) x 5 (thickness) + 30 (bottom) x 5 (thickness)

With rated current of 1000A.

4 Neutral earthing busbas:

Hard copper busbars.

Specifications:

Choice of main electrical components

In principle, the main electrical components are of advanced
technical performance and mass domestically manufactured with
introduced technology.

&

Main switching device  For 630A and above power incoming
and feeding, AH Series Circuit Breakers are the first preference,
also may be DW40 and DW48 Series, AE Series as well as 3WE
or ME Series. When necessary, imported M Series or F Series
also may be selected.

For 630A and below feeding and motor control, TG Series and
CM1 Series Circuit Breakers are the main choice, also may be
NZM Series and TM30 Series for molded case circuit breakers.

AC contactors are mainly B Series, LC1 Series, 3TB Series with
their coordinated thermal relays and interlocking mechanisms.
All current transformers are sclected to be SDH Series, SDL
Series and SDLI Series Current Transformers which are co-
developed by Sengyuan Electrical Co., Ltd., Huxiang Low
Voltage Apparatus Works in Suzhou, Jiande Electric Apparatus
Works in Hangzhou, Xinshi Instrument Transformer Works and
supervisory manufactured by Sengyuan Electrical Co., Ltd..
Fuses are selected to be high breaking capacity Q Series Blade-
ones and NTOO Series ones.

CMIJ Combined Busbar Clamps and Insulating Supporters are
specially designed used in GCS Series product for purpose of
boosting peak value withstand capacity of main circuit,
featuring high mechanical intensity, thermal shaping from flame
retardant synthetic materials, high insulating strength, self-
extinguishing and unique structure. These accessories work
suitably with different specifications of busbars by regulating
relevant building blocks to a certain degree.

In order to reduce temperature rise of cable terminals,
connectors and partitions between functional units, a trans-
connector is specially designed for GCS Switchgear.
Comparing with other kind of connectors with same
specification, this one possesses higher thermal capacity
resulting in lower temperature rise.

Because of wide applicability, better performance and more
advanced apparatus can be used as per requirement of customers
without any difficulty in assembly and manufacturing.

Features in structure

L 2

The main support frame is made of shaped steel and the frame is
formed by connection and partial welding in construction. In
the main support frame, there are installing module holes of
E=20mm.

The functional compartments are strictly separated. The
compartments may be divided into functional unit compartment,

busbar compartment and cable compartment etc.. The function
of each unit is relatively independent.
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I CMIBIZE A3 Rk e s Stk , R w3 Features in structure
. PRBRRII A MR, HagRpER, EARMERE # The horizontal main busbar is not mounted on top of cubicle as

0, et R IE AR A B B RS A R traditif)n&l fiesign did so as to let cable compartment have
Wl REe outgoing lines both on top and bottom, solving the hard

problem of no way outgoing above in traditional products.

o JyPEACIhRE R TRl FaA . BTG HLA S T % Functional unit

B T GCSHEL HMFEM, SR8 f Eb etk + One drawer is an independently functional unit.
Phs i, BT, + The drawer may be divided into four series, i.e., half unit,

single unit, double unit and tri-unit. The rated LU[TLI]I of the

o B HESTTARSE A S, R ATERE LR . B circuit is 400A or below. The dimension of single unit is
F kAT L 25 TR, RIGCS R FIME A RATFHY 160(height) x 560(width) x 410(depth). By half-unit, we
WHYE, ASSR S e, pk s R e 3 mean that the width of it is 280, and by double unit, tri-unit,
1R 1 R actually the height of them double and triple of that for single

. unit respectively with remaining dimensions unchanged.
étﬁ‘gﬁ + The functional unit drawers with same specification are easily
. interchanged with each other.
o BB FAAER BN, RN BERER 5 1N + There may be 11 single units or 22 half units in each cubicle.
ﬂ‘,n B "I‘@'J)flll..l__l’{]f TR ﬁ'{-}'LE 20mm, + The incoming and outgoing conductors of drawers are the
By g S | W S = 0 5905 1113 Ui W same specification of link pieces with different number of

picces according to actual circuit current. Generally, one link
piece carries a current of < 200A.

BRgess, gis, K ;L‘I’r*JiJJnEﬂ-:H' FRATARSL.

* BEE I K J]H’f‘}k [k B T AR TG G ik + The connection between half drawers and cable compartment
T, idgiss A Gl . R T 2P ICH: is of a kind of rear plate in structure whereas the connection

between unit drawers and compartments is of bar structure.
- There are obvious labels on the drawer panel for On, Off, Test

[ Ab 2R A

o FifRi <] K Dimensions of the cubicle: and Withdrawal positions.There is also a mechanical
interlocking device for the drawer.
& (mm) P (mm) % (mm) @ There are special cable compartments for feeding and motor
Height Width Depth control cubicles.The cable connection between functional unit
300 compartment and cable compartment is made via trans-
400 1000 connectors or trans-connecting copper busbars resulting in
higher operational reliability of the cable and facilitating
800 installation and maintenance on cable by customers greatly.
600 1000 # There are two width dimensions of the cable compartment

(240mm and 440mm) for optional application according to the

600 number, sectional crossing area of the cable and the actual
2200 300 800 requirement from customer on installation and maintenance.
1000 @ The auxiliary contacts of the functional unit are 32 pairs for
single one, 20 for half one, which can satisfy the needs of
600 automation customers and PC interfaces.
1000 800 # Due to the optional adaptability and safety of the dry type
1000 transformer, and economical results of the oil immersed
transformer, the installation may combine with a dry type
transformer to form a series and connect to low voltage of an
* Ihfgoc oil immersed transformer just as easily.
ARl A AT I RE LT, # Taking the drawer as a lead, withdrawble and fixed type may
L A — g\ o i P S S g be combined in mixed way for option simultaneously.
© Ay h =5y 2 — 8ot — I, BT, =T ¢ GCS intelligent type MCC Cubicle with transparcnfprotcctive
PAAS R 251, [l R AE HUAE400A R LT door
— AR R ST A 160(E) x 560(75) < 410(7%) @ The switchgear is designed to be used in three-phase five-wire
—N e — Ey £om — systems and three-phase four-wire systems, and design
—r Z— WIS H280, — T, —%ED{U' department and customers may select PE+N or PEN mode
ﬁ]ﬁfﬁ—{ﬁ‘ = j""l’{f:l’ﬂ“ft H&'/]&'RT]'J:U]_I_‘EF—LWD very flexibly.
« IR AT LA T R S B # The class of protection of the enclosure may be IP30 or IP40
- AER AN T LARE B 11 = "ﬁ)ﬁﬁ"]?ﬂ]@ﬁizz’]\:ﬁ for the choice of customers just as actual needs.

Z— R .
b AR AR 21 L IR /N R A 8] R e ] — R
RS, — i — R <200A,

GCSF T 04
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ARG E T H P di i Zede 54k,

HLA PR % A7 A9 BE R~ (240mm si440mm) /] fit
dE L A AR A, A R P R e e A & 5 (E
B 22 2R A

3 B T HE A TRl B s B — T R LA BRI
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BAAE, EEEH.
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FIUR el LA {8 3k FHPE+N & PEN J5 2,
FEAIB 2R A IP30 [P40, wTLA% R Pt Fl

BIEIME R~ IRERT

ZHAE, REAE RS I,
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gk AL, SlEHEy,
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Overall and installation dimensions of the
switchgdear

The Fig. 1 shows the dimensions of electricity acceptance
cubicles and coupling cubicles whereas Fig.

2 shows those of PC cubicles, and Fig.

3, for MCC cubicles.

Installation and operation

L 4

® ¢ o @

The customer is supposed to pre-fabricate channel steel
foundation according to the cubicle bottom dimensions
provided by the manufacturer. Then put the switchgear in place,
and tighten the fool screws and connecting bolts and horizontal
busbars between cubicles.

Customers may knock out certain amount of knock-off holes as
per numbers of cable for entrance.

A kind of rotating disconnector and a molded case circuit
breaker circuit is adopted. There is an interlocking device
between the operating handle of the circuit breaker and the
compartment door. Generally, the door may be opened only
when the circuit breaker is in open position, If somebody else
will open the door with the circuit breaker in closed position, a
special tool to disable the interlocking is necessary.

Information given when ordering

Layout drawings of the product

Principle drawings of main and auxiliary circuits.

Color

In light of customer's demand, ECC may import electrical
components and accessories from world famous electric
corporations in original assembly.
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Cubicle code A B C D Remarks
GCS—TG1010—4 | 1000 | 1000 | 850 | 956 Iz At

Coupling cubicle

GCS—TG0810-4 | 800 | 1000 | 650 | 956 2Lt

Acceptance cubicle

GCS—TG080S—4 | 800 | 800 | 650 | 756 szt

Acceptance cubicle

pari =
GCS—TG0608—4 600 800 450 756 Accepﬁ;g:cl:‘ubiclc

BEl— 8. KBeRKTEE

Fig.1 Installation schematic drawing of electricity acceptance and coupling cubicle
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Cubicle codeJ A B c D B Bl
GCS—-TG1010-2 1000 1000 850 956 60 400 % 400
GCS—TGO0810—-2 800 1000 650 956 160 200 =% 400
GCS—TG1008-2 1000 800 850 756 60 400 x 400
GCS—TGO808—2 800 800 650 756 160 200 x 400
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Fig.2 Installation schematic drawing of PC cubicle
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Cubicle code A B c D E Bt
GCS—TGI1006—1 1000 600 850 556 60 400 x 350
GCS—TG0806—1 800 600 650 556 160 200 = 350

B= MCCHERER
Fig.3 Installation schematic drawing of MCC cubicle
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