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DC AND AC SWITCHBOARDS 

This specification is divided into the followin_g sections 

1. Scope 

2. Reference 9ocuments 

3. Composition of equ~·pment 

4. Co.ndi tions imposed by the environment 

5. Overall design 

. 6 .· Design of sub-assemblies 

7. Specifications .relating.to construction 

8. Characteristics and performances 

9. Verification and tests appli.cable to. equipment 

10. Description of equipments for 220 V AC switchboards 

Dc3cLi.ption of equipments for 30 V DC, 48 V DC, 125 V DC and 230 V DC 

12. Standard diagrams. /switchboards 

13 . Qua J.ity Assurance 

14. r .iscelianeous 

15. Labels 
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1. SCOPE 

This specification relates to the design; manufacture and testing of 230 v, 125 v, 

48 V, 30 V DC cublicles·and 220 V single-phase AC cubicles of prefabricated ca

b..i..net switchboards with circuit break!Zrs withdrawable on -~.rays, installed in spei' 

cially prepared premises. 

The switchboai:ds are basically destined to.feed the 220 V A.C auxi.liaries, (data 

processing systems ·and analog sensors) and the DC auxiliaires ·installed in ther

mal. or nuclear power statio-.s ( .25 11 D.C. control of actuators ; 48 v D c. for 

control and. mo!litoring automatio:1 Systems ; 30 V D.C. for regulation of auto

mation systems ; 230 V D.C. for s'.Jpply to motors and power inverters). 
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2. REFERENCE DOCUMENTS 

The.:c switchboards· 1ill comply with the follo·.ving documents : 

- IEC 529 : classification of degrees of protection provided by enclosures 

- IEC 157 : low voltage switchg·.:ar and coritrol gear (circ-uit breakers) 

- - IEC 158 : low voltage control gear (contactors) 

- IEC 439 : factory built assemblies of low voltage switchgear and contro.l 
gear 

- NFC 12 100 : worker's protection 
2 

- IEEE 323 ( 1971) : qualifying cla$S IE electric equipment for nuclear power 
generating station 

-

- IEEE 344 ( 1971) : triill use guide for seismic qualification of class ·1 
electric equipment for nuclear power generating stat-ion. 

- IEC 269 : LV fuses 

-

' 
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COMPOSITION OF EQUIPMENT 

The equipment is mad~ up of a set of cubicles. 

All the circuit breaking instruments are monobloc circuit breakers 

withdrawable on bi-pole (two breaking contacts) or tetra-pole (four 

breaking contacts) trays, manually controlled and fitted with tripping 

mechanisms. 

According to the applied voltage and the required breaking capacity, 

the breaking contacts are.used following fig. 1.or fig. 2. 

Certain circuit breakers (incomer type) are fitted with a tripping coil 

and a mechanical s~t time mechanism. 

r r 2 r 1 l 2 

( (, l 1 

fig. 1 : bi-polar fig. 2 : tetra-polar 
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4. CONDITIONS IMPOSED BY THE ENVIRONMENT 

4.1. AMBIENT CONDITIONS 

Certain conditions of use cOncerned with the environment and with 

utilisation are defined on the basis of influencing magnitu?es 

and parameters of which the fields of variation correspond to 

different conditions. 

Influencing magnitudes or factors may vary separately o~ simul

taneously. 

4.1.1. Ambient conditions out of service 

This is aPplicable to equipment in transit or during storage 

or installation. 

INFLUENCING FACTORS 

a) Climate 

'I'ernperature 

extreme values 

- Humidity 

Maximum 

- Water 

- Atmospheric pressure 

- Heat ~adiation and 

convection· 

supplementary temperature 

rise with respect to 

ambient temperature 

FIELD OF VARIATION 

OR ESTIMATIONS 

- 20 •c to + 40 •c 

100 % 

spray in all directions 

860 to 1060 mbar 

+ 1 s 0 c 
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b) Corrosivity of air 

- Dust quantities 

Salt saline air 

Gas (so
2

J nil 

- Explosive mixtures nil 

Packaging also takes account of environmental conditions specific 

to the mode of tran~port utilised. 

4.1.2. Ambient conditions in service 

The .switchboards are installed in premises which are normally 

ventilated and which may be heated. 

INFLUENCING FACTORS FIELD OF VARIATION OR 

ES'rIMA'rIONS 

a) Climate 

- Temperature 

. ·extreme ,values· + 5 °C to + 35 °c 

- Humidity 70 % 

maximum 

- Water nil 

- Atmospheric pressure 860 to 1060 mbar 

- Heat radiation and 

convection negligible 

b) Corrosivity of air 

- Dust negligible 

- Salt traces 

traces 

- Explosive mixtures nil 
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c) Mechauincal stresses 

l\·laxinr 1rn speed of air Oto 0,5 m/s 

- Vibrations of mountings 

frequency 10 to 2000 Hz 

amplitude of movement 

at 50 Hz (peak to peak) (1) 0 to 25 

- Impacts O to 6 joules 

- Seismic level 

according to the 7,00 m or 11,50 m floor response spectrum for 

the switchboards LBA, LBB, I.BC, LED, LBEr LBF, LCA, LCB 

according to the o,oo m floor response spectrum for the switchboards 

9 LBK, 9 LCG (Emergency diesel generating switchboards) 

4.2. MAINTENANCE 

Maintenance inspections of circuit breaking appliances are only carried 

out after the _number of operations specified below, performed at a current 

equal or less than the set value of short circuit protection devices. 

Circuit breakers are able to break current, the value of which is equal to 

a presumed short circuit current value at least three times without 

inspection. 

\.Vithdrawable eq\)ipment is designed to be a0Je to perform 500 operatioPs 

du.ring 30 years without aJ:y damage wlli_ch m.ight lead to reduction of the 

electrical af':d mechanical q11alities of the connector of the witchdrawable 

eq..tipement. · 

4. 3. INSTALLATION 

The cubicles are designed -:.o compose: switchboards installed of floors. 

'rhe power and control c.;a:.__.;les er:ter and leave t11e switchboard either from 

above or from below. 

Cubicles are sucii that the total height of the switchboard does not 

exceed 2. 300 m vii ti• respect to the floor. 
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only the .front of the switchboards are accessible, both for normal 

movements of operation and for maintenance. 

(1) ~ffiplitudes are specified at constant movement below 50 Hz and at constant 

acCeleration above 50 Hz .. Basic values of amplitude and acceleration are 

the values obtained at 50 Hz for an amplitude of 25 µm. 
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5. OVERALL DESIGN 

Circuit breakers with their protection devices grouped in cubicles 

form a switchboard with one set of busbars only. Several types of 

frames may be uSea to make up cubicles. The number of different 

types shal 1 be red\;_ced as much as possi~le. 

Switchboards are of the metal-casing type. They may be mounted back 
to a ·wall or back-to-back, and are entirely acccssi"ble from the front 
except switchboards LBG·, LBD, LBE, LBF, LMA which are positioned such that 
access at the rear is adequate for earthjny che busbars. 2 

5. 1 . CUBICLES 

Each cubicle is made up of : 

- one horizontal busbar compartment 

- one vertical busbar compartment 

- one cable connectionrompartment 

- one compartment containing instruments (circuit breakers· and 

protection devices) 

Each cubicle is separate frdm the adjoiDing cubicles. 

Circuit breakers are fitted on the basic frame with a maximum of 

four un each shelf, dependiny on the culibre of instrument, on 

220 V AC switchboard. 

A metal cladding is mounted on the base frame to form a cabinet. 

A compartment at the to1J front is designed to accomodate vqltage 

relays as well as measurement instruments. Voltemeters are provided 

with fuses.This front compartment is insulated from the busbars. 

The. compartment is either fitted with a door which carries the 

measurement instruments or with a dismountable panel with windows. 

The circuit breaker lead-out Strips are connected to the cable 

connection compartment by means of perforated bars secured to an 

insulating support, or by means of cables of suitable cross-section 

connected to a terminal plate. 

The circuit breaker lead-in strips .are connected to the vertical 

busbars by bars or cables of suitable cross-section . 
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The aooi:- of the cable connection compartment is closed by means of 

lock and key. 

The door of the instrument compartment easily provides a verification 

of the circuit breaker position. 

This door is closed by loc}', an<l key. 

The earth detection devices may be either fitted i1, the top compartment 

v1ith t~1c voltage re~..i1rs or assemLled on a panel in a se1)arate cubicle. 

'rhe frume earths ~f the cubicle are connected to the swi tcbboard main 

earthing conductors. 

MECHI<NICAL STRENGTH OF C0:-.:1'HfJLS AJ\:D LOCKlNG DEVICES 

The mechanical strength of locking devices is greater than that of the 

mechanical controls and transmission parts so that any distortion or 

rupture of a IJart does not lead to reduction of safety of personnel. 

5. 3. COND!TJONS llELATH:G TO SAFETY 

The use of switchboards in a metal casing ensures protectj..on for per

sonnel against contact with live sections and moving parts and protec-

tion of equipment against mechanical damage. 

Suitable cornpartmcntation and locking syst~rns automatically ensure 

safet~/ of personriel. Jn particular, the protective device may be 

padlocked when a circuit breaker is withdrawn. 

The following is possible during normal daily operation and when wor-

king on instruments : 

1. Pcrsunnei mu.y ·effect : 

- normal operutions, iu particular, movement of circuit breaking 

instruments, and withdr,.1Wd 1 of circuit breakers, 

- operations relating to s.:i.fety, in particular, shor~ circuiting 

and earthing, 

COt<TAACTOR ALSTHOM A.TLANT.101'.JE 

... 

. 

2 

I..._ 

l --

1 

CGEE ALSTHOM 
I ' . ' ' ' -

J. '· [1 4 0 8 6 5 

W.EMBEA 

:uN 1nAC1 vR 

I ME\1BER ,. ~µ.._G_A_Y_E_T~~~.-77-9-l--M-o_d_.~P-a-r~.~5-.-2~--~~~~.fcDNTll"AC'i'Ol;t-~i==r==i~r==¥="f""'\'"==r=,,=';=''f==r".""'r-"1 
. " . ...- . DWG N., 

. . . DA. by DATE MODIFICATIONS REV . . 
OWG N" KB A 1 2 1 5 G 1 0 0 0 1 A A L •r D 

11/80 ;; - - -. . . - ll. . . . . 
B \' "JQRME AFNOR 10 



'!' 

-

-· 

DWG N' 

i 
<( 

- verification during operation of prOtection, control and 
' -

monitoring instruments circUits without any resulting reduction 

of the degree of protection. 

2. The methods used to ensure that the above conditions are 

respected are such t~at they cannot be rendered ineffective 

by any manual and unforeseen movement of the operator. 

5. 4. DEGREE OF PROTECTION (} P 317 of standard J EC 529) 2 

5. 4. 1. 

5.4.2. 

Degree of protection of personnel 

Protection when in operating position shall be complete and 

in i)Clrticular, all exterior surfaces of switchboards shall be 

provided with a degree of protectio.n of which· the first figure 

shall be at least equal to 3 in accordance with standard lEC 529. 

This degree of protection shall be maintained after a circuit 

breaker has been withdrawn from a cubicle, for exurnple by closing 

a door or placing ·a front panel. 

'l'he ventilaLlon or exl:.aust oriCj ces as well as later?.l orifices 

of doors and panels are installed such that the release of gas 

or vapour under pressure does not constitute a <::!anger for 

operators working in the immediate vicinity of the cubicle. 

Degree of protection of equipment 

The exterior surfaces of switchboards are designed so that it is 

not possible to insert a wire of thickness greater 'than 2. 5 mm, 

in order to obviate any penetration of foreign bodies. 

Each cubicle-of a switchboard is aesigned to obviate propagation 

·-L~ 

of an arc i openings necessary for ventilation are, in particular, 

specially designed for this purpqse. 

·rhe use of withdrawable circuit breakers on trays in cabinets 

ensures protection of equipment against mechanical damage. 
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5.5. EARTHQUAKES 

The equipment will be qualified to withstand a SSE. 

This qualification will be performed according to IEEE 344 1971. 

The following switchboards : 1.LBA, 1 LBB, 1 LBC, 1 LBD, 1 LBE, 
1 LBF, 9 LBK, 1 LC?., 1 LCB, 9 LCG, will be qualified. 

6. DESIGN OF SUB-ASSEMBLIES 

6. 1.. MANUALLY-OPERATED CIRCUIT BREAKERS 

Circuit breakers are designed as follows 

_ to feed actuator controls when operating on 230 V DC. 

- to feed actuator controls when operating on 125 V DC. 

- to feed relay and valve equipment and alar1n circuits when opera-

ting on 48 V DC. 

- to feed regulation automation systems when operating on 30 v DC 

to feed the data processing system and the analog sensors when 

operating on 220 V AC. 

The circuit breakers are of withdrawable type fitted on bases. 

An auxiliary contact provides for a remote triggering signal if the 

circuit breake!· operates on electrical defect. 

!'-lechanical locking de\1ices are designed to 

- prevent plugging-in or withdrawal of circuit breakers 

when in closed position, 

- .prevent closure of circuit breakers if they are not completely 

plugged-in. 

6. 2. CON'rROL AND CHECKING INSTRUMENTS 

• 

Switches, push-buttons and lamps are of the same type as those used 

on the reference power plant. 

c.olours of lamps are as follows 

green ; circuit breaker open 

red circuit breaker closed 

white = circuit breaker faulty 
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A control device enables a permanent measurement of the switchboard 

insulation. 

A voltage control relay, signalling min. and max. U, is fitted 

to the switchboard. 

6. 3. . BUSBARS AND AUXILIARY CONDUCTORS 

6. 3. 1. BUSBARS 

In each set of cubicles which form a sw·itchboa.rd, the main busbars 

are horizontal and comprise vertical branches composed of bars 

which feed circuit breakers superimposed in the cubjcles. 

The vertical branches are designed to obviate propagation of arcs 

between the horizontal bars and the casing. 

The main busbar is protected by bolted plates. 

Cross-sections of conductors are constant over the whole length of 

any one horizontal busbar and over the whole length of any Qne 

vertical branch. 

The horizontal busbar is designed, to withstand maximum current 

intensity when operating continuously and short circuit current 

intensity for one second. 

The vertical branches are designed to withstand, v;hen operating 

continuously,maximum current intensity corresponding to the sum 

of. rated intensities of all the outgoings fed by the branch. 

They arc al so designed to with stand s.hort circuit current intensity 
for on·e second .. 

-
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6.3.2. Auxiliary conductors 

The auxiliary conductors carry the direct current, feeding the 

auxiliary relays and control equipment. 

The auxiliary conductors are of constant cross-section and designed 

for the amperage which they carry, they 'are fitted in a separate and 

undivided compartment located at the top of the switchboard. 

6.4. CABLE CONNECTION COMPARTMENT 

The cable connection compartment of circuit breakers of one cubicle 

is common to all the circuit breakers. 

On the other hand, partitions are provided between the connection 

compartments of circuit breaker cables of adjacen·t cubicles. 

Routing of cables inside these cubicles is designed to leave access to 

cable ends of other lead-outs/and to conrlec~ion devices for ,control 

wiring and any othei item of equipment to which access must be easy. 

Compart'meDt walls are fitted with devices for securing cables. 
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6.5. INSTRUMENT COMPARTMENT 

This compartment is located on the front of the switchboard and is .,, ... ,,,.. I 
It is designed for simple access to th instruments fitted inside it. 

Access to the interior of the compartml·nt is only possible after 

opening a door by means of a key. 

6. 6. EARTH CONDUCTOR . 

One main, non-insulated, copper bar, 

circuits and metal frames which have 

It is able to withstand a current of 

circuit.intensi~y for one second. 

e~rth conductor 

t!! be earthed. 

J tensity· equal 

links all the 

to maximum short 

At each end of a_ switchboard composed G '° a number of cubicles, this 

conductor comprises a ccnnection S:rip J hich serves to connect v1ith the 

power station ma~n earth circuit. j 
Electrical continuity of frame earths '3 ensured by bolting and 

""'''"' o' oom,oo<moo< '""'"'" ooO oC ~·~•. 
The frame earths of doors and non-boltel hinged panels are connected 

to those of the static sections by mea~l of flexible metal braid. 

6. 7. PRO'rECTION DEVICES OF CIRCUIT BREAKERS 

6.7.1. Incoming circuit breakers 

The protection ·devices of incoming ci.rcui t breakers of the switchboard 
1 

are fitted with a mechanical timing d1 vice to ensure selectivity at 

2 

...... 
l -----

values of approximately : 1 

100 ms for the battery input 

25 ms for the rectifier inpit. 

Outgoing circuit breakers I . 
Protection devices of the switchboard outgoing circuit breakers operate 

I . 

6.7.2. 

instantaneously. 

. . - . -.- . -
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7, SPECIFICATIONS RELATING TO CONSTRUCTION 

7, 1, MATERIALS 

Materials are exempt from any fau'lt of progressive nature whi·ch might 

prejudice their performance over a per' ~d ix.if time as defined in the 

purChase order 1 item: 11 garanties 11 betwen .~anufacturer and contra tor. 

PROTECTION AGAINST CORROSION AND PAIN1'W,~RK 
Switchboards are carefully protected ag!Lnst corrosion by cu.crosi_on-proof 

materials or by treatment of component ,!arts. 

a) Coating composition 

- Epoxy powder, colour standard RAL '!1023 
- \Vater-soluble lac, blue purple co1 .. ·ured. 

bl Powdering 

Three stages processing tunnel : 

- degreasing, treating with phosphates during 2,5 mn at 70 °C 

- cold rinsing 

- hot rinsing during 1 mn at 50 °C 

Drying-room 5 mn at 140 °C 

Powdering·: automatic application by robots and rnanualy by two posts 

(coat thickness : 50 microns 

Calcini,19 drying-room during 

7,3. INSTALLATIOK 

minimum] 

15 mn at 230 °C 

Insulation is provided by the surroundin air without a screen. 

I . Waivers may however be granted for the use of insulat-ing screens of 

small size to provide local supplementaJ~ insulation. 

Materials used for all insulating parts lre non fire propagation materials, 
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7.4, MOBILE SECTIONS 

Items of equipment are always intercha,geable 

same type. '.rhe component parts of one t 1pe of 

interchangeable. 

<( 

with other i terns of t_he 

equipment are 

A· guide systems is provided in heavy eq1ipment for insertion of a circuit 

breaker into the static sectio11 so thaJ it will take up the operating. 

position without difficulty, even when ighting is defective. 
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7.5. IDENTIFICATION MARKING OF COMPONENTS 
. 

- Each switchboard and each circuit 

screwed or rivetted on the static 

br; aker is 

seltion. 

marked by a plate 

- Each busbar element is marked 

- Each relay box and each control, proi=.ection, measurement· or metering· 

instrument is fitted with a plate on~ which is marked the symbol used 

on the ~orresponding diagram. 

7.6. IDENTIFICATION MARKING ON CONDUCTORS 

Each conductor bears a label on wlLi.ch i~ marked its identification 

marking. 

8. CHARACTERISTICS AND PERFORl'.ANCES 

2 

-- 8.1. RATED CHARACTERISTICS 

-

-

' -

-

-

Influencing factors, in relation to au.bient conditions and effective 

power supply, vary within the normal fiJla of variations, and ~erfor
mances of column·s ~are as follows : l 
Direct current circuits and alternating urrent phases are insulated 

from earth. 

8. 1. 1. 230 V DC power supply 

Rated operating voltage 

- normal field of voltage variations 

. ripple factor 

- exceptional field of voltage variatLons 

. ripple factor 

Rated-insulation voltage 

~ax. current on busbars under continu us 

operation. 

8.1.2. 125 V DC power supply 

Rated operating voltage 

- normal field of voltage variations 

. ripple factor 

230 v 

237 - 250 v 

1 % 

'0 - 283 v 

2 % 

500 v 

800 A 

125 v 

128 - 135 v 

1 % 

I CONTRACTOR 
1-_J..~~~-l-~~_j..~~~~~~~~~~~~~~..J MEMBER 

ALSTHOM ATLANTIQl:JE 

CON r HAC l UH 
18.8.8C J:,l\Y ~od. field of voltage varia,. MEMBER 

REV DR. by DATE MODIFICATIONS DWG No . 

CGEE ALSTHOM 

...- . . 

I...._ 
I _..-

1 

K B A 1 2 1 5 G 1 0 0 0 1 A A - - L T D 
191so .. ~ 

L-~~~i......__..__J..._..__.._ __ ._J....i~L---~!o-"r.....IL...;......__...__....._.L-.JL....oi.....Ji..--' 
OWG No 

B \ , II 
~ORl-J_E AFNOR " 



' .•. • t 
> 

... ·~ . 
-

-,_ 

_. 

-

-

-

.. 

-
-
' 

-
--

-

-

-

-

,_.,. ------
CD 

- exceptional field of voltage 

. ripple factor 

Rated insulation voltage 

variaJons 0 - 153 

2 %_ 

500 v 

v 

IJJ:ax. current on busbars under continucus operation 800 A 

8.1.3. 48 V DC power supply 

Rated operating voltage 

- normal field of voltage variations 

• ripple factor 

- exceptional field of voltage variati ·1ns 

ripple factor 

48 v 

50 - 53 v 

1 % 

- 0 - 60 v 

Rated insulation voltage 500 V 

Max. current on busbars under continuais operation sob A 

8.1.4. 30 V DC power supply 

Rated operating voltage 

- normal field of voltage variations 

ripple factor 

- exceptional field of voltage variati. ns 

. ripple factor 

Rated insulatio~ voltage 

Max. current on busbars under continua s 

operation 

· 8. 1.5. 220 V AC power supply 

Rated operating voltage 

- normal field of voltage varJations 

- exceptional field of voltage variaticns 

Distortion factor 

Rated. frequency 

Rated insulation voltage 

M.ax. current on busbars under continuous 

ope;r-ation 

Normal field of frequency variation 

Exceptional field of frequency variatio 

30 v 
30 - 32 v 

.1 i 

0 - 37 v 

2 % 

500 v 

200 A 

220 V single phase 

210Vto230V 

200 V to 242 V 

{, 5 % 

50 Hz 

500 v 

200 A 

49.5 Hz to '50.5 Hz 

47 Hz to 51 Hz 

. . 
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9 - VERIFICATION AND TESTS APPLICABLE TO EQUIE~:t-rr -
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I 
9. 1 - VERI_l"ICATION _l\ND TE~rS_)\PPLI_C_A_BLE TO_' N_E_W_L_Y_B_U_I_L_'.l'_E_Q_l_l_I_Plj_El:J'F ( TYPE 'rES'l'S) 

The verifications and tests object of the present ci1apter l~avt:· been carried 
out on the ":wwly built" s;.itchboards of each type. Corresponding type test 

certificates wil.l be verified as stat d in clause 9.2.1. 

1~11 el~ctr i::J.~ vulues which are consi ered as character is Lies Ot. the 

equipment operation (voltage, curr~~t .. ) are m~asur~~ hy cali!)rated 

measurement apparatuses and transfor·ni rs, having an accuracy class less 
or equal to l. ! ,. .. 
Equipment tested includes at least th~ee columns housing : 

- the busbars compartment correspondi!g to the cells, tested with two 
sectioris at least assembled by fishJng, 

- the fix elements of the tested cell!, and particularly the protection 
part, 

- a circuit-breaker of each type. 

The tests include : 

1 - test applied tu the whole switchb-ard 

2 - test applied to the components. I 

2 

rr:1e co1n1)onents are tested as specifieG in the relevant standards or 

specifications. Circuit-breakers of tte various type are in particular 

subject to testing. As a rule, these tests are applied to eleJTei.1ts 

..... 
L~ 

I 
that are already mounted in the switcr:board concerned. Tests ntay however 

I 
be a1:>plied to separate elerr.ents when the swi tc~board itself is considered 

I 
as having no inf] uence on their results. 

"Where Type Test Certi licatcs exist, they sha.ll. be> 

rr.ade available tq Es,,_~om f Jr cxam.inati n and c0nsi.deration shal I be 

given t') C'!l.,....'°"!pt these resuc ts in t-ieu of further Type Tcst-.Jng being 

· equit :..?d. 

9 .• 1 '!\:~st: elat.iny to the whole switchboa d 

:~I ~h~' ::,::~b::.::c:x::p:h::r c:~::~nll1 ;~::,:' n::. :~:;:~:::0:0~:::d ' 
which is carried out s<•parate.ly on i~ ulating elements fitt.cd in the 

switchboard. 

1 
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9.1. 1. 1. Test of eartl:quake withstand capability 

See document N° K.BA 00 2~ E 06 950 Rev. 1 

• 

<( 

9.1.l.2.Verification of degree of protection of personnal and pyotection of 
equipment against penetration of solid foreign bodies : 

The.se tests are carried out in conformity \vith IEC 529 standard. 

9.1.1.3. Verification of mechanical operation 

9.1.1.3.1. Tests on switchboard components 

These tests include : 

service and circuit-breakc~s 

2 

- ·control of ~he operations of putting in 
,.·ithdrawal. A control of 500 operations 
the s·.,itchboard circuit-:)rcakcrs, 

is carried out on one of ~:::. 

9.1.1.3 •. 0 • 

- control of the safety devices (interlocking) and checking of their 
mechanical withstand. 

Fuse-holders withstand test 

The fuse holders are submitted withoQt any damage to 100 fuses T.·1ith
drawals and 100 successive drawings in. 

9. ·1. i · ·l. S'.'"1ort-circuit vii th stand test 

Test$ are carried out in conformity with IEC 439 Standard. 

. . . . -r- • . . 
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961.1.5 - Verification of electrical continuity .12.~~_ween acc_essible metal 
earth frames and eartning circuits 

These tests are carried out in conformity with IEC 298 standard 

as per the following diagram 

Rx 

The sum of the internal resistance of the source (Rs), of the 

ammeter resistance (Ra) and of the withdrawable resistance-(Rh) 

is equal to 0.4 Ohm. 

The electro-motive force of source 11 S" (no-load voltage) is 1.6 V 

and the resistance Rh is adjusted so that current is equal to 4 A 

when terrninals X and T are short-circuited. When this condition 

is satisfied, terminal Y is connected to the switchboard earthing 

terminal, and terminal X is connected successively to all accessi-

2 

ble metai frames. Continuity between these frames and the earthin~.,~-

circuit is assumed to be satisfactory when the ammeter indicates 

a current at least equal to 2 A (resistance between frame and eart 

is less than 0.4 Ohm). 

The v6ltage source may be composed of 

- a transformer rheostat supplied with alternating current and 
adjusted to deliver a voltage of 1.6 v.off-load, 

- a cell of a cadmium-nickel battery, 

- a cell of a lead battery. In this last case, continuity is 
assumed to be satisfactory when current is equal to at least 
2.25 A. 

9.1.1.6 - Verifications of limits of te_!!P_erat_~1re rise 

These tests are carried out on comP.liance with IEC 439 standard 

for the switchboards and IEC _i57 standard for the circuit

breakers. 
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9.1.1.7 - Verification of dielectric qualities 

These tests are carried out in conformity with IEC 439 standard 

for the switchboards IEC 158, IEC 470 and IEC 157 standards for 

the con1ponents. 

9.1.1.8 - Verification of non-propagation of flame 

These tests are carried out on the insulating parts contributing 

to the constitution of the switchboard and are subject to the 

verifications specified in HN 60 E01 (EDF standard). 

9.1.2 - Tests of manually operated circuit-breakers 

These tests are carried out in compliance with IEC 157 standard. 

9.1.2.1 - Verification of circuit-breakers operation 
~ 

This verification is carried out as per item 8.2.6 of IEC 157 

standard. 

9. 1. 2. 2 - ~~~c_ui t-breakers mechani_cal_tw:i thstand test 

These tests are carried out in compliance with the recommen-

dations of item 8.2.6 of IEC 157 standard, and circuit-breakers 

are in conformity with chart VI of item 7.5. 

9.1.2.3 - yerificC!_t:j,_9_n_of~_he cj_~cuit-bre~ke_!'_~_ c~l_Qsing._1?2~er._~~-d 

interrupting capacity 

The tests are carried out in accordance with the specifications 

of item 8.2.4 of IEC 157 standard. 

9. I. - VERIFICATION ANO TEST APPLfLAl'E TO EQUIPMENTS "IDENTICAL TO NEWLY BUIIJr 

EQUTPMEN'l'" ROU'l'INE TESTS ) 

9, 2 · ·1- Ver ii icat.J.On and •.~E::s. s in worv.-s 
The type test report w_i 11 Lie verified bQfore. starting of the 
acccptar1cc tests a1,d ~crtj.ficate referc~ce will be noted on tl1e 
acc(.ptanct~ .est. rt;p,ri· t_. 
RouL i ne 1 c}St . .-: --Di •lc:ctric t.L~St 

·C .. ·--~,·~-;: (">.'.l operatiOil by ·' andom test 
Lnc.__r--. l'.J ~)f earth cont-:r111L-cy 

Ti1c ai...:ccpcance c·ti_tcria of the auxilia1 .. y devi..:;cs wilJ be gjvcn on 
lh1:.; suLcontractor cunformi.ty "'"rr i fjc:a"'"-~.::s delivered witll ti1e 
cl1e-.;l;::cd panels i.n tlic ._;o~forrnity file. 'l'he rouLinc test cert.. if icates 
·w i 1- ;. be .inc '·.Udl';'d. i.r. the • A. ackaac. ~ -

cJd.title and text a,-. 9. 2 
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9.2.2 - Vcrif ication and tests of switchboards on site 

-
'rhese tests are 

'.• ca_rried out at tel'" asscntbly and ad] ustrnen t of_ all th" cubicle 

'· which form the switchboard. 

9.2.:!.1 - Mechanical tests 

- These tests comprise verif icat+on of the positioning 1 the v;ithdrawal 

- and the handling systems of the circuit breakers, and of their safety 
. 

·(locking dev·ices). ' 
9. 2. 2. 2 - Dielectric tests of main circuits 

N· These tests are carried out in conformity with Standard IEC 439 on 2 
all the cubicles which make up the switchboard. 

. 9.2 .. 2.3 •. Dielectric teSts of control and auxiliar~ circuits 
-
- These tests are carried out in conformity with Standard IEC 439 

-· article 8.2.2.4.2 on all the cubicles which make up the switchboard. 

-

·-

.-
. 9.2.2.4, Verification of electrical continuit~ between accessible metal ·frames 

and earthing circuits. . ·~ 
Tests are carried out on all the switchboards and cover the speci- l ---

fications of paragraph 9. 1. ls 

9.2.2.5. Tests of operation of protection instruments 

These tests are limited to verification that the protection instru-

men ts operate correctly within the limits specified in corresponding 

specifications. 
['i 

9.2.3. VERIFICA'l'IONS AND TESTS OF CIRCUIT BREAKERS ON SITE 

Operational tests and dielectric tests are carried oUt in conformity 

with standard IEC 157. 1. 

- operational test : article 8.2.6. of the standard 
1 - - dielectric test article 8.2.3. of the standard : 

9.2.4. TESTS ON SELECTED SA.MP LES 

These tests comprise all or part of the tests of first manufacture. 

equipment. . .. 
' 

. -
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10. DESCRIP'rION OF EQUIPMENTS FOR 220 V AC SWITCHBOARDS 

10. 1. GENERAL 

The cubicles type N. 486 are made of· sheet steel plates s.upporting 

the incoming load break switches, the circuit breakers. for the 

outgoing protection ar.d the rectifying transformers. 

The measuring instruments as well as the protection relays are instal

led .on the front part of these cubicles. 

The cubicles can be placed back to wall, the cable connection being 

realized from the front. 

10.2. DEFINITION OF EQUIPMENT 

The definition of the different types of equipment takes into accOunt 

the following data : 

- maximum and minimum values of the short circuit currents on d{fferent 

parts of the plant 

- through currents of each equipment 

operation safety of the equipments; in particular, for the (KIT) 

computers, the speed of trippirig on short circuit must avoid loss 

of voltage for more than 10 ms. 

The types of equipments so defined are as follows 

Inverter· incoming (equipment type J 0) 

JT 200 double pole load break switch •ithout release 

- Outgoing 220 V A.C. (equipment type K1 to K7) 

ELFA G 2 double pole circuit breaker equipped with its own direct 

thermal-magnetic release. The instantaneous tripping thresholds are 

given· in the paragraph 10. 2. 1. : "equipment characteristics 11
• 

'l'he operating curves Gf the thermal element are given in the leaflets 

10.4.1. to 10.' .·:. 
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- Outgoing 48 V or 30 V D.C. (equipment type J1 or J4) 

DT 200 double pole circuit breaker. equipped with its own direct 

thermal-magnetic releases. The instantaneous tripping thresholds 

are given in the leaflet 10.2.1. : 
11 Equipment characteristics". 

'l'he operating curves of the thermal element are given in the leaflets 

10.4.9. to 10.4.10. 

NOTE - The magnetic releases of the DT 200 C.B 1 s are not adjustable 

- All the circuit breakers are double pole and hand operated 

- The thermal-magnetic releases of the ELFA circuit breakers are 

not adjustable 

CONTRAC10.R ALSTHOM ATLANTIQt:!E 
t--t-----+----+-------------~~--1 .VE'.~ BER C GEE Al ST H 0 M 

c ~~F·~~~ROR .1 I I I . j~ 'j T~~-,-~, ~~~TJ 
OR. by DATE MODIFICATIONS :;.~\·G N.. ~-'--1 .. J I I I -

·F-'.:..t...~~"'--J~-.,.....!...-.-~..----.~:...--.;; .... -..~ ... ~ ........ --.............. ~~~~'T"~,--
• 

OWG N,.. KBA 2 1 5 G A A L T D 0 0 0 
27/80 

B 

.2 

1 

0 

a: 



[I[ 
' ' , 

"' "' ~ .G: t-1-
~ 

Cl 0 ' N ' ::;: 0 ,, ~ ~ "' Cl ,, "' '.:!> ·~ • t>J 
z z 1-3-< MAGNETIC RELEASE , RATED APPLIED 'THERMAL TRIPPING MINIMUM 

0 ~ 9' (D 
TYPE 

> ;n TYPE OF USING LIMITS ON fTl 
.... (D "" "" CURRENT SETTING CURHENT SETTING SECTION OF 

0 ;i: 
m, - APPARATUS 

OF 
VOLTAGE i\ A OPERATING ZONE 

0 w A'!' 60° C * c iJj . "' EQUIP- CURRENT CABLES TO BE 
0 AT 60° C ,__, 

> IL- v lJ CD lli . ;:: g: 'MENrr 
~m!-·i e~t 

mini maxi 
A CONNECTED 0 {]) 

~ ~mbient temperaturey A A 3:: 
0 °' temoerat .. rel 
- 7' .... fTl ~ ~ "' INCOMER 220 V AC n (...\ z . > ~ ..... 

N .... 
Ul p JT 200 JO 250 100 WITHOUT WITHOUT 1(2 x 352) -t 0 

z " l ~ "' 
{]) ,.,, 
~ () {]) FEEDER .:20 V AC 

"' "' I en 
{]) 

"' < ELFA G2 - 3A KI 220 ·2.5 2.5 27 21 33 1(2 x 2.52) )> 
" ,.,, 

:::0 " ELFA G2 - 6A K2 220 5 5 54 42 6& 1 ( 2 x 2. 52) ~ n n )> 
--- 0 s:c s: ~ () ~ 0 "z ELFA G2 -lOA k3 220 8 8 90 70 110 1(2 x -6 2 ) ~ ~; m-< 

Cl ~ 
;:: ,, 

-t tD ,. tD ,. 

0 z mn mn 
1(2 x 6 2 ) fTl :> ::no ,, .... ELFA G2 -15A K4 220 12 12 75 60 90 0 ,, ,, :::0 0 ELFA G2 -20A KS 220 16 16 100 80 120 1 ( 2 x 162 ) ,_, 

~ 
(j) - ELFA G2 -25A K6 220 20 20 125 100 150 1 ( 2 x 162) -t ,..__. - () 

"' ELFA G2 -32A K7 220 25 25 106 80 128 1(2 x 162 ) l> ~ - IJ> > . 
" - r 

l> ' 
o en 30 v and 48 v RECTIFIER OUTLET 

. i " G) ~ 
)> I ,_::.._ ~ 0 OT 200 A It J1 125 12.5 12. 5 165 130 200 1(2 x 162) ,.. . . > ,. s: 

f--- r.> 
1(2 x 702) I 

"" 
en -< DT 200 R tj J4 125 42 42 565 450 680 

~ " 
-< r 

z I:" 0 I > 
0 " -

0 z 
" (D s: :::! ~ * These values are given at setting current .:':. 22 % m "1 " - 0 
~ . °' c:; . .t ~ I z 0 ~ - m 
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C; 
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-
10.2.2 

. , -

-

-

; 

- The incOming and outgoing equipments are placed on a plate in •- 486 

- cubicle which has 85 coefficients ( K). A number of coefficients is ' 
' -

given to each supporting plate and it is consequently possible to 
-

N-
define the maximum possibilities of equipment in .a cubicle. 

2 
' -

- Supporting plates have been designed to realize special assemblies. 
-

Please ref er to detail hereunder. 
. 

-
-

- K 
Installation 

-
Equipment Switchgear 

number 
on plate 

-

-

Inverter incomers JT 200 (JO) 17 0 0 0 
I --
1---

AC feeder ELFA (K1 to K7) 14 0 0 0 0 

DC feeder D'r 200 (J1 or J4) 17 • • • 
JT 200 (JO) 

17 r., 0 
'. 

0 AC incomer + feeder + ELFA (KI to K7) 
. 

DC feeder + DT 200 (J1 or J4) 

Sf rectifier 500 VA 
rectifier 

23 • + 

Rectifier 500 VA rectifier 14 'Sf. 

Rectifier 1000 VA 
27 

~ 1 ... 
Relaying compartment 13 I I 

. -
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distance 
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50 mm 
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10. 3. GENERAL CHARACTERISTICS 

10.3.1 ELECTRICAL CHARACTERISTICS 

10. 3. 1.1 Rated 

- rated service voltage : 220 V single phase A .. C 

- maximur.i exceptional voltage : 242 V single phase A.C 

- insulation rated voltage : 500 V for main circuits 

- rated current in continuous duty 

main busbar 400 A 

tee-off busbar . . . . . . . . . . . . . . . . . 200 A 

- short. time permissible current : 2000 A/1 second 

10.3.1.2. Compliance with standards 

a) Cubicles 

IEC 439 : L.V. metalclad unit 

NFC 12.100 : Decree dated 14.11.62 concerning the workers' 

protection 

IEC 157-1 : general use circuit breaker 

IEC 51 : measuring instruments 

According to standard IEC 529 : IP 317 

10.3.2. Weight and dimensions characteristics 

Please refer to leaflets 10.2.3. - 10.3. 

10.3.2.1. Main dimensions 

ZUN 

GAY 
DATE 

Height : 23.00 
Width : 900 
Depth : 600 

Modified § 10.3.2.1 
Modified§ 10.3.1.1 

M.O 0 IF I CATIONS 
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DWG No 

a) for inverter incomers 

b) for feeder with ELFA 

c) for feeder with D'l' 200 

d) for DT + rectifier 500 VA 

H = 520 

w = 500 

D = 260 

e) for ELFA + rectifier 500 VA 

H = 315 

w = 500 

D = 250 

f) for rectifier 1000 VA 

H = 620_ 

w = 500 

D = 300 

g) for relaying 

H = 300 

w = 500 

D = 120 

Height : 400 
Width : 500 
Depth : 260 

H = 315 W = 500 D = 180 

H = 400 W = 500 D = 260 

- of the columns entirely equipped : 350 kg about 

- of the supporting plates : from 15 to 20 kg about 

10.3.3. Transport characteristics 

The weights and dimensions of the cases will be given in detail 

for each particular order. 

. ...- . . 
2 5 G 
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Indeed, these elements ma'inly depend upon the importance of the 

switchboards, and on the handling, means provided for unloading~ 

and on the diffiensions of the doors allowing access to the instal

lation places. 

10. 4. OPERATING CURVES OF T'HE RELEASES 

10. 4. 1. Table for the checking of the :thermal release 

10.4 .2. Operating curve - Equipment K1 

10.4.3. " " " K2 

10.4.4. " " " K3 

10.4. 5. " " " K4 

10.4.6. " " " KS 

10.4.7. " " " K6 

10.4.8. " " " K7 

10.4.9. " " " J1 

10.4.10. " " " J4 

.o 5 THERMAL OPERATING CURVES OF THE RELEASES 

. 
0 5. -,. DT 200 RH - Range 10 - 15 A 

·,a. s 2. " - . " 15 - 25 A 

2 

,_ 
i0.5.3. " " 25 35 A 

1...-·. 
- - . 

10.5 .4. " - " 35 - so A 

10 5.5. " - " 50 - 70 A 

10.S.6. " - " 90 - 125 A 

10.5.7. " - " i 20 - 160 A 

10.5.8. DT 630 RH - " 80 - 125 A 

10. 5. 9. " - " 175 - 250 A 

10.5.10. " - " 280 - 400 A 

10.5.11. " - " 360 - 500 A 

1 

. 
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TABLE FOR THE CHECKING_; 
" OF THE THERMAL RELEASE ,· • ,. . 

. - I 

' ' 
(EN FONCTION DE- LA TEMPERATURE AMBIANTE) 

( eccording TO AMBiiNT TEMPEAAT~RE:J ' . . 
' Rectifying Type and Applied coj!fficient 

... --;;-:- . .. 
maz:king of current of -

' -
ACCORDING TO THE .llMB~ENT _., 't;<t'~ 

' TEMPERATURE • '• circuit the circuit ., 

. 
'breaker breaker at 20° 30° 40° 50.0 ' 60° · cno r 

' .. 
ELFA G2 Kl 2,5 o, 73 0,78 {), 83 0,89 1 

' 
ELFA cz K2 5 o, 73 0,78 0,83 0,89 l 

ELFA G2 K3 8 . 0, 73 0,76 0,8 0,88 • l 
- .. . ' . 

ELFA GZ K4 12 o, 71 0,75 '0,8 0,88 . l 

ELFA GZ. K5 
~ 

16 ' . 0,73 0,76 'O' 8 '0,88 . l 

ELFA GZ K6 20 0 71 
'' ' -._ o,, 75 '0,8 0,88_ l 

. 
ELFA G2 K7 25 0,7 0,74 0,78 0,86 1 

DT200 n 12,5 o, 73 0,78 0,83 0,89 1 
• 
DT200 . J4 42 0, 74 0,78 0,84 O, 91. 1 , . '· 

.-

' . 

• 
' ' 

HOW TO USE AND READ THIS TABLE 

For example checking of C.B type ELFA G2 ~ 

. 

: 

' -
' 

.- .. 
-... :., 

The ambient temperature is e.g 20° C 

Test current taken et say 50 Amps ;"i·1-~ 
'f. ;-:.-·.• 

Multiply 50 Amps by the rectifying coefJficient 0.73 

· 50 X 0. 73 = 3 6. 5 A · 
corresponding to 

shows that the 

< 

:.f."'" 
''-· 

Then teke the chart (time/current-curves) 

K3 -( SEE _10.4.4. •) for 36.5 A.mps the chart 
.:;..,.__ ... .:.._.-.-. 

;: thermal relrlese should operate_ between 1. end~5;2 sacohds- ;~°ii)_, 
~--· -~~-_:__-'-_._;,··:.c:L..L ..:.....--=:-~--~..!-...:I~~~~--·---~~--~-.,..··_-""f'-~ : ~ ·\; 
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HLFA G2 OPERJITING 'lONE OF- THE THERMAL ..: ' 
' ' 

'MAGNETIC RELEASES ll'J' 60 °C . ' ~ . 
>.(Rhl'l.t.G 2,511) 

' 
I ·~ 
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. REV DR. by DATE • MODIFICATIONS DWG No 
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11. DESCRIPTION OF EQUIPMENTS FOR 30 V DC, 48 V DC, 125 V DC and 230 V DC 
SWITCHBOARDS 

11 • 1 . GENERAL 

The cubicles type N. 686 are made of withdrawable units containing 

the .following circuit breakers : 

- battery incoming 

- rectifier incoming 

- battery discharge 

The cubi~{pe N.486 are made of sheet steel plates supporting 

the circuit breakers for the outgoing protection. 

The protection rel.ays and measuring instruments are installed on the 

front parts of these two types of c.ubicl.es. 

These cubicles can be placed back to wall, the cable connection being 

realized from the front part. 

11. 2. • DEFINITION OF EQUIPMENT 

The definitiop of the different types of eq.uipments takes into account 

the following data : 

- maximum and mini.mum values of the short circuit currents on 

different parts of the plant 

- through currents on a level with each equipment 

- Selectivity of the tripping, on one hand, between. outgoi'1llg and 

incoming, on the other hand, between battery incoming and 

·rectifier incoming 

The four types of equipment·s so defined are as follows : 

- ~attery .. incoming (equipment type 'l') 

- circuit breaker type CNP 1000 or DT 630 associated with a double 

pole magnetic relay type DN 2 (time. delay adjusted to 100 ms) 

supplied by-two shunts (one per polarity) 
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The operation of the protection takes place at about 4 times the 

rating of the corresponding shunt. 

Rectifier incoming (equipment type T} 

- circuit breaker type CNP 1oroor DT 630 associated with a double 

pole magnetic relay type DN 1 (pulse delay adju9ted to 25 ms) 

supplied by 2 shunts (one per polarity) 

NOTE 2 
The Circuit breakers OT 630 used for the battery incoming and rectifier 

incoming are equi1)ped with an indoor thermal release ensuring the 

protection of the DT 630 against overloading. 

The thermal release is adjustable. "rhe. rated values given in the table 

of leaflet 11.2.1.1. correspond to the maximum setting. 

The setting ranges are : 80 to 125 A 

- 175 to 250 A 

- 280 to 400 A 

Operating time of the circuit breakers on short circuit : 

Minimum pulse delay · Maximum short 
of magnetic relay DN cuit duration 

CPN 1000 with DN2 (battery 100 ms 165 ms 

incoming) 
CPN 1000 with DN1 (rectifier 25 ms 90 ms 

..:.ncoming) 

- DT 630 with DN2 (battery 100 ms 160 ms 
incoming) 

- D'I' 630 with DN1 (rtoctifier 25 ms 90 ms 
incoming) 

- Battery discharge (equipment type U) 

cir-

Circuit breaker type DT .630 (or DT ~00) equipped with its own direct 

thermal-magnetic releases. The instantaneous tripping thresholds are 
given in the table 11 Equiptnent characteristics". 

- Outgoing (equipment type J) 

Double pole DT 200 circuit breaker equipped with its own thermal-

magnetic releases. 

'!'he _intantaneous tripping thresholds are given in the table 

"Equipmerit characteristics" (leaflets 11. 2. 1. 1. and 11. 2. 1. 2.) 

The standard curves of the thermal elements are given by the 

leaflet 11. 5. 1. 
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NOTE 

All the circuit breakers are hand operated and : 

- double pole for all CNP 1000 

- double pole for all DT 630 and 200 up to 125 V DC • 

- double pole (tetrapole with two poles in series) for all DT 630 

and DT 200, for 230 V DC. 

The rating of these thermul releases i..s defined according to the 

rating of the shunt supplying the release type DN associated to 

the circuit breaker (please refer to leaflet 11.2.1.1.). 
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• T1.2.1_ EQUIPMENT CHARACTERISTIC$ 
- 11.2.1.1 BATTERY INCOMER AND RECTIFIER - -· •• Power drawn 

30 watts 60_0 watts 
- by release at 

48 v DC 

- Total resistance 
0 0 0 0 0 0 0 

' - per pole at 20 'C "' "' 0 0 U') "' "' I ! 

( 10-~) "" N "" - N 0 "' t - - - - - - -- 0 0 N N - - 0 
, I 

- 0 0 0 0 0 
x 0 0 0 U') 0 U') 0 0 
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U') N 0 N 0 N 0 0 0 

r- "' 
N- "" "' "' N 

on N "' - - N 2 
- operatin< 

0 0 
zone z 0 0 0 U') 0 0 0 0 

- H r- N r- - "' r- " 
0 "" :;: N " "' "' "" 
Cl) U') 

- - N 
U') --

- l'J z Setting 0 0 
H 0 0 0 - "' N current - r- U') 0 0 0 0 

U') 

N N 

"' z "" N "' U') r- r- "' - H 0 (A) N N M U') Cl) 0 "' ~ 

0:: 
E--< 0:: - -

0 "' "' u Ie;i.starce "' U') r- r- N "' "' I 
H - "' N 0 - "' "' r- I 
E--< z at 20 'C N N - "' r- U') "" I 

~ "' 0 (10-h) - - N N - - I 1 z 0 0 - 0 0 0 
\) "' --
~ "' ,. :lithstand < in ::z 

IJ) 

- E--< "' U') U') N U') U') U') U') U') U') I 

' 0 - 0 - -- -- o- U') - 0 - I 
; 

- (KA.s.) "" - "" "" U') - - - - N , 
0 0 0 0 0 0 0 i ..... "' E--< ~ 

~ - z 6 
::> Appliec. < < < < < < < "' 0 :r: current ' I --Ul 0 0 0 0 0 0 0 I ' 

- 0 0 "' 0 U') "' U') 
I ' "' H 

I -at 60 oc "' "' - - - N 

' ' E--< 0 - l --
Thermal < < < < "' IJ) 

E--< D . < < < I ' - U') 
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c: "' Cl) - N N " ' I 

" "' 
I E--< IJ) 
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l'J Current "' 
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1 "' 
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~~ H H 0 U') 0 0 0 I 0 x "' ' ' :;: :;: Cl) N U') U') 0 :> Di~ E-1 4l H - N N "' ' I 
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_.., <JJ 

M "" 
125 v. .--< u 1 .... \V) N -"' •retrapola:r: circuit-breaker:230 \ 
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' i -" J: .... )> ~ 0 OT 630 !'1tt U4 ' 220 2so· A 220 A 1soo A 1200 A 1800 A 0,470 g; 
AL.

1
.; )>~ 0 
,,_ _ _,,,... l> DT 630 r(t-J US 440 SOO A 440 A 3000 A 2400 A 3600 A 0,31S :;; 

I en --< 
t-~-iLi. _,. r1-~~~~~~-t--~~~-1 

J: )> 6 t'i 0 _oz 
~ ~ --<~~~~~~~.L.~~~.....1.~~~~~l.....~~~~..L~~~~---'--~~~~-1-..~--,~~-L~~~~..l....~~~-l.~~~~'--~~~.J....~~~-t 
~· +-3 (X) ~ 0 
';; · "' • c; INSUIJ\TION VOLTAGE : SOO V z tJi--. m 

~ ~ ~ ALL EQUIPMENTS ARE DOUBLE POLE 
c 0 \ 

"'1 ~ BREAKIN~ <::_A_"ACITY 10 KA 

P1Q1 _. \r I\) 
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- 11.2.2 EQUIPMENT GRID 
_, 

-. -
1. EQUIPMENTS 

- - battery incoming and rectifier incoming by CNP 1000 and OT 630 
-

- battery discharge, by OT 630 and OT 200 -

. 
are of the withdrawable type and installed in a colunL~ type N.686 

N- 2 with 12 modules. -

-
2. The "outgoing" equipments by OT 200 are placed on supporting plates 

-
in columr1s N.486 with 15 modules. 

- -
-

Each suEportin2 plate can receive three OT 200. u <12s v DC 
-- or two OT 200 u = 230 v DC 

-

- . 

~I 
CIRCUIT Number of Assembly in cubicles 

EQUIPMENT 
modules . BREAKER 

N 686 N 486 . 
Battery or rectifier ~'1 

CNP 1000 3 • - I...._ 
- incoming T2 -. - I ..----

Bat-tery or rectifier T3 
to • -incoming 
T7 OT 630 2 --
Ul 'OT 630. 

Battery discharge to 2 • --us OT 200 -
J1 

Outgoing U~125 V DC to OT 200 
0 0 ••• 3 

JS 

J1 -- • • Outgoing u = 230 V DC to 3 -D'l' 200 --
JS 

Note : Taking into account the operatinf conditions, the equipments type 11T11 have -- to be placed in the lower part o the column. 

• Standard assembly 

1. .... 0 Special assembly . 
:::::: Impossible assembly 

> 

' 
T CONTRACTOR ALSTHOM ATLANT)Q~E 

~ 
V_f .._.,BER 

CGEE ALSTHOM 
C0~1r<AC10R r 

I 
I ' ' 

iio'B'6•IJ "AE~SER 

I REvl DR. by DATE MODfFICATIONS DWG N .,- I r I ' I I I · 
• . . -r . 

• KBA A A OWG N..,. 1 2 1 5 G 1 0 0 0 . 1 - - L T D 61/80 ; 
. ;;: -
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DIMENSIONS OF THE CUBICLES 

' . 

© volt~'' olcJacJ-;on. 
,_lo.mp 1<6V.>·'·. · 

8-

" ·- b 

8 - . 

, 
0 

T~ 
0 

" 0 
o· er . · ... :. 

I 04'. 

No86_· 

·."!< 

{'onfrok · i.ro.~mml · 
;,.~ulAtio" '"°"~ro~ 

•,. -.,; 
. \ .. 

900 -1·· . ' ... 

0 0 

' . 

0 0 

-.. ,. 
-~-41 : . 

. · 

··· ~--~~--~:~-·~~4r* 
·r· 

~ <: 
·~--

'"' .~·· "& 
~ ~· 
:t ~ 

-~-· -··i.. 
\) . ~ .-. 

' .. "' "' ' ., ~ t~ . .. 
..s: ;i . () 

:b -<:). ~ . 
_;! ~ ~ 

'(l "' 

~ ~~~ .. .,, 
...... '- ,. .. _ -f .s- ~ ~ ~-· " .. · •.. 

-" "" ~ 11. 21 ·-· "' "~ -5 E :i ~ . ....... ~ 'll .;; -;;:, . - .. '3 .._ i;•· ~~" .. ,,, 
!f: ~"' " ¥, :::; 

"f.. 5. ... !o ~~ 
~ (::..,.. .. .. "' I:) • 

'> .., ''!'.'lt'<> 
0 ..? '(l ~ ... " 

.~ .... ~ ..'.: ~"' 
<: ~ ~~ ·~ .;.; ol • - • !;) . .. "";i 

~ ~ .. ·~ ~~ .... <: 
~ <: ~. ~ 
~3 .... ~ ~ i 

.l! ' ~ 'I) 
, . .. f _., .... ~ :i .· ~ 

~~ s 'II ·~ ' <. • ' '\' 
_ _._ ~ ~ :f5 ··;i ..s: ... . " "" . ·:.s: d ~ Ii 

Ii~ 
" ' ... 

"'= 

... , . ~ .. 
•· '.·,.~. 

,. 
' 

~·-· . " .. ; . '-.. 

• 

! 
' 
t--+---f----1-'-------_.:._ ____ __JCONT~ACTOR 

MEMBER 

DATE MODIFICATIONS 

• OWG N ... KBA 1 2 

B • 

5 G 

A 
\-'.EV.SER 

OWG No 

0 o ·o 

< • 

ALSTHOM ATLANTIOl:J'E 

CGEE ALSTHOM 

A A -

, 

I I 

"J0AV£ AFNQA ;."! 

-:1 
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~. 11.2 . .S ·' L~Y-OUT ON "HALFEN''SECTIONS 

. ' 

! 

• 

2. 0 

'. 

• • 

l 

• 

DATE 

. '".-< 

' . 
t ~ J • 

2 '"Helfen" sections 40/22 

No86' N486' 

I ~· 

• - . 
900 

-Fixing -holes 17, 5 X 32 
CROSS SECTION A-

COUPE A 

(N6'88) 
, . .\ 

.. 
Removable 

front eober 

oOO 

• 

' r1 
' 

. I 

_-iB. 

I 

' 

. \ 

50 so 

N48o 

900 

CROSS.SECTION B .• 
COUPE B - . . - ~ 

.(N 4BG) . )1 

-~ 
Removable 

'front eober 

Refer to de.tail A 

00 

. '~ . 
.· 

•' 
' 

~ 
) 
i! .,, 
~ 
" ll. . " 

• 

__ ,R~TAIL,1 ~ r. 
. ,t~~--c:/i~~~~o~r.;'.'.7i~£ NAL-t':iN"4 o/jz £1' souL o# 

" T'Erll C.ROClll!T' lffO. L!J' .10 

. 
• 

• 

MODIFICATIONS 

CO.NTRACTOR 
MEMBER 

N AC, 
\H',6ER 

DWG N .. I !' I 
ALSTHOM ATLANTIO .. l'.IE 

CGEE ALSTHOM 

•· -Y,.; 

2 

·,,.._ 

: ~· .. 
-....... -

~ _,.: 

.~:~·--'.-· 
~ri' · 

.· 

·~ .,,, .. 
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11. 3 GENERAL CHARACTERISTICS 

11.3.1. ELECTRICAL CHARACTERISTICS 

11. 3. 1. 1. Rated character"istics 

- rated service voltage : 125 V DC (230 V DC for LAA and LAC) 

- maximum service voltage : 135 V DC ( 250 V DC for LAA and L.l\C) 

- exceptional voltage on busbars and incomings : 153 V DC (283 V for LAA 

- insulation rated voltage : 500 V for main circuits and LAC) 

- maximum current in continuous duty : 800 A in the main busbar 2 
- assumed short circuit ·current : 10 000 l\ maximum 

Compliance with standards 

a) column 

IEC 439 : M. v. metalclad unit 

NFC 12 100 :·decree dated 14.11.62 concernin~ the workers' protection 

b) ~~~~~!22!:<:'.~ 
lEC 157-1 : main use circuit breaker 

IEC 51 : measuring instruments ,_ 
. l ---

According to standard IEC 529 : IP 317 

11. 3. 2. WEIGHT AND OVERALL DIMENSIONS CHARl\CTERISTICS 

Refer to sketches of leaflets 10.2.3. - 10.3. 

11. 3. 2. 1. ·Main dimensions 

- height : 2 300 

- width : 900 

- depth : 600 

11.3.2.2. Dimensions of the equipments 

'18/8/8 J GAY 

. Aev! DR. by 0 ATE 

For 'I' types .. 

- with CNP 1000 : H = 360 

. 

tv = 500 

0 = 420 

Modified; 11.3.1.' 
MODIFICATIONS . . 

DWG Nci K'BA 1 2 5 G 

B 
• 

CONTRACTOR 
MEMBER 

CON1KAC1uA 
,\~EV.BER 

OVVG N ... 
~ ~ 

1 0 0 0 ,, 
• 

1 

ALSTHOM ATLANT,IOl:IE 

CGEE ALSTHOM 

..,... . . 
A A L 

. . . . 
D 64/80 ;; 

....; Q. 

1 
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N-
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-
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-

-

-

-

-
-

-

-
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- with DT 630 : H = 320 

w = 460 

D = 670 

For u types 

. - with DT 630 H = J20 

or DT 200 w = 460 

D = 670 

For J type 

- plates with 3 DT 200 H = 400 

w = 500 

D = 260 -

11.3.2.3. Approximate weights 

- of the columns (entirely equipped) 

N.686 with incoming by CNP = 470 kg 

N.686 with incoming by DT = 380 kg 

. N.486 y;ith 15 outgoing = 280 kg 

- of·the equipments -
1'ype T with CNP 1000 = 40 kg . 
Type T with DT 630 = 25 kg 

Type u with DT 630 or D1' 200 = 20 kg or 15 kg 

Type J (plate with 3 DT 200) = 15 kg 

11. 3. 3. TRANSPORT CHARAC1'EJUSTICS 

The weights and.overall dimensions of the cases will be given in detail 

for each particular order. 

Indeed, these values depend upon the importance of the switchboards, the 

handling means provided for unloading and the dimensions of the doors 

providing access to the installation places. 

' 

CONTRACTOR 
MEMBER 

·!DR.by DATE MODIFlCATIONS 

;uN1 !"1A\...1uA 
!\/•EV.BEA 
O\.VG Nti· 

ALSTHOM ATLANTJQrJE 

CGEE ALSTHOM 

. . . ..,.. . . . . 
1 0 0 1 • K'BA 2 A A OWG No 5 G L T D . 

\ r B • 

2 

·-l 

1 



-. 
' 

CD I <( -
,. 
: : , 

-- .. 
11. 4. EQU_IPMENT PHOTOS 

11.4.1. T1 and T2 
. 

Type - Front view 

11.4.2. Type T1 and T2 - Rear view 
·- 11. 4. 3. Type '1'3 to T7 

.. 

11. 4. 4. Type 01 - 02 - U3 . .. 
11.4.5. Type 04 - us 

. 11.4.6. Type J1 to JS 

N· 2 
-

. 

.. 
-

. 

-

. 

~ 

- J -,,. 
. l 

l ... 
. 

CONTRACTOR ALSTHOM ATLANT,IOOE 
'-'-!"BER 

CGEE ALSTHOM 
CUN 1nAC ;v,..., 'J' ' T T T ' -~l~ 'l'EVSEP. o,_~J Aj4. 0 8 6 REV] OR. by DATE MODIFICATIONS O\t\'G N ''· · I ..'..:.... 4 I 1 I I I I . . ·r .. . 

• DWG N • K·e A 1 2 1 5 G 1 0 0 1 A A - - L . 1' D 
66/80 0 .. 

B 
\ . 

A· .. _rp:i:vE ~+-.o .. 
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11.1..1 
EQUIPMENTS TYPE T1 AND T2 

CNP AIR BREAK CiRCUIT BREAKERS 

FRONT VIEW 

.\ 

CONTRACTOR 
t--r---r---t------------1 MEMBER 

N C R 
V.E\<BER 

DWG N,. KBA1 2 1 5 G 1 0 0 1 

B • 

~ .-. 

l 
l 

. --·"' -• ' 

ALSTHOM ATLANTIOl:JE 

CGEE ALSTHOM 

A A - - L 'r D 
67/80 

2 

1 

I 

. 0 
a. 
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11 4 2 

co 

EQUIPMENT 

CNP AIR BREAK 

TYPE T1 AND T2 

EAKERS CIRCUIT BR -

REAR VIEW 

,1 
< 

ATLAN,TIO~E 
l-'~·~~r-~-r-:::::::::::::::::::::::::::::~~~~~~~~=-~ ALSTHOM THOM _ 

""'"""" "'"" ' . ' ' . l~ . N'E.,,SER ----- - '---, T 6 Sl_j --==-----1~;,:N ~A(T<, Sot-;=: I ~ 1 ' 0 8 jA 1

4
- ,o. I 8 ' I 

t
]=--1--i-==--==--------=r·VEVBER · 4 -'--'-_,.: D 6_ 8/80 ~ 1----+--t-= D>\G N - A A 

- L T ~ 
MODIFIC_ATIONS 0 0 0 

DR. by DATE 
REV A 1 

KB-DWG No 5 2 G 

B • 

1 
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11.4.3 

EQUIPMENT TYPE T3 TO T7 

MOULDED CASE CIRCUIT BREAKER 

AL ST H O·M A TLANYIO!'.JE 

CGEE ALSTHOM 

OR. bv DATE MODIFICATIONS ~.~~~~~A iJ~-~ 1:0: ~A 14 0 8, 6,-;c 
f'-''4-~~1......-,-.J-,~-r'-~.;..:.;,;;..:.:p;;;;.,.---ir--..-Ji..,.i~:..:.:.;,....1..,-...:.;;;:;;;;=:=F~~~-.:;=:::::,;::==:!~:;::::::;;b::;:;:;.~o.,..1 

OWG No K"BA 2 5 G 0 0 0 A A L T D 

B '- -·... ~' .. '-' 

/ 

2 

1 



,,_ 4.4 
EQUIPMENT TYPE ULU2.UJ 

MOULDED CASE CIRCUIT BREAKER 

.. .... ..."- :-

I 
" 

• 

• 

.. 
I 

it 
I 

I 11 

CCNTRACTOfl: 
t---t----f----+---------------1 ME li<S ER 

ALSTHOM ATLANTIOOE 

CGEE ALSTHOM 

RfV DA. by DATE MODIFICATIONS ;·,:.~B~? ; I~-::, ·:.9: BJA 

1 

4r0 ,s 6 s ]~ 
t""'"'~~'--,-'-...-"T"'-,--.::.,....;..;..:p;.;o--.,-.,...i.~p.;;..,...........:;;;=:;r==~-~-

OWG Nn K.BA 2 

B • 

0 0 0 A A L T D 
70/80 ; __ _.o: 

2 

1 



1f.4.5 

E(i)UIPMENT TYPE U4 US 

MOULDED CASE CIRCUIT BREAKER 

ccr-.T~ACTO~ 
t---t-~~~t-~~t--~~~~~~~~~~~~--1 VE~BER 

AL 5 T HQf.1 AT LAN T,IOIJE 

CGEE ALSTHOlvi 

•,•.EVBER i-· - ·1,0' 8.A 4 0 8 6 5 ·1~ 
OR. bv DATE MOOIFICA'EIONS ~ \G N l 

t"""-~~~"-~r-....... .---.~-r~ ....... ...., .................. ~~~-· .. --~ .. ~· ......... -;w;;;;;-.===---'-~~J,--.::;;o:::=::;:=~;:::::;;:::="*'==c_~ 

KBA 2 5 G' 1 O 0 0 1 A A - L T D 71/80 

B A. ···.·· -.· .. 
• 

2 

1 

; 

• 
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EQUIPMENT J1 TO JB 

:, H.4.6 FIXED. SUPPORT WITH 3 EQUIPMENTS 

MOULDED CASE CIRCUiT BREAKERS 
~~~~----~· . -·- --~~- ----~~----~~~~~~-~1 

CONTRACTOR ALSTHOM ATLAl\ITIOl:JE 
t-+---t--+------'---------l fl[ MB ER CG EE AL ST H 0 M 

Rrv DR. bv DATE M001F1CAT10Ns ~.~~~~~0 R. IJ:~, : o.~J ~ J ~:·0 .~8"".6~~=-s=rJ ==.-;-·-1 
~~:.:..::..:..:.....i.::.;..:.:.,.:....i. ...... .-..:::;..::..::..:,.:...:..::..;:..:..;.,,:;:.;:.. ....... ..., ... ..,ii:,:,:W~,;,...~....:;;;;;=o:=:!:::~-..,..-

D 72/80 0 

'--~~~~~L... ..... ~ .... ..i..~ .................. ...i ... ~ .. --................ ~~ .......... ~ ......................... -.1~~..1~ 
DWG N., KBA A A 2 1 5 G 0 0 1 L T 

B 

r 

' 
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11.5. OPERATING CURVES OF THE RELEASES 

11. 5. 1 . Standard curves of DT 630 - o•r 200 and CNP 1000 

11.5.2. Operating chart function of °C. 
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12. LIST OF DRAWINGS 
c 

12. 1. STANDARD DIAGRAMS 
-

! 12. 1 . 1. D.C. SWITCHBOARDS 

-
See KEA 12-17 000 073 AA LSP -

c 12.1.2. 220 V A. c. SIVITCHBOAR[)s 
-
- See KEA 12-17 000 094 M\ LSP 

N-
12. 2 .. -

11 EQUIPMEN'I'S DEFINITION" DOCUMEN'rS 

-
These documents show the composition of each switchboard 

-

-

-

. 
-

-
-
-

-

-

... 

' 
F 5/4/83 ZUN 

., ~8/8/8( GAY 

~- C:nVET 31 .m 
REV DR. by DATE 

Switchboard Reference of document 

1 & 2 LAA KBA 12 15 G 10 015-

1 & 2 LAB KBA 12 15 G 10 020 

1 & 2 LAC " 002 

" LEA " 003 

" LBB " 004 

" LBC " 005 

" LED " 006 

" LEE " 007 

" LBF " 008 -
9 LEG KBt\ 09 15 G 10 001 

9 LEH " 002 

1 & 2 LBJ KEA 12 15 G 10 OU" 

9 LEK KEA 09 15 G 10 003 

1 & 2 LCA KEA 12 ·j5 G 10 010 

" LCB " 011 

" LCC " 012 

9 LCD KEA 09 15 G 10 004 

9 LCE 

9 LCG 

1 & 2 LOii KEA 

" LMA 

" LNE . 
9 LNF KB.\ 

9 LNG 
9 LBL 
9 LCH· 
9 LNH 

Modified12.2 

Modified ' 2.2 

od. title and text nar. 12 
MODIFICATIONS . 

" 
,. 

12 15 

" 

" 
09 15 

" .. 
" 
" 

G 10 

G 10 

005 

006 

013 

016 

014 

007 

008 
009 
ow 
011 

CONTRACTOR' 
MEMBER 

1 .. ~ ... 1 vn 
MEMBER 
OWG N·o 

. 

l\LSTHOM ATLANTIQUE 

CGEE ALSTHOM 

I P ] 4: ,'. o : a I A ] 4: o :s :6 :5 J I . . 

2 

. -
l ...-

1 

OWG No 5 G 1 c 0 0 1 A A - L T D 
76/81) 
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cJ. QUALITY ASSURANCE 

The following switchboards : 

1 and 2 LEA, 1 a·nd 2 LBB, 1 and 2 LBC, 1 and 2 LBD, 1 and 2 LEE, 1 and 2 r;:. 

9 LBK, l and 2 LCA, 1 and 2 LCP, 9 LCG, 

will comply with the Quality Assurance Program for quality level Ql equipment 

and services. 

This specification referenced KBA.00.22.D.02.202 is based on the following 

documents : 

- 10 CPR 50 appendix B 

- ANSI N 45.2 (1971) 

The following switchboards : 

1 and 2 LAA, l and 2 LAC, 9 !BG, 1 and 2 LBJ, 9LBL, 1 and2 LCC, 9 LCD, 9 LCH 

1 and 2 INE, 9 INF, 9 ING, 9 LNH, 9 LCE, 1 and_ 2 LDA, 9 LBH, 1 and 2 LMA 

will comply with Quality Assurance directive for quality level C2 in our 

"Specification of Quality Organization Program, equipment and service". 

This specification is referenced KBA.00.22.D.02.201. 

These two specifications will be complemented by guide specifications. 

14. MISCELLANEOUS 

14.1. Instruction manuals 

2 

Complete erection, maintenance and operating instructions will be sup
~lied before delivery. 

...... 
l ,........ 

·One copy of the instruction manuals shall be submitted to ESCOM for appro
val, prior to the required quantity being finally subrnitted. 

14.2. Drawings to be handed over 

15. LABELS 

The following drawings will be supplied 

a) outline of each panel 

b) floor holing plan of each switchboard 
giving also magnetude and disposition 
of all loads imposed on foundation 

c) internal wiring diagram for each type 
of panel 

d) schea1atic diagram of each panel with 
clear ineication of wiring terminals 

I CGEI' A'!' ES COM 

A I 

x x 

x 

x x 

x x 

'-~--~I -----·--
All labels mounted externally and all labels pertaining to operating instruc-
tions shall be in both in english and afrikaans, with~english taking precedence 
ov"'r afrikaans. 

1 GA YET 8. 8. 8 ) Added & 15 CONTRACTOR 
l'--t"~~~+"-~~r-~~~~~~~~~~~~--i MEMBER 

c GAY 31X7' Addedr? >-~,,-~~ '~rl K1A 
•• 1 •• - .......... 

GAY 31 7 1l Modified text '.) 13 MEMBER 
OR •. by DATE MODIFICATIONS OWG No 

. . 
OWG No KBA 1 2 1 5 G lnoo 1 . . 

----~ 

B 
\ . 

• 

ALSTHOM ATLANTIOUE 

CGEE ALSTHOM 

1 ' ' ' ' ' ' 
p 4 I 1· 0 8 A 4 0 0 6 ,5 

.. 
A A - - T D . . . 

77/80 
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APPENDIX 1 

STANDARD D IAGR". 

48-125 230 V DC SWITCHBOARD 
VOLTAGE AND INSULATION MONITORING CIRCUIT 

30 V DC SWITCHBOARD 
VOLTAGE AND INSULATION MONITORING CIRCUIT 

125-230 V DC SWITCHBOARD 
VOLTAGE AND INSULATION MONITORING CIRCUIT 

30-48-125 V.DC SWITCHBOARD 
BATTERY INCOViMER CIRCUIT OT 6 30 RH 

48-230 V DC SWITCHBOARD 
BATTERY INCOMER CIRCUIT CNP 1000 

30-48-125 V DC SIHTCHBOARD 
CI!i;R("ER INCOMER CIRCUIT OT 630 RH 

48-230 V DC SWITCHBOARD 
CHARGER INCOMER CIRCUIT CNP 1000 

125 V DC SWITCHBOARD 
IKVERTER O'JTGOING CIRCUIT OT 200 RH 

KBA.12.17.000.061 Rev. 3 

KBA.12.17.000.062 Rev: 3 

KBA.12.17.000.063 Rev.3 

KBA.12.17.000.064 Rev.3 

KBA:l2.17.000.065 Rev.3 

KBA.12.17.000.066 Rev.3 

KBA.12.17.000.067 Rev.3 

KBA.12.17.000.068 Rev.3 

30-4B 125 l/ DC SWITCHBOARD KBA.12.17.000.069 Rev.3 
BATTERY DISCHARGE OUTGOING CIRCUIT OT 200 RH 

OT 630 RH 

30-48-125 V DC SWITCHBOARD KBA.12.17.000.070 Rev.3 
NORMAL OUTGOING CIRCUIT OT 200 RH 

48··125·210 V· DC SWITCHBOARD KBA.12.17.000.071 Rev.3 
BATTERY INCOMER 
+ 1 CHARGER INCOMER RELAYING CIRCUIT 

30-48-125-230 V DC SWITCHBOARD 
BATTERY INCOMER 
+ 2 CHARGER INCOMER RELAYING CIRCUIT 

230 V DC SWITCHBOARD 
BATTERY DISCHARGE OUTGOING CIRCUIT OT 630 RH 

230 V DC SWITCHBOARD 
1-<0R.'1AL OUTGOING CIRCUl'T OT 200 RH 

230 V DC SWITCHBOARD 
MOTOR OUTGOING CIRCUIT DT 200 RH D'." 630 RH 

KBA.12.17.000.072 Rev.3 

KBA.12.17.000.096 Rev.2 

KBA.12.17.000.097 Rev.2 

KBA.12.17.000.098 Rev.2 

CONTRACTOR 
1--t-~~--j~~-+~~~~~--'~~~~~~-; MEMBER 

l\LSTHOM ATLANTIOUE 

CGEE ALSTHOM 

31X79 GAY Added sheet 
DR. by DATE MODIFICATIONS 

DWG No ,Ke Ai 2 1 5 

MEMBER 
DWG No 

G 1 0 0 c j_ 

P410BA4o86 

AA I 'J D 

5 

B NORME AFNOR 70 

2 

1 
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230 V DC SWITCHBOARD 
NORMAL OUTGO ING CIRCUIT i:: 200 RH 

230 V DC SWITCHBOARD 
INVERTER OUTGOING CIRCUIT DT 200 RH 

FOR 1 INVERTER 

220 V AC SWITCHBOARD 
VOLTAGE AND INSULATION MONITORING CIRCUIT 

220 V AC SWITCHBOARD 
AC OUTGOING AND INCOMER PLATE 

220 V AC SWITCHBOARD 
RELAYING PLATE FOR 1 INVERTER INCOMER 

FOR 3 INVERTERS 

220 V AC SWITCHBOARD 
VOLTAGE AND INSULATION MONITORING CIRCUIT 

220 V AC SWITCHBOARD 
INVERTER INCOMER PLATE· 

220 V AC SWITCHBOARD 
RELAYING PLM'E FOR· 3 INVERTER INCOMERS 

FOR 30 V DC 

220 V AC SWITCHBOARD 
VOLTAGE AND INSULATION MONITORING CIRCUIT· 
(30 V DC} 

220 V AC SWITCHBOARD 
,... 1 000 W rectifier (30 V DC} 

OUTGOING 

220 V AC SWITCHBOARD 
AC OUTGOING PLATE 

220 V AC SWITCHBOARD 
500 W RECTIFIER PLATE ( 48 V DC} 

220 V AC SWITCHBOARD 
500 W RECTIFIER A.'JD DC OUTGOING PLATE 

KBA.12.17.000.102 Rev.2 

KBA.12.17.000.104 Rev.2 

KB/\.12 .17 .000. 077 Rev. 2 

KBA.12.17.000.078 Rev.2 

KBA.12.17.000.079 Rev.2 

KBA.12.17.000.080 Rev.2 

KBA.12.17 .000.081 Rev .. 2 

KBA.12.17.000 .. 082 Rev.2 

KBA.12.17.000.0B3 Rev.2 

KBA.12.17.000.084 Rev.2 

KBA.12.17.000.085 Rev.2 

KBA.12.17.000.086 Rev.2 

KBA.12.17.000.087 Rev.2 

CONTRACTOR . 
t--+-~~--1~~-+~~~~~~~~~~~~-1 MEMBER 

ALSTHOM ATLAN~IQUE 

CGEE ALSTHOM 

~ 31X79 GAY Added sheet 

DR. by DATE MODIFICATIONS 

OWQ, No ,KB A 1 2 l 5 G 

B 

MEMBER 

DWG No 

1 0 0 0 l AA L T D 79/80 
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220 V AC SWITCHBOARD 
DC OUTGOING PLATE 

220 V AC SWITCHBOARD 
AC OUTGOING AND BUSBAR EARTH CONNECTION 

·PLATE 

FOR SWITCHBOARD SUPPLIED BY TRANSFORMEP. 

220 V AC SWITCHBOARD 
TRANSFORMER CELL 

220 V AC SWITCHBOARD 
VOLTAGE AND INSULATION MONITORING CIRCUIT 

220 V AC SWITCHBOARD 
RELAYING PLATE 

220 V AC SWITCHBOARD. 
AC OUTGOING AND INCOMER PLATE 

• 

J 

Kl,;'<.12.17.000.088 Rev.2 

KBA.12.17.000.133 Rev.l 

RB/1. l~.17 .000.106 Rev .1 

KilA.12.17.000.105 Rev.l 

KBA.12.17.000.107 Rev.l 

KBA.12.17.000.108 Rev.l 

CONTRACTOR 
~-t-~~~+-~~1-~~~~~~~~~~~~--1 MEMBER 

ALSTHOM ATLAN\IOUE 

CGEE ALSTHOM 

Added sheet 
DR. by· CATE MODIFICATIONS 

MEMBER 
DWG No. 

p 4 1 0 8 A 4 0 8 6 5 

2 

""- ·~-

1 

DWG No ;Ke A 1 2 l 5 G 1 0 0 0 1 AA L T D 80/80 
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