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1.  INTRODUCTION

_—__.-....-._._.—__............_-_...._.—._—_.._-..—-..-_..__...--_..‘.—___—-...—_.‘.-.4__——-.._.._.___.__—_.__.——_

This paper describes the interconnection between the different AC Power Units
in the RC 4000 AC Power System. Under normal circumstances the AC Power System
includes a motor generator, and the interconnection plans are then given in
section 2.1. In some specisl cases the motor generator has been omitted, and

the interconnection plans are then given in section 2.2.

2.  BLOCK DIAGRAMS AND WIRING DIAGRAMS

_..-._--.._.—__..-___.__—.._._-...__.....___-._-_...._._—_.-.-._....._....._._—_..._.—--_-..-—..__..____-.._..——___——_—

2.1.  AC Power System including Motor Generator.

The AC Power System consists of four units and two ground rods. The four units
are the below mentioned,

MGU L01:  Motor Generator Unit.

DTU 401: Disk Transformer Unit.

GCP LO1:  Generator Control Panel.

MDP L01:  Main Distribution Panel.

The MDP 401 is placed in the computerroom, while the other units are placed out-
side this room. A block diagram of the system is given on Fig. 2.1.1., and Fig.
2.1.2. shows the corresponding wiring diagram.

2.2. AC Power System without Motor Generator. )
In this case the AC Power System consists of only two units and one ground rod.
The units are MDP 401 and MDP 405. The MDP 405 is a cabinet for the Disk Trans-
former Unit DTU LO1. | ‘

A block diagram of the system is given on Fig. 2.2.1,, and the corresponding
wiring diagram is given on Fig. 2.2.2.

VB1021
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Fig. 2.1.2.  AC Power System including motor generator

Wiring Diagram.
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Wiring Diogram
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Fig. 2.1.2, AC Power System including motor generator

1 x 220V Loads

3x 208V Loads
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Block Diagram
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VB1021



2

Ground 19x 2, 5mm P ——

o ETI : o+ H-A -
~PU I x 1émm R m—ﬂ | ) y_

Ground wire

__________ o~ - e Sabteeldeaitteet
R
Y EmnE o
‘ : \ / 4 o N j ~~~~~~~
5
A LT T hd ] ¢ R Vo i ———————
l ; ) ‘
— ‘ \?( _____________
EMERGENCY BREAK  _ _ ___ _____ — 1
v [/ \I § R a Vi ————
__________ \ 5?{/ 5 ¢ J Y_—‘——_-—-— o
b A J — | e
. Y A B
Drum ( ] £ 14 20 J ““““““““
_____,_____._____________,,__\i 0 30 — J
- N n A R
Fanin | = —————— e — e — el > ( )
§
Drum { ] ; 20 L 4 (j P
Cabinet L  ——————————————— = Y 30 !
Ad | — T T T ra) 2 A
i’l (] F__13 Y 0 P
. ower | QT T 0 3] o—] J
® g e
S
2 ; 0
. X 4 x 6mm : — J ¥ ) 1 x 220V Loads
R3 32
F U
3x 208V F ;g 5333 2 ﬁ
13 34 AN VR R R ™ A
s = 03 35 [ o J Y
: e
15 0 { )
] J
D ——— -
T
Y0 [ ]
o J Y-
P ——
T
IZJ 0 l } ____________
—__J kg
m e
T
(]

Yo g
® S o

T
2 %) 0 (‘f! ___________
E X7 5x 10mm o J
1x 220V E X8 R 41 e —
S1 42 T -
or E X9 . 50 L)
3x 380V 0 X1Q 114 [ ep————
0 X11 —i_l
01 45 P
R A 7
2 ]
L /
23 %0 | [ ———
24 - 3% 208V Loads
2 v
26 R AN
2 27 S
Al X5 2x1,5mm T -
arm 17 ,J
64 T o ™ appp—"
Contact { X6 e B g
. . MDP401
VB1021 9
Fig. 2.2,2, AC Power System without motor generator 2 of, 2.

Wiring Diogram



SPECIFICATION SHEET RC 4000 AC POWER SYSTEM

MDTOR GENERATOR UNIT MGU 401
AND '
MOTOR GENERATOR UNIT CONTROL PANEL MGP LOi

1. MAIN CHARACTERISTICS

The Motor Generator Unit MGU 401 is designed as power source for the RC Looo
computer system. The unit consists of a 30 Hp asynchronous motor and a

13.5 KVA single phase generator mounted on a detached engine frame supplied
with vibration dampers. The clutch between the motor and the generator is
worked out as & fly-wheel. The fly-wheel hes a moment of inertia of 50 kgma.
This is sufficient energy to deliver power at full load in 0.35 sec 1f the
mains are switched off at nominal frequency. The housing of the generator 1is
electrically separated from the engine frame. The generator is short-circuit
proof.

The control parel includes the necessary control circuits for the motor and
the generator. The motor is equipped with a star-deltea switch to reduce the
start current. Furthermore, the control panel includes connection for the
three-phase transformer for the disk drive motors. In case of fault condi-
tions for the motor generator it is possible to switch the output direct to
the input mains. '

The generstor output is equipped with a voltmeter. The control penel is de-
signed as a wall vanel.

2. SPECIFICATIONS

AP WY A e D B e P O R W O W S N o P S D wm D P W D G U W S AP P AR AN GRS R EE R s S W A S R S Gy WO W e G ey wp AR AR NP AR G MWD A S A0 e o

Power Input:
Voltage: 3x380 Vac 50 Hz
Line Current: 38 A. at full loed (including disk trensformer)

RCSL: 51-VB1015 Qctober 1970/LPH ' !



Start Current: Approximately 160 A.
Main Fuses: Min. 100 A. slow blow

Power Output: -
Voltege: 220 Vac +2.5 per cent

Line Current: 60 A cos & = 0.8 -1
Overload: Max. 50 per cent in 5 minutes.

Maex. 10 per cent in 1 hour.
Distortion: Less than 8 per cent.

Frequency: Max. frejuency deviation
1/4 load: < -0.33 Hz
1/2 load: < =0.60 Hz -
3/4 loed: < -0.77 Hz
1/1 load: < =-0.93 Hz

Max. frejuency deviation when input power is
disconnected

1/4 losd: < -1.2 Hz/sec.

1/2 load: < -1.7 Hz/sec.

3/4 load: < -2.3 Hz/sec.
1/1 loed: < -3.1 Hz/sec.

Efficiency: 0.75 at full losd (loss: 3.5 Kw, i.e.
3000 kecal/hour.

Output Disk Transformer: 3x208 V +10 per cent 4.0 k VA.

Ambient Air: Temperature: -20 degrees C to +40 degrees C
Relative Humidity: 20 per cent to 80 per cent.

Earth Wires: ' 19%x25 m° for earthing of motor and machine
frame. Resistance to earth in accordance with
the National Electric Code, however max 2 £ .
In specisl ceses connection to the neutral

line can be permitted.

VBIO15 | 2




Dimensions:

VB1015

19%2.5 mm2 for earthing the generator housing
and to generate the neutral for the generator
cutput. Max. resistance tc earth 5 ohms. This
wire must be connected to a separate rod.

The distance between the two rod-systems
should be minimum 10 m.

MGU k0o1: width: 140 em
Depth: 70 em
Height: 70 cm
Welght: 110" kg

MGP Lot1: width: 70 cm
Depth: 20 cm
Height: 70 em
Weight: 30 kg

Disk Transformer: Width: L9.5 cm
Depth: 27.7 cm
Height: 42.5 cm
Welght: 70 kg



SPECIFICATION SHEET RC 4000 AC POWER SYSTEM

DISK TRANSFORMER PANEL MDP k405

1. MAIN CHARACTERISTICS

D S WY SRS D AP WD v D OB ORGP A P AN D O D D G OO N O S wt  BP 6a U  an ow D A o s G W G W A s G AT N GO WS AR WP AR DO A R W A

The Disk Transformer Panel MDP 405 is designed for housing the disk trans-

former in the case where no motor generator is used. The panel includes fu-
. ses for the three-phase input to the transformer and a thermal overload

switch for monitoring the neutral line current. The overload switch control-

les an alarm indicator on the main distribution panel MDP L401.

The terminal board in MDP 405 is designed for linking the main three-phase

input ceble for MDP LO1.

2. SPECIFICATIONS

LA L L T Y T L D O G O A S 9 €D e D D S S D D G RGP s e D SN D AR D NS G e Gm e WD e ap WD e O

Power Input:

Voltage: 3x380 Vac 50 Hz +0.5 per cent.
. Line Current: T A. at full load.
Main Fuses: 10 A. DZ2.

Power Cutput:

Voltage: 3x208 Vac
Line Current: 11 A, at full load.
Dimensions: Width: 70 em

Depth: 20 cm
Height: 77 om
Welght: 90 kg

RCSL: 51-VB916 July 1970/LPH
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SPECIFICATION SHEET RC LOOO AC POWER SYSTEM

MATN DISTRIBUTICN PANEL MDP Lot

1. MAIN CHARACTERISTICS

O3 A3 O D ap o G GRS O3 TS T A DAt R UD Gy WSt e CNE G A DGR A e O <D S Gt R D OW A e e U D e O O O D e e W O U D G ED e G3 me AF M € i AD TR R e @ e S

The Main Distribution Penel MDP 401 is designed as a complete AC power di-
stribution panel for the RC 4000 computer system. The panel is the 1link be=-
tween the motor generator and the different units in the computer system.
The start-stop pushbuttons for the motor generator are placed on the panel,
as well as the belonging indicators. The start-stop pushbuttons for the

RC LOOO system and the natching indlcstors are also placed on this panel.
In eddition, the emergency stop is mounted here. Further, it is possible to
connect two more emergency stops to the panel.

The panel contains a frequency relay which supervises the frequency of the
generator. This frequency relay is connected with the stop circuits for the
RC LOOO system in such a way that the computer will receive'a stop command
if the frequency is going to be too low.

2. SPECIFICATIONS

DR o SN D O P A O S WP R N vt e e A GE e D s wy D D ey A3 em A R DA o n AR R e 1 KU AE e e W AD OB 4D AR SN GO en wm AP D wr AR A = A G € we ue O 0 e

Power Input:

From Generator: 220 Vac +2.5 per cent max. 180 A
Single Phase: » distributed on 3 lines and & double neutral.
From 3 phase Transformer: 3x208 Vac +10 per cent

50 Hz +1.-2 per cent max. 16 A

RCSL: 51-VB 1016 October 1970/IPH



Power Output:
220 Vac +2.5 per cent

3x208 Vae +10 per cent

Earth Wires:

Dimensions:

VB1016

Max. 15 output cables with separate fuses,
plus two special output cables for the csbinet
including drum.

- Two groups of fuses with msx. 2 output cables

each.

Tnput: 19x2.5 mo® eawich wire

Output: 1x16 mm2 multivire for the central

processor.

Width: TO em

. Depth: 20 om

Height: 147 em
Weight: 60 kg



RCSL: 51-VB9T71
Author: L. Prghl Hansen
Edited: August 1970

RC L0OOO AC POWER SYSTEM

MOTOR GENERATOR UNIT MGU 401

KEY: Technical Description.
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The MGU 401 consists of a 3 phase 30 dp asyncronous motor and a 13,5 KVA single
phase alternator. The clutch between the motor and the alternator is worked out
as & fly-wheel. The motor and the alternator are mounted on a detached engine-
frame supplied with vibration dampers.

i o i o ” ” — — ——— —  ——— o o ‘7 2 1o o o i . o o S S o S e e o T i S R O o} o D il Al B A D N et i el g o o O et . s D

The motor is a TT-ASEA jacket cooled asyncronous squirrel-cage motor, type
M 180L. The windings are under normal running conditions connected in delta
for 3x380V input. Under start-up is used star-connection, and the start cur-
rent is approx. 160A. In rumning conditions with full loaded alternator are
the line currents 3x30A.

> > ot . o e o i s e o o o o S Tt . S o ok S S i o T S - - — - ] o -

The clutch between the motor and the alternator is worked out as a fly-wheel.
The fly-wheel consists of two parts, one on the motor shaft and the other on
the alternator shaft. These two parts, each having a moment of inertia of 25
kgm, are interconnected with 6 drag bolts. The drag bolts are equipped with

rubber sleeves making electrical seperation between motor and alternator.

VBYT1 | . 3



L. ALTERNATOR

.._..______.—-_—_....___....—.....-.__-—_...___...——_..._.._.—.._—_.__——_.-—_——_—...__-..—_.__.._..._..-_—_——..._

The alternator is s DAE self-regulating and statically excited alternator type
GB3. 445, The housing of the alternator is electrical isolated from the engine
frame. This is done to get the best separation between the input mains and the
RC 4000 power system. The engine frame and the alternator are grounded vis se-
parate earth wires. ;

Further description of the alternator is given in the DAE Instructions (519.E)
(Appendix).

Two modifications are done on the standard GB3.445, The magnetizing circuit is
modified to reduce the influence of the thyristor rezulator on the output vol-
tege. The alternator is made short circuit proof by connecting an over-voltage
Protection ascross the output terminals,

These two modifications are shown on the diagram E-37.350.
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Electrical Design (Sectional Drawing on page 9)

The alternator is an external pole machine with stationary
magnetic field. The rotor carries the A.C. winding (20)
which is brought out to the slip rings (11). The electro-
nic regulator (13), which is supplied with current from

the main terminals, will supply D.C. to the magnetic field
winding (19) proportionally to the deviation of the alter-
nator terminal voltage from the pre-set value. In this man-
ner the voltage variation is maintained within ¥ 29, from
no-load to full load, at power factor between 0.8 and 1l.o0

and at a speed variation of - 5%.

By means of the shunt-field regulator, included in our sup-

ply, the terminal voltage can be adjusted by approx. t lo%.

Erection

Examination of the alternator should be made to see if it

has sustained damage during transit.

If it is to be stored for a considerable time before instal-
lation, it should be kept in a dry place - free from corro-

sive vapours.

Couplings or pulleys, which are mounted on the shaft, must
be balanced carefully, and force uust not be used when mount-

ing.

It must be ensured that the alternator is absolutely firm
and level on its bed, as there will otherwise be a risk of

distortion of the alternator.

If the alternator is to be coupled direct to the prime mover,
it is important that alignment is correct, in order to avoid

the risk of damaging vibrations.

The room, where the alternator is erected should be well ven-
tilated with regard to the operating temperature of the alter-
nator. The alternator is designed for a maximum ambient tem-
perature of bo-Soo C in accordance with the standards for which

it has been designed.

519.E,2



Fouling of the alternator should be avoided, sources could

be exhaust gas and o0il vapour from the prime mover.

The output cable and the shunt-field regulator are connected

as shown in the wiring diagram.

From the works the alternator is normally connected for clock-
wise rotation as seen against the bare shaft end. For anti-
clock-wise rotation the wire from the voltage regulator to
terminal 7 should be shifted to terminal 8 on the terminal

board.

The alternator is earthed by means of the red screw (1) at
the base of the alternator. A good earthing is essential for
an effective suppression of radio interference. If it is al-
so desired to earth the neutral point the red screw should

be connected with the alternator terminal marked "O".

Starting

Befure the first starting the alternator and the shunt-field

regulator must be connected to the external circuit.

Then the prime mover is started and adjusted for the rated
speed of the alternator plus 4% (e.g. 1500 r.p.m. + 4% =

1560 r.p.m.). The alternator will now produce voltage, and
after fine-adjustment of the voltage by means of the shunt

regulator to 2% above nominal voltage the load can be applied.

The voltage build-up requires a certain remanent magnetism
which is normally present in the iron of the alternator. If
the alternator is out of operation for a longer period the
remanence can be reduced, and it may be necessary to re-mag-
netize the iron in order to make the alternator produce vol-
tage., The re-magnetizing is carried out as follows: The blue
wire from the regulator is removed from terminal 6 on the
terminal board. In order to avoid short circuits the cable
lug of the wire can be placed loose on terminal 5. With the
machine running a 6-12 volts battery is connected for some

seconds to the terminals 4 and 5, with plus to terminal 5.

This is most important as a wrong polarity may cause damage

to the regulator. After the magnetizing the machine is stopped
and the blue wire from the regulator is again connected to

terminal 6.

519.E.3.



Operation and Maintenance

It is recommended once per month or every second month to
open the inspection covers in order to check whether any-
thing abnormal can be seen. In case of exceptional vibra-
tions or shocks it must be controlled that all components

are correctly fastened.

If necessary, the alternator should be clcaned once or twice

per year, depending on the operation conditions.

For effective ventilation the openings for air intake and

delivery must be kept clean.

The ball bearings do not require any lubrication as they
are from the factory lubricated for the lifetime of the
bearings, normally 20-30,000 hours. When the bearings start
making noise and become abnormally hot they should be re-
placed. An over-temperature of approx. bo® C at the bea-

ring is acceptable.

Dismantling of Regulator

The wires from the regulator are removed from the terminal
board. After removing the two nylon screws, which are fix-
ing the regulator box to the terminal board, the box can
be taken out through one of the side openings of the end
shield. When mounting the nylon screws are tightened with

care,

Insulation Test

IMPORTANT! When testing the insulation by means of megger
or high voltage apparatus all terminals of the

terminal board must be inter-connected.

519.E.4,



Slip Rings and Carbon Brushes

It is important to examine the slip rings and brushes from
time to time, the frequency of inspection being dependent

on how much the alternator is used. Any dirt or carbon dust
is removed by means cof a dry cloth, and if there are any
indications on the slip rings of discolouration or burning,
these should be polished off with fine sandpaper. This should
be done while the alternator is not energized in order to a-
void short circuits. Subsequently, all metallic dust and sand
which may have resulted from this operation must bé blown out

of the alternator.

In no circumstances the slip rings are allowed to come into
contact with o0il or grease. Should this happen, the parts
must be carefully washed with petrol or other cleaning fluid,
and the alternator must not be restarted before it is tho-

roughly dry.

The lifetime of the brushes is dependent upon the standard
of maintenance of the alternator, and how often it is used.
When, after lengthy operation, the carbon brushes have worn
down to about lo mm, they should be changed. When this is
necessary, it is important to use the same size and quality
as specified, and to ensure that they are bedded-in so that
they lie flush over the entire surface. The best way of do-
ing this is to grind them down with a strip of fine sandpa-
per placed between the brush and the slip ring, in such a
way that the sandpaper follows the surface of the slip ring.
Carbon dust and sand from the sand paper must be carefully

removed.

The carbon brushes must lie centrally on the slip rings. It
must be ensured that the brush pressure is correct, this must

be approx. 180 gram/cmz.

Overload

The alternator is short-circuit proof. It can sustain an over-
load of 50% for 5 minutes, 25% for 20 minutes, and lo% for one

hour.

519.E. 5.



Parallel Operation

The DAE alternators, type GB, will normally be suitable for
mutual parallel operation, and for parallel operation with
the DAE aiternators, type GA, without special equipotential

connections.

When planning the operation in parallel with other types or
makes DAE should be contacted in connection with the lay out
of the plant. At the same time the following particulars of

the prime movers should be submitted to DAE:

quaranteed degree of irregularity
number of cylinders and strokes

flywheel effect (GD?)

The regulators of the diesel engines must be adjusted for

the same speed drop. Normally 4%. The speed diop may be 3-6%,
but it must be identical for all the engines, If the speed
drop of the engines differ, the alternator running with the
smallest speed drop will take over a too large proportion of
the load (kW). If one or more engine regulators are adjusted
for a too small speed drop there will be the risk of reverse-

power on one of the alternators.

The speed drop of a diesel engine is controlled by running
the machine alone at full load (kW). The frequency should be
50 cycles (6o cycles). When the load is disconnected the fre-
quency should be 52 cycles (62,5 cycles), i.e. 4% change of

speed.

If it is difficult to distribute the active effect (kW) the
reason is always to be found with the engine and never with
the alternator. If the alternators are sharing the kW cor-

rectly, but not the current (amps or kVA), the fault is nor-

mally to be found at the alternators.

519.E.6.



Coupling in Parallel

When the load on the alternators in operation has reached
approx. 80% of their capacity, and a further increase in
load is anticipated, the next alternator should be coupled
in.
1. The prime mover is started. The no-load speed should
be adjusted to correspond to the speed of the loaded

alternators (same frequency).

2, It is checked that the line voltage and the no-load
voltage of the alternator are identical., The voltage
may have to be adjusted, but normally this will not

be necessary.

3. By means of the synchronizing equipment the frequen-
cy is adjusted and the alternators are synchronized

together,

L4, Subsequently, the alternator is made to take over
its share of the load by adjusting the motor regu-
lator for increasing speed, until the alternatcr has
taken over a suitable share of the total load in ac-
cordance with its capacity. After this adjustment the
regulators of the diesel engines will handle the di-
stribution of variable load, whereas voltage regula-
tion is carried out by the automatic controls built

into the alternators,

With parallel operation not more than one alternator at a
time should have its neutral point connected to the neutral
bus-bar (earth), in order to avoid circulating currents in

the neutral wires.

Fault Finding

The alternator is thoroughly tested and adjusted before
leaving the factory, and, with correct treatment, should

not normally be subject to operational disturbances.

However, should a fault arise the list of faults and their
causes given below will be of assistance in locating the
fault:

519.E;?.



.

Fault

The alternator at starting

gives no voltage.

The voltage is dropping
sharply when load is ap-

. plied.

The shunt-field regulator

does not work.

The alternator gets too
hot.

' The voltage fluctuates with

fast variations

519.E.8.

.

b.

Cause

The load is not disengaged

The alternator speed is too
low.

The brushes do not lie correct-
ly against the slip rings.

The slip rings are greasy.
Alternator demagnetized. (See
under Starting).

Fault in the voltage regulator.

Loose connection in the main
circuit: slip rings, brushes,
terminals.

The alternator speed is too
low.

Fault in the voltage regulator.

Disconnection or short-circuit
in the regulator or its connec-
tions.

Fault in the voltage regulator.

Alternator overloaded.
Suction or discharge of venti-
lating air is blocked.

Fault in the windings.

With belt drive: vibrations
in the belt.

Fault in the voltage regulator.
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The Generator Control Panel GCP 401 includes the necessary circuits for pro-

tection of the motor and for the automatic star-delta switch.

2. START-UP OF MOTOR GENERATOR

e o o e o o o ) o e S ot e i St ot o Ak o ot - Ak e - ok o s S . o S 0 St i B S P 00 M i S S A e S o i o o o

Terminal 24 of the Motor Generator ON/OFF pushbutton is always carrying the
phase. When the pushbutton is activated, the contactor ST draws immediately
and connects the motor in star. This causes the main contactor MK to draw
and the motor starts running. MK will remain drawn over its own contacts. The
timing relay DF with delayed switch off draws together with MK. The timing
relay DF mskes it possible to disconnect the input mains for a time shorter
than the fall time of DF. It means that the generator restarts after a short
interruption on the mains. The fall time of DF is set to 1 sec. The timing
relay DD with delayed drawing starts drawing at the same time as ST draws.
When the timing relay DD has drawn} the ‘contactor ST switches off and the
contactor D draws. The motor is then running in delta connection. The time
of drawing for DD is set to 20 sec.

The motor is overload protected by the thermal switch TH.

VB1018 3



3. SHUT-DOWN OF MOTOR GENERATOR

When the Motor Generator OFF pushbutton is activated, the contactors MK and D
switch off, but it is necessary to activate the pushbutton longer than the

fall time of the timing relay DF to secure that the motor doces not restart.

4,  GENERATOR CONTACTOR

Provided that the contactor MK is drawvn, the contactor SP will draw when the
voltage from the generator reach 200 Volts causing the generator contactor
GK to draw. Once drawn, the contactor SP, and therefore the generator contac-
tor GK, remain drawn independent of MK as long as the generator voltage is

above 190 Volts. Belove 190 Volts SP and therefore GK drops out.

5.  OUTPUT SWITCH

e e e e e 7 e o ot o e e s e e T ot o o o 7ot o ot ot o P e U s e e A T S A o S o S Y A s i o Yt S el AP i A N o B i S % o A P i ot

The output switch is a five-time two-position switch. In position I the gen-
ergtor is connected to the output lines R1, S1, T1, 01, and Ol. R1, Sl, and
T1 are carrying the same phase, and 01 + 01 are forming the neutral line
generated from electronic earﬁh EJ.

In position II the output lines are connected to the three-phase input mains
through 35 A fuses. The neutral lines 01 + Ol are generated from the main
input.

- N.B. The output switch must only be operated when the generator contactor is
switched off.

VB1018 L



6.  DISK TRANSFORMER CONNECTION

The disk transformer unit DTU 401 is connected to the mains through 10 A
fuses. The output from DTU 401 is linked through GCP 401 to the main distri-
Bution panel MDP LO1. The neutral line for the primary of the transfer is
fed through the thermal protection TP. This protection gives alarm when one

of the primary fuses has blown off.

Te GROUND WIRES

o o e e et o e = =t " o o o oo 7o T ol o e T ot ] R I ] O A G P Y 0 T A0 e G o o it O o o e ot il i

To the GCP 401 is connected two ground wires, each of 19x2.5 m®. The one

MJ is connected to the engine frame and the primary shield of the disk trans-
former DTU401. The other one EJ is connected to the housing of the generator
and the secondary shield end the iron core of the DIU 401, EJ is also geners-
ting the neutral lines for DTU 401 and the generator.

The ground wire MJ should have a resistance to earth in accordance with the
Nztional Electrical Code, however max 2 ohm. ,

The ground wire EJ should have a resistance to earth of max. 5 ohm.

The ground vires should be connected to separate ground rods spaced al least
10 m.

VB1018 . _ 5



( Bogin )

Motor Generator ON \
push button s activated

Contactor ST draws

Contactor MK and timing
relay - DF draws

\’

'

4

Timing relay DD
start drawing

Timing relay DD
draws

Contactor ST falls

Contactor D draws

C End )

Fig. 8.1.
VB1018

The Motor Generotor start-up sequence

The Indicotor Motor Gererator ON

is switched ON

The Motor is started in
start connection

The Motor is running
in delta connection

ON
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The Main Distribution Panel MDP 401 is the link between the RC 4000 comput-
er system and the power source for the system. The main inputs ere divided
in two groups: 1 one-phase 1x220-volt group connected to the terminals R1,
S1, T1, 01, end 0l1l. Under normzl conditions the terminals R1, S1, end T1
are carrying the same phase snd the two terminals 01 are used as double
neutral lines. But it is possible to feed this group from a 3x380-volt
four-wire power source, as the output loads on this group are divided e-
qually on R1, S1, and Ti.

One three-phase 3x208-volt four-wire input on the terminals R3, S3, T3,

and 03. This three-phase group is used for the disk memories.

By means of a four-position switch, the voltmeter V can be connected to
the one-phase group as the three-phase group for monitoring the input volt-
ages.

2. THE MOTOR GENERATOR ON-OFF SWITCHES

o e o o o o o = ot e i p o ot o o D o Do 7 o o o iy o o e o o~ o — -~ - — " 2 -

The motor generator is started and stopped from the MDP L01. The start
pushbutton, celled Motor Generator On, and the stop pushbutton, called Mo-
tor Generator Off, and their associated lamps are placed on the front
cover. It must be noted that the stop pushbutton must be activated at
least 2 sec. to stop the generator, as the start circuits in the motor
generator control panel are able to jump over short interruptions in the

input mains.

VBL0O19 3



3.  DRUM START CIRCUITS
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The drum must always be running if possible, and therefore the drum cir-
cuits by-pass the ON/OFF pushbuttons for the computer system.

Supposing that the line breaker D and the thermal switch Hbv are closed,
the contactor MK is drawn and the drum gets power from terminal 14, by-pas-
sing the thermal motor protection MI. Furthermore the timing relay Mtr starts
running, and, when about 4 minutes have gone, Mtr draws and this causes MV
to draw and remain drawvn over its own contacts. When MV draws, MK and Mtr
will be released. The drum is then protected by the thermal protection MT.
The motor protection is short circuited under the start-up, because the
start time is very long and because the drum needs more power when the
heads have to be drawn to the drum surface.

If the emergency stop is activated, the thermal relay Hb¥ switches off,

and the neutral for the contactors MK, Mtr on MV is disconnected. The drum
powver is then disconnected and remsins disconnected until the thermal re-
lay is reset.

The fans in the drum cabinet gets power from terminal 10 over contactor
ThK. This contactor is drawn as long as Hbv is reset. The contactor MK ac-
tivates an impulse counter 'It' each time MK is drawn. Therefore 'It' indi-

cates how many times the drum has been started.

VB1019 ' | i



4,  SYSTEM START-UP
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Provided that the line breaker C and the thermal switch Hbv are closed, the
contactor Hjk draws when the pushbutton <System Mains ON> 1is activated. Hjk
remains drawn over its own contacts and Aid power is sent to the computer
via the terminal 13. At the same time as Hjk draws, the timing relay Satr.
starts draving and the yellow lamp Start Sequence’ is switched on. After a-
bout 5 sec. Satr., is drawn and the main contactors, 1FHK for the single-pha-
se loads, and 3FHK for the three-phasé loads, are drawn. The indicator <Start
Sequence’ is switched off and the green indicator <System Mains ON> is switch-
ed on.

The computer receives start command from the relay Sir. This relay will

draw as soon as the main contactor 1FHK is drawn provided that the frequency
from the motor generator is gbove the permissible limit determined by the
frequency supervising circuits Fr. in connection with Tr. Tr. is drawn with
the frequency above this limit. The lower limit is set to U8.5 cps. The re-
lay SR is only drawn under the shut-down procedure.

If the frequency becomes less than the adjusted value, Tr. falls causing the
relay Sir to fall and the computer receives stop command. When Tr. falls a

normal stop sequence is released via the contactor Hik.

5. SYSTEM SHUT-DOWN
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The stop sequence is released when the pushbutton <System Mains OFF> is ac-
tivated. The timing relay Str. starts running and the relay SR draws caus-
ing Sir to fal. The red lamp <Stop Sequence> is switched on, but <System
Mains ON> remains. 1 to 4 minutes later Str. draws which causes that all re-
lays and contactors are released with the exception of drum circults. The
indicators {Stop Sequence’ and <System Mains ON> are switched off.

The timing relay Str. is adjustable, and the time is determined by the com-

puter configuration.
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6.  EMFRGENCY BREAK
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If the pushbutton {Fmergency Break> is activated, the normal closed contact
will cause all relays end contactors to fall, with the exception of the
drum circuits. The normel open contact releases the thermsl switch Hbv. and
the drum circuits are disconnected.

When the <{Fmergency Bresk> is used, the power is switched off from the com-
puter without warning, and the normal shut-down procedure will be destroyed.
After the use of <{Emergency Break> it is necessary to reset the thermal
switch Hbv. manually.

The thermal switch Hbv is placed in the upper right section.
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The timing relay
Mtr starts drawing.

Mtr draws

S

The contactor MV
draws

0

The contactor MK
falls

D

Fig 7.1

MD?P 401 Drum Start-sequence

ale

The impuls counter
counts one step,

Drum power without
motor protection is
switched on.

Drum power with motor
protection is switched

on.
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System Mains ON
push button is
activated

Contactor Hik draws

~le

The timing relay Satr
starts drawing

Satr draws

A3

Ao

Ry

1-phase contactor

1FHK draws

e

3-phase contactor

3FHK draws

o

vlp

Relay Sir draws

» !0

C

Fig 7.2

MDP 401 Stert-up Sequence

A4

/O

WARW/

Aid power to the RC4000

system is switched on.

The indicator "Start Sequence"
is switched on.

The indicator "Start Sequence™
is switched off and the indicator
"System Mains ON" is switched
on,

1-phase mains to the RC4000
system are switched on,

3-phase mains to the RC4000
system are switched on.

"Mains ON" control signal
is send to CPU,



‘\4)

The indicators " Stop Sequence"
and "System Mains ON" are
switched off.
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Begin
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als

Systern Mains OFF
push button is
activated

e

The contactor SR

draws
The Relay Sir
falls
. "Mains OFF" control signal
1 < is send to CPU.
sle

The timing relay
Str starts drawing

The indicator "Stop Sequence"
is switched on.

A4

i

The contactors Hik,
Satr, TFHK, 3FHK,
and SR falls. 1-phase and 3-phase power to

the RC4000 system are switched
off with exception of Drum power

4

h A

and FAN power to the 1/O cabinet

e

The timing relay
Str falls

i

End )

Fig7.3

MDP 401 Stop-sequence



(1 Begin )

il

Emergency STOP
push button is
activeted

1y

Satr, 1FHK, 3FHK

The contactors : Hik,

7

and Sir falls
The indicator 1-phase and 3-phase
System Mains ON v o] power to the RC4000 system
is switched off. ~ e are switched off.
L.
The manual controlled
motor protection Hbv
is released
sy
The contactors
Mtr, MV, and
Thk folls
‘//l Fan power in the 1/O- cabinet
Drum power ) . is switched off.
is switched off. t\\J\ r
Mo

C End

Fig7.4
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MDP 401 Emergency Break Sequence
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1. MAIN DISTRIBUTION PANEL MDP 405

- e ot it ot it e o i o - = o o o o b . T o ok e A i o A - a2 S o o -

The Mein Distribution Panel MDP 405 is designed for housing the disk transfor-
mer unit DTU 401 in the case where the motor generator is omitted in the RC
4000 AC Powep System. The panel includes fuses for the three-phase input to

the transformer and a thermal overload switch for monitoring the neutral line
current. The overload switch controles the alarm indicator Transformer Alarm
on the Main Distribution Penel MDP 401. The terminal board in MDP 405 is de-
signed for linkingvthe three-phase main input to MDP LOls

The diagram for the Disk Transformer Unit DTU 401 is shown on Fig. 1.1.7and the
wiring diagram for MDP 405 is given on:Fig. 1.2.
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Disk Transformer Unit DTU 401
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Thermal overload switch
2,5~ 4 Amp
o———_-——
TP
10A
DZ2
&
Rlsltlolrls |t OMM 4014114214314 4145146147 | 64165 E | E
J1J JJ
4x6mm2
3x 208V to MDP401
/\/\/\/2\
4 x 16mm
3x 380V
N NNy
4x 16mm
3x 380V to
MDP401 v
“ ' St J S2

KL Type 10517

Fig. 1.2.

Disk Transformer Panel MDP 405 Wiring Diagram

VB1020



NOILvLIS =2aD "M1S 8
11yl 1L 3S7130N18Y04
‘A'S'O

NOILvLS
20D "MISs I
Tl 802 x ¢

NOILVLS
20D "M1S L

7L ABOZ X g

31045
JOLAVINOMN 3Svde

vd

QuOr 000¥ DY

T niroLs
0
- oy daw
1 1INVd NOILYEIYLSIa NivwW
S
| :
U \\r,.. ,
T \ ¢ b x
“ H + QYOT 13N ol ¥
I [ W 4
0 ! 0 t 0
Fp
o | o I
- Lt 1 ! | 1
I
o ! o 1
S °? 3 il S
“ i
Te—1l_* Y _ 4
¥oL o o9 dwy 09 x ¢ dwy 09
JONVYOAN 8 AB0OCX.Z ISSVX YIWIOHSNWIL dIAAYEIVAIND - AOBE X g
1L ¥373Q304
L0Y AW

TINVd NOILVEINLSIA Nivw

dAWLZZL L0

MDP 407 WIRING DIAGRAM

31-D73

[
.

RCS




8 REGNECENTRALEN

SCANDINAVIAN INFORMATION PROCESSING SYSTEMS

FALKONERALLE 1 .. DK 2000 COPENHAGEN F
DENMARK — TELEPHONE: (01) 1053 66
CABLES: REGNECENTRALEN . TELEX: 5468 RC DK




