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5. Description of Function

(see circuit diagram 681.0018.01S, sheets 1 and 2)

5.1 Frame (A50)

Note:

The frame also contains the filtering circuit
(A501) and the LED board (A502). In the
following no further reference is made to this
fact.

The voltage from the external three-phase
current network (110/208-VAC or 220/380-VAC
three-phase current) is fed via connector X76
and input filter Z1 to Z3/ L1 to L3 to the 16-A
protective switch K1.

The input filter consists of one EMC filter (2)
and one noise-suppressing choke (L) per phase.
The input filter prevents high-frequency noise
voltages, which are generated by converters
clocked with the primary current to penhetrate
into the mains network.

If switch K1 is closed, the three-phase current is
rectified by rectifier V100 (part of 28-VDC con-
verter A40). By means of varistor R100 switched
in parallel the resistance to interference is
significantly improved. At the same time the
converter frequency is filtered out by noise-
suppression chokes L5 to L7 as wel as capacitors
C1 and C5. The voltage thus produced is trans-
mitted via interface X201 / X100 tothe 50-VDC
converter A20 (see 5.3.1) as well as via interface
X202 / X100 to the 50-VDC converter A30 (see
5.4) and via interface X203 / X100 (see 5.5) to
the 28-VDC converter A40.

Simultaneously, two of the three phases are
connected via fuse F2 (1.6 A) and an insulated
jumper to toroidal-core transformer T100. De-
pending on the available mains voltage the
jumper has to be soldered in between the sol-
dering tags according to the following table.

200 VAC 2-8
220 VAC 3-8
380 VAC 4-8
400 VAC 5-8
440 VAC 6-8

Therefore, the value of the secondary voltage
(220 VAC) provided by T100 is independent of
the available mains voltage.

The 220-VAC voltage is transferred from the
toroidal-core transformer via EMC filter Z4 to
socket X71 and at the same time via fuse F3
(100 mA) to the circuit generating the auxiliary
voltage. Power for the blowers in the 1-kW
Amplifier VK 859C1 is provided via socket X71.

In the circuit generating the auxiliary voltage
the 220-VAC voltage is transformed by trans-
former T1 and rectified by rectifier V10. Filter-
ing is performed by electrolytic capacitors C2
and C3. The voltage thus produced is stabilized
to 12 VDC by means of voltage regulator N1.
The 12-VDC voltage is fed to LEDs V3 to V6 and
via interface X30/ X5 to control circuit A10 (see
5.2).

The output voltage of the regulator is set by
means of voltage divider R1/ R2 and the out-
put current is limited by means of resistor R3.
LED V6 is connected to ground via resistor R29,
that is, if the DC voltage is available LED V6 is
illuminated.

744.2557.62.01
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The third phase is fed to optocoupler V3. The
optocoupler is protected by single-ended
rectifier V2 against excessive reverse voltages
In the presence of the phase electrolytic
capacitor C10 is discharged via optocoupler V3
and transistor V4 (MOSFET) is blocked, that is,
the 12-VDC voltage is cut in.

In the absence of the phase electrolytic ca-
pacitor C10 is charged via resistor R5 and tran-
sistor T10 becomes conductive thus cutting out
the 12-VDC voltage.

Therefore, the presence of all three phases is
monitored via the charging state of C10.

The stabilized adjustable output voltage
available on interface X22 /X150 of the 50-VDC
converter A20 (see 5.3.1) is transmitted via con-
tact X506 to socket X75. The 50-VDC converter
A30 (see 5.4) is connected via interface X32 /
X150 and contact X505 to socket X75. The
output voltage is adjustable in the range 45 to
52 VDC in increments of 1 VDC. Contacts X501
and X75 are connected to ground.

The output voltage stabilized to 28-VDC is
transferred from interface X42 / X150 of the
28-VDC converter (see 5.5) via contact X504,
fuse F1 (20 A) and interface X502 / X512 to
sockets X75 and X73 as well as to blowers E1
and E2.

Plug X74 is connected via contact X503, de-
coupling diodes V104 and V106, the protector
against change of polarity V207 and electro-
lytic capacitors C103 to C106 to contacts X504
to X506.

Switchover operation is possible if to plug X74
a battery (22 to 31 VDC) has been connected,
that is, in case of mains power failures the
battery takes over. For switchover, trans-
mission or transmit / receive operation with re-
duced transmitter power is therefore guaran-
teed.

The decoupling diodes prevent the batteries to
be charged by the converters. Fuse F1 protects
the output of the 28-VDC converter against ex-
cessive currents.

5.2 Control Circuit (A10)
(see circuit diagram 681.0018.01S, sheet 2)

The circuit for control of the 50-VDC converters
and 28-VDC converter contains the small-signal
control facility for all three converters.

5.2.1 Generation of Clock

Frequency

The circuit for generation of the clock
frequency contains two crystal oscillators D1 /
D4/C14 to C17 with the crystals B1 (5.000 MHz)
and B2 (5.005 MHz) as well as the two ad-
justable dividers D2 and D3. The division ratio
can be set either to 1:50 or 1:51. Depending on
which crystal oscillator is switched on and
which division ratio is set, one of the following
clock frequencies is output:

- 98.04kHzor
- 100kHz or
- 100.1 kHz

The clock frequency thus generated is fed from
output D3.15 via interface X23 / X110 to the 50-
VDC converter A20 (see 5.3.2.1) as well as via
interface X33 / X110 to the 50-VDC converter
A30 (see 5.4) and via interface X43 / X110 to
the 28-VDC converter (see 5.5).

Switchover of the crystal oscillators and setting
the division ratio is performed by means of two
data lines (DATA 5 and DATA 6) via level
converter D11. The inputs D11.5 and .11 are
connected via RC low-pass filters and interface
X5 to socket X73. By means of level converter
D11 the 5-VDC logic is converted into a 12-VDC
logic.

Data line DATA 5 provides for switchover
between the two crystal oscillators. If the
5.000-MHz crystal oscillator is blocked by DATA
5, divider D2 is simultaneously set to the di-
vision ratio 1:50 via contacts 4 and 5 of AND
gate D4. If, however, the 5.005-MHz crystal
oscillator is blocked, the division ratio of di-
vider D2 can be set to 1:50 or 1:51 via data line
DATA 6.

744.2557.62.01
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The clock frequency is shifted in all cases where
the frequency setting on the receiver / exciter
equals xxx50kHz or xx100 kHz and thus the
harmonics which are generated by the con-
verters clocked with the primary current can
influence the receive frequency.

Depending on the receive frequency the
clock frequency is switched over from 100 to
98.04 kHz (f < 5 MHz) or from 100 to 100.1 kHz
(f > 5 MHz).

5.2.2 Generation of Nominal

Value

The 12-VDC voltage (see 5.1) is transferred
from interface X5 to voltage regulator N2 the
output voltage of which can be set to exactly
5.2 VDC by means of adjustable resistor R19.

With the aid of the stabilized 5.2-VDC voltage
and voltage divider R31 to R38 seven partial
voltages are generated. The lowest voltage is
determined by resistor R38 (= 4.5 VDC) where-
as the voltage jump from one partial voltage to
the other is fixed by means of resistors R31 to
R37 (0.1 VDC). The partial voltages and the 5.2-
VDC voltage itself are fed to the inputs of
CMOS switch D5. D5 is a 1- out-of-8 switch with
the BCD coded inputs A, B and C.

Switchover between the inputs and thus the
nominal values is performed using three data
lines (DATA 0 to 2) via level converter D10. The
inputs D10.5, .11 and .12 are connected via RC
low-pass filters and interface X5 to socket X73.
Level converter D10 converts the 5-VDC logic
into a 12-VDClogic.

Output D5.3 (nominal value) is connected via
interface X23 / X110 to the 50-VDC converter
A20 (see 5.3.2.2) as well as via interface X33/
X110 to the 50-VDC converter A30 (see 5.4).

5.2.3 Switch-on of 50-VDC Con-

verters and Fault Evaluation

The two 50-VDC converters are switched on by
means of two data lines (DATA 3 and 4) via
level converter D11. The inputs D11.4 and .12
are connected via RC low-pass filters and inter-
face X5 to socket X73. Level converter D11 con-
verts the 5-VDC logic into a 12-VDC logic.

Output D11.3 (.13) is connected via interface
X23 / X110 (X33 / X110) to the 50-VDC con-
verter A20 (see 5.3.2.6) (A30, see 5.4). Simul-
taneously, output D11.3 (.13) controls LED V3
(V4), NAND gate D8 and a monoflop. LED V3
(V4) indicates the switch-on state of the
converter.

The monoflop consists of NAND gate D6, re-
sistors R20 / R21 (R22 / R23), electrolytic capa-
citor C18 (C19) and diode V2 (V1). The output
signal of the NAND gate and the CM signal
(continuous monitoring) from interface X23 /
X110 (50-vDC converter A20, see 5.3.2.6 or
X33/X110 for 50-VDC converter A20, see 5.4)
are linked up by OR gate D7. Thus an error
message is prevented during switch-on phase
of the converter. The result controls LED V5
(V6) via NAND gate D8 and interface X5

Contact X43.8 (CM, see 5.5) is connected to LED
V3 via NAND gate D9 and interface X5.

The fault evaluation circuit consists of the
components D4 and D6 to D9. The outputs
D8.3, .5 as well as D9.5 drive the LEDs V3 to V5
on the LED board, and output D9.3 is con-
nected to socket X73 via interface X5.

If for example data line DATA 3 is set to high
level, 50-VDC converter A20 is cut in via inter-
face X23 (see 5.3.2.6). Simultaneously electro-
lytic capacitor C18 is charged via resistor R20,
that is, approx. 2 s after the switch-on signal
(DATA 3 = high) output D6.3 changes from
high to low level. During this period OR gate
D7 is blocked for the CM signal of the 50-VDC
converter A20 (X23.8, see 5.3.2.6). Output D7.3
is high, that is, LED V3 (LED board) is illu-
minated.

744.2557.62.01
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If following the switch-on delay a fault occurs
in the converter, the CM signal is low, as a re-
sult LED V3 (LED board) goes out and the level
on contact X73.A0 changes from high to low
(sum test = NoGo).

In reception both 50-VDC converters are cut
out via data lines DATA 3 and DATA 4 and LEDs
V3 and V4 are dark.

5.3 50-VDC Converter (A20)
(see circuit diagram 681.1266.01S, sheets 1 and
2)

The 50-VDC converter consists of the converter
board 50 VDC (A101), the 50-VDC control cir-
cuit (A102) and the capacitor board (A103).

5.3.1 Converter Board 50 VDC

and Capacitor Board

The rectified and filtered voltage is fed via con-
nector X100 (V;,, see 5.1), two insulated jum-
pers to two single-ended converters of iden-
tical design (half-bridge circuit). Depending on
the jumper position the two single-ended con-
verters are connected in series or in parallel.

Depending on the available mains voltage the
jumper(s) has (have) to be soldered in between
the soldering tags according to the following
table. At the same time the position of jumper
X210 has to be altered acc. to the table.

The connection in series or in parallel guaran-
tees that the operating voltage of the single-
ended converters is sufficiently high inde-
pendent of the available mains voltage.

If the two single-ended converters are con-
nected in series (operation on 220/380-VAC
three-phase current), the input voltage is
divided by interface X100. The centre voltage
thus produced and the input voltage are trans-
ferred via interface X210 to the balancing cir-
cuit (see 5.3.2.3). The balancing circuit ensures
that the two voltages are identical, if possible.

On its primary side, each single-ended con-
verter consists of four capacitors, one varistor
(resistance depends on the voltage), two
switching transistors (MOSFET), two demagne-
tizing diodes, a transformer and a current
transformer.

The input voltage is filtered by capacitors C1 to
C4 as well as C11 to C14 and switched via
switching transistors V1, V2, V11 and V12. For
this purpose the gate of the switching tran-
sistors is controlled via interface X120 with a
pulsewidth-modulated signal (see 5.3.2.1).

By altering the pulse duration the output volt-
age is stabilized, that is, for a decrease of the
output voltage the pulse duration is automa-
tically extended until the nominal output volt-
age is obtained again.

The output voltage of the single-ended con-
verters is combined via transformers T3 and T4
as well as diodes V5, V15 and V20. Simultane-
ously the diodes provide for decoupling of the
two single-ended converters. During the block-
ing state T3 is demagnetized by way of diodes

) ] V3 and V4 and T4 by diodes V13 and V14.
Mains Soldering Jumper
voltage tags position The sum signal (clocked signal) is routed via
. interface X103 to the anticipatory control cir-
200 VAC 1-4and2-3 parking cuit (see 5.3.2.4) and is simultaneously filtered
position by means of coils L1 (storage choke) and L2 as
. well as electrolytic capacitors C21 and C22.
220 VAC 1-4and2-3 pz:iiliz?\ Diode V20 is the free-running diode for the
P two single-ended converters.
380 VAC 1-2 X210.1t0.3 :
The filtered voltage is transmitted via interface
400 VAC 1-2 X210.11t0.3 X103 to the facility for comparison of the
440 VAC 1-2 X210.1 to 3 actual and nominal value and to interface X150
(Vop, see 5.1).
744.2557.62.01
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The current transformer T5 (T6) measures the
pulse current through transformer T3 (T4). De-
coupling of the measuring device and rectifi-
cation of the measured currents is performed
by diodes V7 and V17. By means of resistor R3
the measuring current is converted into a
measuring voltage. The measuring signal is
transferred via interface X101 / X102 to the
dynamic current limiter (see 5.3.2.5).

5.3.2 Control Circuit 50 VDC

5.3.2.1 Generation of the Pulsewidth-
modulated Signal

The voltage-controlled oscillator of integrated
circuit N102 is synchronized by the clock signal
which is fed via interface X110 (see 5.2.1) to in-
put N102.18 (Isyn). The RC combination R123/
C126 / C124 determines the oscillator parame-
ters. The voltage-controlled oscillator triggers
a subsequent ramp generator. Via input
N102.12 (Rf) and resistor R120 the slope of the
ramp voltage (anticipatory control circuit, see
5.3.2.4) can be controlled.

Via a comparator the ramp voltage is com-
pared with the result of the comparison be-
tween actual and nominal value (see 5.3.2.2).
The pulsewidth-modulated signal thus pro-
duced is transmitted to two AND gates. The
AND gates are connected to the outputs (Q
and Q inverted) of a push-pull flipflop, to the
balancing circuit (see 5.3.2.3), the switch-off
circuit for unbalances (see 5.3.2.4), the dynamic
current limiter (see 5.3.2.5) and the ON / OFF
circuit (see 5.3.2.6). The push-pull flipflop guar-
antees that only one of the two outputs N102.4
and .Sis active at a time.

Outputs N102.4 (Q,) and .5 (Qq) control the
CMOS switch D105 (see 5.3.2.4) as well as via
inverter D101 the transistors (FET) V117 and
V118. The drain contacts of the transistors are
connected via ignition transformers T101 and
T102 with the corresponding networks and via
interface X120 to the switching transistors of
the converter board (see 5.3.1).

5.3.2.2 Comparison between Actual and

Nominal Value

The filtered voltage (see 5.3.1) is transmitted
via contact X103.2 to voltage divider R132 /
R134. A PI control element compares the par-
tial voltage thus generated (= actual value)
with a nominal voltage. The Pl control element
consists of operational amplifier N102.(15 to
17) and an RC network. The nominal-voltage
input N102.17 is connected via voltage divider
R110/R111 and contact X110.7 with the circuit
for generation of the nominal value (see 5.2.2).

The resulting control voltage is fed via output
N102.15 to comparator input N102.14 and the
ON / OFF circuit (N103.6, see 5.3.2.6).

The comparator compares the control voltage
with a ramp voltage (see 5.3.2.1).

5.3.2.3 Balancing Circuit

The voltage (Vi,) from the converter board (see
5.3.1) is fed via interface X210 to the balanced
voltage divider R202 / R201. Depending on the
polarity of the differential voltage of the
nominal (R202/R201) and the real centre volt-
age (X210.3, see 5.3.1) the respective opto-
coupler U201 or U202 becomes conductive.

The output voltages of the optocouplers are
compared in comparator N103 with a refer-
ence voltage. The reference voltage is ge-
nerated by means of voltage divider R157 /
R142 as well as the supply voltage from contact
X110.2/ .4.

The comparator outputs control via inputs
N102.24 and .6 the AND gates (see 5.3.2.1) of
integrated circuit N102.

The single-ended converter with the lower in-
put voltage causes the respective optocoupler,
e. g. U201, to become conductive. As a result,
the voltage on input N103.5 drops below the
reference voltage and output N103.2 changes
from low to high level. The high level blocks
output N102.5 (Q1) until the two single-ended
converters have roughly the same input volt-
ages.

744.2557.62.01
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5.3.2.4 Anticipatory Control and

Unbalance Switch-off

The sum signal (see 5.3.1) is transferred from
interface X103.5 via diode V132 to voltage
divider R145 / R146. Simultaneously, the volt-
age divider is connected via diode V133 to the
12-VDC source. The diodes serve for de-
coupling the two voltages.

Depending on the inverted pulsewidth-
modulated signals (Q and Q inverted, see
5.3.2.1) the partial voltage thus produced is
switched to the corresponding capacitor C148
or C149 via the CMOS switches D105. In the ca-
pacitors the measured value is stored until the
next pulse is emitted. The capacitors are de-
coupled by voltage followers N104. The out-
puts of the voltage followers are connected via
diodes V130 and V131, resistor R144 and ad-
justable resistor R131 to input N102.21 (I,) as
well as via differential amplifier N104 to CMOS
switch D104.

Depending on the inverted pulsewidth-mod-
ulated signals (Q: and Q,, see 5.3.2.1) the
CMOS switch D105 switches the corresponding
differential voltage via resistor R120 to input
N102.12 (Rg, see 5.3.2.1).

The current produced by resistor R120 controls
the slope of the rising edge of the ramp signal
and thus the pulse duration of the pulsewidth-
modulated signals.

Voltage variations which may occur on the on
the mains input as well as unbalances are com-
pensated directly by bypassing the control
circuit.

If the input voltage (N102.21) adjustable by
R131 (switch-off in case of unbalances) exceeds
the reference voltage of integrated circuit
N102, outputs Qq (N102.5) and Q; (.4) are im-
mediately switched off. As soon as the un-
balance has been eliminated, the control cir-
cuit is switched on again via the soft start
(N102.8). :

5.3.2.5 Dynamic Current Limiter

The measuring voltage (see 5.3.1) is fed from
contact X102.2 to voltage divider R112 / R124.
In a comparator of integrated circuit N102 the
partial voltage thus produced is compared with
a reference voltage. The reference voltage is
generated by voltage divider R122 / R121 and
the reference voltage source (N102.2).

If the input voltage adjustable with resistor
R124 exceeds the reference voltage, outputs
N102.5 (Q4) and .4 (Q;) are blocked for the
remaining time of the clock period (see
5.3.2.1).

5.3.2.6 ON / OFF and Monitoring Circuit
The signal available on the switch-on circuit for
the 50-VDC converter (see 5.2.3) is transmitted
via switch $1 (T = 90° C), contact X110.5 and
resistor R151 to input N102.19. This input is
also connected to the monitoring circuit.

For switch-on of the 50-VDC converter
(N102.19 = high), capacitor C123 is charged via
a constant current source of integrated circuit
N102. The charging voltage has an influence
on the pulsewidth-generating circuit (= soft
start).

Comparator N103.(1, 6, 7) of the monitoring
circuit compares the charging voltage of capa-
citor C123 (N102.8) with the output voltage of
the actual/nominal-value comparator (see
5.3.2.2) Output N103.1 is connected via contact
X110.8 (CM) to the fault evaluation circuit (see
5.2.3) as well as to comparator N103.(10, 11,
13).

If the output voltage of the actual/nominal-va-
lue comparator exceeds the charging voltage
of C123, the level on contact X110.8 changes

744.2557.62.01
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from high to low level (NoGo message) and the
50-VDC converter is switched off via compa-
rator N103.(10, 11, 13). Switch-off is only per-
formed if the charging voltage of C123 has
exceeded the Zener voltage of V122.

In order to prevent that for a change of loads a
NoGo message is emitted and the unit is
switched off, input N103.6 is additionally con-
nected to electrolytic capacitor C140. The ca-
pacitor is charged by the reference voltage
source N102.2 via diode V134. This ensures that
during switch-on of the converters first a NoGo
and then a Go are indicated.

In case the temperature of the heat sink rises
above 90° C, the switch is automatically opened
thus switching off the converter.

5.4 50-VDC Converter (A30)
The 50-VDC converter A30 functions in exactly
the same way as the 50-VDC converter A20 (see
5.3).

5.5 28-VDC Converter (A40)

(see circuit diagram 734.9194.015)

The 28-VDC converter A40 functions in exactly
the same way as the 50-VDC converter A20 (see
5.3), except for three differences.

The nominal voltage for the actual/nominal-
value comparator (see 5.3.2.2) is not provided
by the nominal-value generator (see 5.2.2) but
by the reference voltage source N102.2, that is,
the 28-VDC converter supplies a fixed voltage.
The output voltage can be set by means of
adjustable resistor R133.

The ON line (X110.5) is connected via jumper
X1012 to the supply voltage, switching on and
off via the control circuit is therefore not
possible (see 5.2.3). In addition, the ON line is
not interrupted by a switch.

If the output voltage of the nominal / actual
comparator rises above the load voltage of
C123 the level at contact X110.8 changes from
high to low (- NoGo). There is no switch-off of
the 28-V converter.

744.2557.62.01
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6. Repair

(see circuit diagrams, parts lists and components layouts in the appendix to this Repair Manual,

listing on page 0.6)

6.1 Preliminary Remarks

The repair of the Power Supply IN 859C1 con-
sists of troubleshooting and fault elimination,
of measurements, alignments and functional
tests, of replacing subassemblies and compo-
nents as well as of a final test.

All information required for repair of the
power supply down to components level is con-
tained in this Section 6.

6.1.1 Troubleshooting

Instructions

Localize the fault by checking the nominal
values at the test points with the aid of the
troubleshooting flowcharts givenin 6.3.

6.1.2 Restoring Nominal

Characteristics

Any component that is proved to be defective -
through use of the troubleshooting flowcharts
or by performing the measurements, align-
ments and functional tests - should only be re-
placed by a component that meets the speci-
fications given in the appendix to this Repair
Manual.

Only in this way can the technical data be gua-
ranteed that are given in Section 1 of the User
Manual.

6.1.3 Spare Parts

All components are subjected to strict quality
control before they are allowed to be used in
this item of equipment.

For components from outside suppliers, e.g. re-
sistors, capacitors, diodes, transistors and inte-
grated through to highly integrated circuits,
R&S have set down their own delivery specifi-
cations for the purpose of ensuring maximum
reliability. For this reason we recommend that
only original spare parts be used for replacing
defective components.

When ordering a spare part, please state the
following:

Type, ordering code and serial number of
equipment, identification number of parts list
and designation plus stock number of the com-
ponent concerned.

All of these details are to be found in the
circuit diagrams, parts lists and components
layouts that accompany the manual.

744.2557
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6.1.4 Important User Information
The following contains details which are essen-
tial when referring to Section 6 “Repair”. This
is in order to prevent misunderstandings at a
later stage.

® For troubleshooting the given sequence
should be adhered to.

® All voltage measurements are referred to
ground, if not stated otherwise.

® All measurements and alignments are to
be performed at the permissible operating
voltage.

® Abbreviations in the text, such as X43.8,
N103.(1, 6, 7) or D11.5 are to be under-
stood as follows:

- Connector X43 - contact 8

- Integrated circuit N103
block (1, 6, 7)

- Intergrated circuit D11 - contact 5

- functional

® When performing electrical or mechanical
repairs disassemble the power supply as
well as the subassemblies only to the ex-
tent which is necessary to eliminate all
faults.

® Before performing any soldering works on
the unit or a subassembly the operating
voltage must be disconnected.

CAUTION ESD!

Among the components incorporated in the
power supply there are MOS, MOSFET and
CMOS components. Components of this kind
are extremely sensitive to high extraneous
voltages (static discharge). Therefore sub-
assemblies containing components of this kind
should be tested and repaired on a special
CMOS work station.

CAUTION

Connecting the mains voltage accidentally to
ground, e.g. with the probe of an oscilloscope,
may cause consequential damages.

WARNING

Touching the open power supply
accidentally presents a danger to life.
Repair works are only to be performed
by qualified personnel.

744 .2557
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Test Equipment and Special Tools

For performing the repairs in this section test equipment is required as listed below. Equivalent
items of test equipment can be used provided that their technical data are as good as or better

than those stated here. No special tools are necessary.

6.2.1 Test Equipment List

‘Recommended

No. Test equipment, required data R&S equipment Ordering code
1 Power Supply NGRE 100.8283
V=28V,I1=30A
2 Double Power Suuply NGMD 117.7127.02
V=5V/I =100 mA
V =12/1 = 500 mA
3 Three-phase variable-ratio separating
transformer 400V, 3 x 16 A
4 Variable-ratio separating transformer
220V, 100 VA
5 Generator
TTL, 100 kHz
6 Frequency counter
+ 1Hz
7 Slide resistor (as load resistor)
approx. 1.5Q/max. 35 A
8 2-channel Oscilloscope BOL 374.2000.02
9 Digital Multimeter UDL 44 265.5015.02
Clamp-on Current Probe ubL 4-Z3 346.8113.02

744.2557
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6.3 Troubleshooting

Troubleshooting is based on the following re- -
quirements:

- Power Supply IN 859C1 has been localized
as being defective. -

- The power supply has been removed acc. to -
6.6.1.

- The operating voltages are applied ex-
ternally.

the power supply itself (Fig. 6.1)
the filtering circuit (Fig. 6.2)

the control circuit (Fig. 6.3)

the 50-VDC converters (Fig. 6.4)

the 28-VDC converter (Fig. 6.5).

The given sequence for the troubleshooting
The following troubleshooting flowcharts should be adhered to so that faults can be de-
cover troubleshooting as well as fault elimi- tected and remedied as speedily and rationally
nationon as possible.

744 .2557
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START --)--——--

Checks LEDs and
blowers acc. to
6.4.1.1.
no
yes
no
I>0A?
yes

Remove cover acc.
to6.6.1 and
remove cabling on

See circuit diagram 681.0018.01S

V100.

Check V100 for
short circuit. Re-
place acc. to
6.6.10, if
necessary.

Check cabling
between X76 - L1

—0

to L3/Z110Z3 B
(sheet 1), L1to Remove cover
L3/Z1t0Z3 » K1, acc. to6.6.1and
K1 > V100/R100 |-4 rightside panel
and X10, V100/ acc. to 6.6.6, steps
R100 -» X10 as 2to5.
well as X20 » n
X201, X202 and
X203.
Repair
no defective cables.
Close open
connections.
yes
Check X76 (sheet

1), K1,L1to L3, Z1
to Z3, R100 and
V100.

If necessary,
replace K1 acc. to
6.6.8 as well as
X76,L1toL3,Z1to
Z3,R100 and V100
acc. 10 6.6.10.

-

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 1 of 10)

744.2557.62.01
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Are blowers
active ?

Is LED Check cabling Remove cover acc.
MAINS between 1 tg 6.6.1 and right
illuminated X50 -» X1 side panel acc. to
2 (sheet 1). 6.6.6, steps 2 to 5.

yes

Repair defective
cable.
Close open
connections.

Check '
12-VDC auxiliary

voltage acc. to

6.4.1.3.
no Check filtering
circuit acc. to Fig.
6.2.
yes

Replace LED board

acc.to 6.6.7.
Then replace V4
(sheet 1)

acc.t06.6.10.

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 2 of 10)
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Is
LED '28 vDC'
illuminated ?

yes

Are
LEDs '50 vDC'
illuminated ?

yes

®

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 3 of 10)

Pull off socket
from X50 (5, Fig.
6.13) and measure
level on X50.4
(sheet 1).

yes

Remove LED board
acc. 10 6.6.7. Then
replace V3 acc. to

" 6.6.10

Pull off socket
from X50 (5, Fig.
6.13) and measure
level on X50.2/.3
(sheet 1).

744.2557
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©

Check 50-vDC
converter acc. to

Replace

no
V3 and/or V4 acc.
t06.6.10.
yes

y Fig. 6.4.

Check output
voltage of 50-VDC
converters acc. to

6.7.3.

Check cabling
between X22 »
X506/ X501, X506

45VDC?

50vDC?
52VvVDC?

O

no -> X75,X23 > X23,
X32 » X505/ X501,1-

X505 » X75, X501

O,

Remove cover acc.
to 6.6.1and right
side panel acc. to

> X75, X33 » X33 6.6.6, steps 2 to 5.
yes and X30 » X5.
Repair defective
no cables.
Close open
connections.
yes

O

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 4 of 10)

744.2557
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Check
input voltage acc.
t06.4.1.2.

Check nominal
voltage acc. to
6.4.1.4.

Check 50-vDC
converters acc. to

Fig. 6.4.

no
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Check V100 (sheet
1), L5 aswell as L7
and, if necessary,
replace acc. to
6.6.10.

l
O

Check control
circuit acc. to Fig.
6.3.

Y

O,

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 5 of 10)
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Check output
voltage of 28-VDC
converter acc. to
6.7.2.

no Check 28-vDC
28VDC? converter acc. to
Fig. 6.5.

Measure
voltage on
output X71 by
means of digital

multimeter.
no Check
220 VAC 2 cabling between
OVAC X11 » Z4 and
Z4 » X71.
yes
Repair defective
no cables.

Close open
connections.

yes

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 6 of 10)

744.2557
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6.4.1.5.
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no
z 27VDC?

Replace Z4 (sheet
1)
acc. t06.6.10.

—0

Check cabling
between X74 -»

X503, X74 - X500,

Remove cover acc.
to 6.6.1 and right

V104 » X504, side panel acc. to
V105 - X505 and 6.6.6, steps 2 to 5.
V106 - X506.
yes
Repair defective
no cables.
Close open
connections.
yes
Check V104 to
V106 (sheet 2),
Y V207 and C103 to
Perform C106 and,
final test acc. to if necessary,
6.7. replace acc. to

no
es

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 7 of 10)
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Check output
voltage of 28-VDC
converter acc. to
6.7.2.

no

Check F1 (sheet 1).1

1

yes

Check cabling
between X42 »
X504/ X500, X502 |-
-> X75,X43 » X43
and X30 - X5.

O,

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 8 of 10)

yes Replace E1 and E2
(sheet 2)
acc.t06.6.9.
Remove cover acc.

to 6.6.1 and right
side panel acc. to
6.6.6, steps2 to 5.

no Replace
F1acc. to
6.6.10.
Remove cover acc.

to 6.6.1 and right
side panel acc. to
6.6.6, steps 2 to 5.

744.2557
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Repair

no defective cables.
Close open
connections.

yes
Check
input voltage
acc. to
6.4.1.2.
Check V100 (sheet
no 1) aswell as L6
and, if necessary
replace acc. to
6.6.10.
yes

Check 12-vDC
auxiliary voltage
acc.to 6.4.1.3.

no Check filtering
circuit acc.
to Fig. 6.2.

®

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 9 of 10)
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Check clock
frequency acc. to
6.4.3.2.

no

yes

Check 28-vDC
converter acc. to

Check D1to D4 as
well as D11 (sheet
2) and, if necessary,
replace acc. to
6.6.10.

Fig. 6.5.

X50.2 =

X50.3 = low
?

Remove LED board
acc.t06.6.7.
Then replace

V5and V6
(sheet 1) acc. to
6.6.10.

Check 50-VDC
converter acc. to | |-
6.4.

Remove LED board Remove LED board
acc.t06.6.7. acc.t06.6.7.
Then replace Then replace

V5 Vo6
(sheet 1) acc. to (sheet 1) acc. to
6.6.10. 6.6.10.

57

Fig. 6.1 Troubleshooting Flowchart, Power Supply (page 10 of 10)

744.2557
-6.14-



POWER SUPPLY ¢« IN859C1
Repair Manual « Troubleshooting

START--9------ See circuit diagram 681.0018.01S

Check F1to F3.

yes

Remove cover acc.
to 6.6.1 and right
side panel acc. to

6.6.6, steps 2 to 5.
no Replace
fuse
acc. t06.6.10.

Check whether
insulated wire has
been correctly sol-
dered in between

soldering tags.

Remove cover acc.
to 6.6.1 andright
side panel acc. to
6.6.6, steps 2 to 5.

no Solder in insulated

wire acc. to the
table.

Mains voltage

Soldering tags

200 VAC 2-8
220 VAC 3-8
380 VAC 4-8
400 VAC 5-8
440 VAC 6-8

Fig. 6.2 Troubleshooting Flowchart, Filtering Circuit (page 1 of 2)
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Check auxiliary
voltage acc. to

6.4.2.2.
Check T100, T1,
V10,C2,C3
no aswell asN1and,
if necessary,
replace acc. to
6.6.10.
yes
Check
phase monitoring
acc. to
6.4.2.1.
Check V4, V5
aswell asC10 and,
if necessary, ——->©
replace acc. to
6.6.10.

RETURN-}-—--—- Fig. 6.1

Fig. 6.2 Troubleshooting Flowchart, Filtering Circuit (page 2 of 2)
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START--)------

Check 5.2-vDC
voltage acc. to
6.4.3.1.

5.2 £0.01vDC
?

yes

Y

Align with R19.

5.2 £0.01VDC
?

-

Y

Check clock
frequency acc. to
6.4.3.2.

100/
100.1/98.04 kHz
+50Hz?

®

Fig. 6.3 Troubleshooting Flowchart, Control Circuit (page 1 of 2)

See circuit diagram 681.0018.01S, sheet 2

Check N2
aswell asR19 and,
if necessary,
replace acc. to
6.6.10.

Check D1to D4
aswell asR11 and,
if necessary,
replace acc. to
6.6.10.

744.2557 -
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Check
CMsignal
acc.t06.4.3.3.

Check D4, D6 to
D9, D11, V1, V2,
i4651 \\//%(é no C18aswell asC19
_.2 - o and, if necessary,
T1s? replace acc. to
6.6.10.
Check
BCD/decimal
converter acc. to
6.4.3.4.
Check D5
aswell asD10 and,
if necessary,
replace acc. to )
6.6.10.
RETURN-}------ Fig. 6.1

Fig. 6.3 Troubleshooting Flowchart, Control Circuit (page 2 of 2)
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START--§------ See circuit diagram 681.1266.01S

Check
synchronization
acc.to 6.4.4.1.
Replace control
' no Replace circuit acc. to
in order ? N102 T71 66310r664
acc.t06.6.10. respectively_
yes
Adjust
N102 acc. to
6.5.3.1.
Check control
circuit acc. to
6.4.4.2. O

Operating
voltage set
correctly ?

Solder ininsulated
jumper(s) acc. to
table.

®

Fig. 6.4 Troubleshooting Flowchart, 50-VDC Converters (page 1 of 7)

Mains voltage Soldering tags
200 VAC 1/4 and 2/3
220 VAC 1/4 and 2/3
380 VAC 1/2
400 VAC 172
440 VAC 1/2

744.2557.62.01

-6.19-




POWER SUPPLY ¢ IN859C1
Repair Manual ¢ Troubleshooting

Replace converter
board 28 VDC acc.
to 6.6.3.20r6.6.4

1 respectively. |

Solderin 'insulated
jumper(s)
correctly.

Check V1,V2 V11
aswell as V12 and,
if necessary,

replace acc. to

6.6.10.
Does control
start up
?
Check whether
no connection
L
=10%? X210iis
closed.
yes ’
Close
no connection and
repair cabling,
if necessary.
yes

o © O

Fig. 6.4 Troubleshooting Flowchart, 50-VDC Converters (page 2 of 7)
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O,

Replace converter Replace control

board 50 VDC acc. circuit 50 VDC acc.

t06.6.3.20r6.6.4 t06.6.3.10r6.6.4
respectively. | respectively.

Re-change conver-
ter board 50 VDC
acc.t06.6.3.20r
no 6.6.4 respectively.
Check N103, U201,
U202 as well as
C141 and, if
necessary, replace

yes acc.t06.6.10.

@

Check cabling and,

if necessary,
replace defective
50 +0.25Vv?
. cables.
(without load) Close open

connections.

yes

& O,

Fig. 6.4 Troubleshooting Flowchart, 50-VDC Converters (page 3 of 7)
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Replace converter
board 50 VDC acc.
t06.6.3.20r6.6.4

50 £0.25Vv?

(with load) . Replace capacitor
respectively. board acc. to
yes 6.6.3.30r 6.6.4
| respectively.

Check C21 to C23,
no L1 aswell as L2
and, if necessary,
replace acc. to
6.6.10.

SHC

Check whether
connection
X101/X102 is
closed.
no Close connection
' and repair cabling,
;:,'g_l 6.1 if necessary.
yes
Replace control
circuit acc. to Check TS, T6, V7,
6.6.3.1and V17 as well as
converterboard -F R124and,if v o
50 VDC acc. to necessary, replace
6.6.3.20r.6.6.4 acc. 10 6.6.10.
respectively.

Fig. 6.4 Troubleshooting Flowchart, 50-VDC Converters (page 4 of 7)
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Check whether
connections
X101/X102, X103,
X112, X120 and
X210 are closed.

no

yes

With oscilloscope
check whether on
interface X120
ignition pulses are
available.

yes
Ignition pulses
?

no

O

Close connection
and repair cabling,
if necessary.

O,

Replace converter

board 50 VDC acc.

t06.6.3.20r6.6.4
respectively.

Does
control start up

no

Replace
components acc.
to6.6.3.40r6.6.4

respectively.

Re-change conver-
ter board 50 VDC
acc.t06.6.3.20or
6.6.4 respectively.
Check T3, T4, V5,
Vi5aswell as V20
and, if necessary,
replace acc. to
6.6.10.

Fig. 6.4 Troubleshooting Flowchart, 50-VDC Converters (page 5 of 7)
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With oscilloscope
check whether on
interface X114
pulsewidth-
modulated signals
are available.

Replace control
circuit 50 VDC acc.
to 6.6.3.10r 6.6.4

respectively.

ulsewidth-
modulated
signals?

yes

Check T101, T102,
V101,V102, V104,
V105, Vv107,V108,
V110,V111,V113
toV118,C101 as
well as D101 and,
if necessary,
replace acc. to
6.6.10.

With digital
multimeter
measure voltage
on contact
N102.8.

O,

e

yes
approx. 5VDC
?

With digital
multimeter
measure voltage
on contact
N102.2.

no

no

approx. 2.5VDC?

Replace control
circuit 50 VDC acc.
to 6.6.3.10r 6.6.4

respectively. |

Check C122
aswell as N102
and, if necessary,
replace acc. to
6.6.10.

Fig. 6.4 Troubleshooting Flowchart, 50-VDC Converters (page 6 of 7)
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©

With digital
multimeter
measure voltage
on contact Replace control
N102.19. circuit 50 VDC acc.
Y to 6.6.3.10r 6.6.4
l respectively.
i
Check S1,N103,
no V122,V134
aswell as C140
and, if necessary,
replace acc. to
6.6.10.
yes

Check V130 to

V134,D105, N104
as V\{eH asR131 >
and, if necessary,

replace acc. to

6.6.10.
Y
Replace Replace control
N102 acc. to -} J circuit 50 VDC acc.
6.6.10. to 6.6.3.10r 6.6.4
 respectively.
Adjust
N102 acc. to
6.5.3.1

Fig. 6.4 Troubleshooting Flowchart, 50-VDC Converters (page 7 of 7)
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START--)------ See circuit diagram 734.9194.01S

Check
synchronization
acc.t06.4.5.1.

inorder?

Y

Replace Replace control
N102 -1 circuit 28 VDC acc.
acc.t06.6.10. to 6.6.5.1.
Adjust
N102
acc.t06.5.3.2.

Check control
circuit acc. to
6.4.5.2.

Operating
voltage set
correctly?

O,

Solder ininsulated
jumper(s) acc. to
the table.

®

Fig. 6.5 Troubleshooting Flowchart, 28-VDC Converter (page 1 of 7)

Mains voltage Soldering tags
200 VAC 1/4 and 2/3
220 VAC 1/4 and 2/3
380 VAC 172
400 VAC 1/2
440 VAC 172

744.2557.62.01
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Replace converter
board 28 VDC acc.
to 6.6.5.2.

1

|
Solderininsulated
jumpers correctly.

replace acc. to
6.6.10.

Does

control start up
?

Check V1,V2,V11
aswellasV12 and,
if necessary,

Close connection
and repair cabling,
if necessary.

yes
o Check
o - whether
<10%? connection X210 is
closed.
yes
no
yes

O O

O

Fig. 6.5 Troubleshooting Flowchart, 28-VDC Converter (page 2 of 7)
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Replace converter
board 28 VDC acc. Replace control

t06.6.5.2. circuit 28 VDC acc.
I to 6.6.5.1.

T

Re-change conver-
ter board 28 VDC
acc. 10 6.6.5.2.
Check N103, U201,
U202 as well as
C141 and, if
necessary, replace

yes acc.t06.6.10.

no

Check cabling and,
if necessary,
replace defective
cables. Close open

28 +0.1VvVDC?
(without load)

connections.
Adjust with
R133.

Y yes no Replace

- 28 +0.1VDC? N102 acc. to
6.6.10 and adjust
acc. to
Y 6.5.3.2.

1
]
@ Replace control circuit

28 VDC acc. 6.6.5.1.

Fig. 6.5 Troubleshooting Flowchart, 28-VDC Converter (page 3 of 7)
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Replace converter
board 28 VDC acc.
106.6.5.2.

28 +0.1VvDC?
(with load)

yes

Check C21, C22, L1

no aswell as L2

28 +0.1VDC? and, if necessary,

replace acc. to
6.6.10.

l
O

Check whether
connection
I=168A? X101/X102
is closed.
Close
RET ,U RN N6 | connection and
" repair cabling, if
Fig. 6.1 necessary.
yes
Replace control Check T5, T6, V7,
circuit 28 VDC acc. V17 aswell as
to6.6.5.1andcon- F-+ R124and,if >
verter board 28 VDC necessary, replace
acc. to 6.6.5.2. acc. 10 6.6.10.

Fig. 6.5 Troubleshooting Flowchart, 28-VDC Converter (page 4 of 7)
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Check whether
connections
X101/X102, X120
and X210 are
closed.

no

yes

With oscilloscope
check whether on
X120 ignition
pulses are
available.

Ignition pulses
?

no

Close
connections and
repair cabling, if

necessary.

O,

Replace converter
board 28 VDC acc.
t06.6.5.2.

Does
control start up

Replace
components acc.
to 6.6.5.3

Re-change conver-
ter board 28 VDC
acc.106.6.5.2.
Check T3, T4, V5,
V15 aswell as V20
and, if necessary,
replace acc. to
6.6.10.

Fig. 6.5 Troubleshooting Flowchart, 28-VDC Converter (page 5 of 7)
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With oscilloscope
check whether on
interface X114
pulsewidth-
modulated signals
are available.

'

ulsewidth-
modulated
signals ?

With digital
voltmeter
measure
voltage on
‘contact N102.8.

'

approx. 5VDC
?

no
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yes

yes

Replace control
circuit 28 VDC acc.
to 6.6.5.1.

Check T101, T102,
Vv101,V102,V104,
V105,Vv107,Vv108,
vV110,V111,Vv113
toV118,C101 as
well as D101 and,
if necessary,
replace acc. to
6.6.10.

O,

With digital
voltmeter
measure
voltage on
contact N102.2.

approx. 2.5VDC
?

Replace control
.circuit 28 VDC acc.
to6.6.5.1.

Check C122
aswell as N102
and, if necessary,
replace acc. to
6.6.10.

Fig. 6.5 Troubleshooting Flowchart, 28-VDC Converter (page 6 of 7)
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©

With digital
voltmeter
measure voltage
on contact
N102.19.

yes

Check V130+to
V134, D105, N104
aswell as R131
and, if necessary,
replace acc. to
6.6.10.

no

Replace control
circuit 50 VDC acc.
to 6.6.3.10r6.6.4

respectively.

Check N103, V122,
V134 as well as
C140 and, if
necessary, replace
acc. t06.6.10.

Y

Replace - Replace control
N102acc.to - circuit 28 VDC acc.
6.6.10. to 6.6.5.1.

!

Adjust
N102
acc.t06.5.3.1.

-

Fig. 6.5 Troubleshooting Flowchart, 28-VDC Converter (page 7 of 7)
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6.4

The measurements and functional tests that
are described below are the more detailed pro-
cedures to the instructions given in condensed
form in the troubleshooting flowcharts. Conse-
quently one will usually undertake these mea-
surements and functional tests by branching
out of the troubleshooting flowcharts at a par-
ticular point. When the measurement etc. has
been performed, return to the troubleshooting
at the same point where it has been left.

If a fault has been clearly identified before-
hand, however, one can of course commence
with one of these measurements etc. directly.

6.4.1 Housing (A50)

(see circuit diagram 681.0018.01S)

6.4.1.1 Check of LEDs and Blowers

1. Arrange test set-up acc. to Fig. 6.6.
2. Switch on Power Supply IN 859C1.

3.  Onvariable separating transformer slowly
increase output voltage until the nominal
voltage (380 VAC) is reached and observe
input current, LEDs MAINS and 28 VAC as
well as the blowers.

I<1A
blowers are on
LEDs are illuminated

Nominal values:

Note:

For voltage increase observe maximum
current.

4. Via test adapter (Fig. 6.9) switch on the
two 50-VDC converters (51.1 = $1.2 =
high) and observe LEDs 50 VDC (I) and
50 VvDC (II).

Nominal value: LEDs areilluminated

Measurements and Functional Tests

5. After the functional check has been ter-
minated perform steps 1 and 2 in the re-
verse order.

6.4.1.2 Measuring Input Voltage for Con-

verters

1. Remove cover acc.t06.6.1.

2. Undo and remove eight M4 x 8 screws (4,
Fig. 6.11) fixing the right side panel to the
power supply.

3. Pull off three flat sleeves on filter Z4 (1,
Fig. 6.12).

4. Press siraps on socket and pull off socket
from 6-way male connector strip X11 (1,
Fig.6.13).

5. Remove right side panel.

6. Check whether insulated wire is located
correctly between soldering tags 4 and 8
(for 380-VAC operation). If necessary, sol-
derinsulated wire in anew.

7. Press straps on socket and pull off socket
from 6-way male connector strip X20 (3).

8.  Arrange testset-up acc. to Fig. 6.6.

9. Switch on Power Supply IN 859C1.

10. On variable separating transformer set
output voltage to 380 VAC.

11. W.ith digital voltmeter measure voltage
between contacts X20.4 (+) and .5 (-), .1
(+)and .2 aswell as .6 (+) and .3 (-).
Nominal value: 535_19VDC

12. After the functional check perform steps
1to9in the reverse order.

744.2557.62.01
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Measuring 12-VDC Auxiliary
Voltage

Remove cover acc. t0 6.6.1.

2. Push locking devices on 10-way male
connector strips X23 (2, Fig. 6.12), X33 (3)
and X43 (4) sideways and pull off sockets.

3.  Arrange test set-up acc. to Fig. 6.6.

4.  Switch on Power Supply IN 859C1.

5.  On variable separating transformer set
output voltage to 380 VAC.

6. With digital voltmeter measure voltage
between contacts X23.2 and .1 (ground),
X33.2 and .1 (ground) as well as X43.2 and
.1(ground). :

Nominal value: 12 +1VDC

7.  After the functional perform steps 1 to 4
in the reverse order.

6.4.1.4 Measuring Nominal Voltage

1. Remove cover acc.106.6.1.

2. Push locking devices on 10-way male
connector strips X23 (2, Fig. 6.12) and X33
(3) sideways and pull off sockets.

3. Arrange test set-up acc. to Fig. 6.6.

4.  Switch on Power Supply IN 859C1.

5. On variable separating transformer set
output voltage to 380 VAC.

6. Via test adapter (Fig. 6.9) switch on the
two 50-VDC converters (S1.1=51.2 = high)
and set to 50 VDC (S1.5=51.7 = high and
$1.6 = low).

7. With digital multimeter measure voltage
between contacts X23.7 and .1 (ground)
aswell as X33.7 and .1 (ground).

Nominal value: 5 *£0.1VDC
8.  After the functional check perform steps

1to 4in the reverse order.

744.2557
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6.4.1.5

1.

6.4.2

Functional Check of Switchover
Operation

Arrange test set-up acc. to Fig. 6.6.

On interface X74 set supply voltage to 28
+ 0.5 VDC and switch on.
Nominal value: both blowers are active

Connect adjustable resistor R, between
contacts X75.3 and .5 (ground).

Set output current on interface X75 via
resistor R to 10 A and measure output
voltage.
Nominal value: = 27VDC(2 V;,-1V)
Repeat measurement for contacts X75.4
and .2 (ground = .5).

After the functional check has been ter-

minated perform steps 1 and 2 in the re-
verse order.

Filtering Circuit (A501)

(see circuit diagram 681.0018.01S)

6.4.2.1

Functional Check of Phase
Monitoring

Remove filtering circuit acc. t0 6.6.6.

Connect variable separating transformer
to contacts X10.1 and .4.

Solder in insulated wire between solder-
ing tags 3 and 8.

CAUTION

When reinstalling the filtering circuit the
insulated wire has to be soldered in in the ori-
ginal position.
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4. With digital voltmeter measure voltage 3.
between contacts X30.A1 and .A4

Set output voltage of the power supply to
12 VDC and switch on.

(ground).
4. With digital multimeter measure voltage
Nominal value: < 5VDC on contact N2.5.
6. After the functional check has been ter- Nominal value: 5.2 £0.01VDC
minated perform steps 1 and 3 in the re-
verse order. For deviations from the nominal value
adjust with resistor R19.
» 5. After the measurement has been termi-
6.4.2.2 Measuring Auxiliary Voltage nated perform steps 1 to 3 in the reverse
order.
1. Remove filtering circuit acc. 10 6.6.6.
2. Connect variable separating transformer
to contacts X10.1 and .4. In addition, con- 6.4.3.2 Measuring Clock Frequency
nect contacts X10.4 and .2 to each other.
1. Remove control circuit acc. 10 6.6.2.
3. Solder in insulated wire between
soldering tags 3 and 8. 2. Connect power supply to contacts X5.8
(+)and .9 (-).
CAUTION
When reinstalling the filtering circuit the 3. ?;tvogé;::‘t dv:v:’t;?: :: the power supply to
insulated wire has to be soldered in in the ori- ’
ginal position. ‘ 4. Connect contacts X5.17 (DATA 5) and .18
¢ (DATA 6) to +5VDC.
4.  With digital voltmeter measure voltage .
between contacts X30.A1 and A4 5.  With frequency counter measure fre-
(ground) quency on contacts X23.6, X33.6 and
’ X43.6.
. . +
Nominal value: 12 £1VDC Nominal value: 100 +0.050 kHz
5. After the functional check has been ter-
minated perform steps 1 to 3 in the re- 6. Connect contact X5.17 (DATA 5) to
ground.
verse order.
7. With frequency counter measure
frequency on contacts X23.6, X33.6 and
L. X43.6.
6.4.3 Control Circuit (A10)
Nominal value:  100.1 *0.050 kHz
(see circuit diagram 681.0018.01S)
8. Connect contact X5.18 (DATA 6) to
ground.
6.4.3.1 Measuring 5.2-VDC Voltage
9. With frequency counter measure fre-

1.  Remove control circuit acc. t0 6.6.2.

2. Connect power supply to contacts X5.8
(+)and .9¢(-).

quency on contacts X23.6, X33.6 and
X43.6. '

Nominal value: 98.04 +0.050 kHz

744.2557.62.03
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10. After the measurement has been termi- 3.
.. nated perform steps 1 to 3 in the reverse
order.

6.4.3.3 Measuring CM Signal
1. Remove control circuit acc. t0 6.6.2.

2. Connect power supply to contacts X5.8
(+)and .9(-).

3. Set output voltage of power supply to 12
VDC and switch on.

4.  Connect contacts X23.8, X33.8 and X43.8
to + 12 VDC.

5. With digital multimeter measure voltage
on contact X5.11.

Nominal value: = 4.5VDC

6. Connect in turn one, two and all contacts
mentioned in step 4 to ground and mea-
sure voltage on contact X5.11.

Nominal value: < 0.1VDC

7. Connect contacts X23.8 and X33.8 to 5
ground and X43.8to + 12 VDC.

8. Connect oscilloscope to contact X5.11.

Set output voltage of the power supply to
12 VDC and switch on.

Connect contacts X5.12 (DATA 0), .13
(DATA 1) and .14 (DATA 2) acc. to the
table to +12 VDC (= H) and ground (L)
and with digital multimeter measure volt-
age on contacts X23.7 and X33.7.

Nominal value:

12.ﬁ§,14 X23/X33
LLL 4.5 £0.10VDC
HLL 4.6 £0.10VDC
LHL 4.7 £0.10VDC
HHL 4.8 £0.10 VDC
LLH 4.9 +0.10VDC
HLH 5.0 +0.10 VDC
LHH 5.1 £0.10 VDC
HHH 5.2 +0.10 VDC

Perform steps 1to 3 in the reverse order.

9. Connect contact X5.19 (DATA 3) to +12 6.4.4 50-VDC Converters

VDC and measure time until on contact
X5.11 a high pulse appears.

(A20/A30)

(see circuit diagram 681.1266.025)

Nominal value: 2 *1s

10 Repeat measurement with contact X5.16 6.4.4.1 Functional Check of

(DATA 4) being connected to 12 VDC.

11. Perform steps 1to 3 in the reverse order. 1.
2.
6.4.3.4 Functional Check of BCD / Decimal
Converter
1. Remove control circuit acc. t0 6.6.2. 3.

2. Connect power supply to contacts X5.8 4.
(+)and .9(-).

744.2557
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Synchronization

Remove 50-VDC converter A20 acc. to
6.6.3 and A30 acc. 10 6.6.4.

Undo and remove 17 M2.5x5 screws (1,
Fig. 6.14) fixing the screening hood to the
50-VDC converter.

Remove hood.

Connect power supply to contacts X110.2
(+)and .1(-).



5. Set output voltage of the power supply to  10.
12 VDC and switch on.

6. Connect rectangular-wave generator to  11.
contact X110.6.

7. Set output frequency of the generator to
100 kHz and switch on.

12.

8. With frequency counter measure fre-
quency on interface X113.

Nominal value: 100 kHz

9. Repeat functional check at frequencies of
90 and 110 kHz.

10. Perform steps 1to 7 inthe reverse order.

6.4.4.2 Functional Check of Control Loop

13.

1. Remove 50-VDC converters A20 and A30
acc. 10 6.6.3 and 6.6.4 respectively.

14.

2.  Undo and remove 17 M2.5x5 screws (1,

Fig. 6.13) fixing the screening hood to the  15.
50-VDC converter.

3.  Remove hood.

4. Undo and remove five M3x10 screws 16.
fixing the printed circuit board “Control
circuit 50 VDC” (A102) to the 50-VDC con-
verter. .

5. Laterally fold back printed circuit board. 17.

6. Remove protective plate.

7.  On the printed circuit board of converter
50 VDC (A101) check whether insulated
jumper(s) has (have) been soldered in cor-  18.
rectly between soldering tags 1 to 4 acc.
to the available mains voltage. If neces-
sary, solder in insulated jumper(s) anew.

19.

8. Arrange test set-up acc. to Fig. 6.7.

9. Setresistance of load resistor R  to 5 Q. 20.

744.2557
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On test adapter (Fig. 6.10) close switch
"ON".

Slowly increase output voltage of power
supply unit on connector X100 to 150 VDC
and in doing so observe input current
(short circuit!).

Increase nominal voltage (5-VDC power
supply). With oscilloscope monitor volt-
age on common contact of diodes V5, V15
and V20 (15, Fig. 6.14) and with digital
voltmeter measure voltage on interface
X150.

Nominal value: at approx. 9 VDC (X150)
control sets in and oscil-
loscope shows roughly
the same pulse voltages
for both halves of the
converter

Increase output voltage of power supply
on connector X100 to 510 VDC.

Set nominal voltageto 5 +0.01 VDC.

With oscilloscope measure unbalance
between the halves of the converter.
Nominal value: = 10%

With digital voltmeter measure voltage
on contact X150A (B = ground).

Nominal value: 50 £0.25VDC

With load resistor R, set output current of
30 A and with digital voltmeter measure
voltage on contact X150A (B = ground).
Nominal value: 50 +0.25VDC

Reduce output voltage of power supply
on connector X100 to 425 VDC and repeat
measurement acc. to step 17.

Set switching regulator acc. t0 6.5.3.1.

Perform steps 1to 8 in the reverse order.
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6.4.5 28-VDC Converter (A40) 5. Laterally fold back printed circuit board.
(see circuit diagram 734.9194.01S) 6. Remove protective plate.
7.  On converter board 28 VDC (A101) check
6.4.5.1 Functional Check of whether insulated jumper(s) has (have)
Synchronization been soldered in correctly between sol-
dering tags 1 to 14 according to the avail-
1. Remove 28-VDC converter A40 acc. to able mains voltage. If necessary, solder in
6.6.5. insulated jumper(s) anew.
2. Undo and remove 11 M2.5x5 screws (1, 8.  Arrange test set-up acc. to Fig. 6.8.
Fig. 6.15) as well as two M3 x8 screws
fixing the screening hood to the 28-VDC 9.  Setresistance of load resistor R to 5 Q.
converter.
10. On test adapter (Fig. 6.10) open switch
3. Remove the hood. 'ON'.
4. Connect power supply to contacts X110.2  11. Slowly increase output voltage of power
(+)and.1(-). supply on connector X100 to 150 VDC and
simultaneously observe input current
5. Setoutput voltage of the power supply to (short circuit!!).
12 VDC and switch on.
12. By means of oscilloscope observe voltage
6. Connect rectangular-wave generator to on the common contact of diodes V5, V15
contact X110.6. ’ and V20 (10, Fig. 6.15)
7. Set output frequency of the generator to Nominal value: oscilloscope shows
100 kHz and switch on. roughly the same pulse
voltages for either of
8. With frequency counter measure fre- the converter halves.
quency on interface X113.
13. Increase output voltage of power supply
Nominal value: 100 kHz unit on connector X100 to 515 VDC.
9. Repeat functional check at frequencies of 14. By means of oscilloscope measure unbal-
90 and 110 kHz. ance between the two converter halves.
10. Perform steps 1 to 7 in the reverse order. Nominal value: < 10%
15. With load resistor R set output current of
16.8 A and with digital voltmeter measure
6.4.5.2 Functional Check of Control Loop voltage on contact X150A (B = ground).
1. Remove 28-VDC converter acc. t0 6.6.5. Nominal value: 28 £0.1VDC
2. Undo and remove 11 M2.5x5 screws (1, For deviations from the nominal value
Fig. 6.15) and two M3 x 8 screws (2) fixing align with adjustable resistor R133.
the screening hood to the 28-VDC con-
verter 16. Reduce output voltage of power supply
unit on connector X100 to 425 VDC and
3. Remove the hood. . repeat measurement acc. to step 14.
4. Undo and remove four M3 x 12 screws (3)  17. Set switching regulator acc. 10 6.5.3.2.
fixing the printed circuit board “Control
28 VDC" (A102) to the 28-VDC converter. 18. Perform steps 1to 8 in the reverse order.
744.2557.62.01
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6.5 Setting and Alignment

Within repair of the power supply no special
alignment is required.

6.5.1 Setting of Operating
Voltage

1. If the power supply is still installed in the
19" rack proceed acc. to the following
steps:

a) Switch off power supply.

b) Undo four screws (1, Fig. 6.11) fixing
the power supply to the rack.

¢) Carefully pull out 'power supply until
a resistance is felt.

d) Press securing devices (2) preventing
the power supply from falling out of
the rack upwards on both sides and
pull out power supply completely.

2. Place power supply in such a way that the
cover and side panels are accessible.

Voltage Soldering tags
200 VAC 2/8
220 VAC 3/8
380 VAC 4/8
400 VAC 5/8
440 VAC 6/8

NW=NPOTO

3. Undo and remove 22 M3x8 screws (3) 10. For 50-VDC converters proceed acc. to the

fixing the cover to the power supply.
4. Remove cover.

5. Undo eight M4 x8 screws (4) fixing the
right side panel to the power supply.

6.  Pull off three flat sleeves from filter Z4 (1,
Fig. 6.12).

7.  Onprinted circuit board “Filtering circuit”
(A501) press straps on sockets and pull off
socket from 6-way plug X11 (1, Fig. 6.12).

8. Remove rightside panel.

9. On printed circuit board AS01 (see figure
and components layout 681.1072.01) un-
solder insulated jumper between solder-
ing tags 8 and 2 or 3 (4 to 6) and solder
back in according to the table.

following steps:

a) On printed circuit board “Control cir-
cuit” (A10) press locking devices on
10-way male connector strip X23 (2,
Fig. 6.21) or X33 (3) respectively side-
ways and pull off sockets.

b) For removal of 50-VDC converter A20,
additionally press the locking devices
on 10-way male connector strip X43
(4) located on printed circuit board
A10 sideways and pull off socket.

¢) Press straps on socket and pull off
socket from 2-way male connector
strip X100 (5).

d) Undo two screws securing the plug
and pull off plug from 3-way female
connector strip X150 (6).

744.2557.62.01
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e)

9)

h)

)

k)

POWER SUPPLY ¢ IN859C1
Repair Manual e Setting and Alignment

Undo two screws (M6 x30) through
the openings (7) in the screening
hood.

Carefully pull out 50-VDC converter
on screening hood.

Undo and remove 17 M2.5x 5 screws
(12, Fig. 6.14) fixing the screening
hood to the 50-VDC converter.

Remove screening hood.

Undo and remove five M3 x 10 screws
(2) fixing the PCB “Control circuit 50
VDC" (A102) to the 50-VDC converter.

Laterally fold back printed circuit
board. If necessary, the printed circuit
board can also be removed. For this
purpose on PCB "Control circuit S0
VDC” pull off sockets from male con-
nector strips X102 (4-way - 3), X103 (6-
way - 4), X112 (2-way - 5), X120 (11-
way - 6) and X210 (3-way - 7).

Remove protective plate.

On printed circuit board "Converter
board 50 VDC “ (A101) carefully un-
solder insulated jumper(s) between
soldering tags 1 and 4 (see figure as
well as component layout 734.9059)
and solder back in according to the
table.

m)

The following is only to be performed
if the 50-VDC converter is set to an
operating voltage of 200 or 220 VAC.

Pull off socket from 3-way connector
strip X210 (see figure as well as com-
ponents layout 681.1672) and connect
again to X210 one position in direc-
tion of capacitor C201 (parking posi-
tion).

Voltage Soldering tags

200 VAC 1/4and 2/3

220 VAC 1/4and2/3

380 VAC 112

400 VAC 1/2

440 VAC 1/2 n)
744.2557.62.01
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Perform steps a) to k) in the reverse
order.















































































































































































































































































































































































































































































