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INSTRUMENT HANDBOOK

MODEL BWD 246A

DC POWER SUPPLY

GENERAL

Model BWD 246A dual high stability, all Silicon Solid State DC Power
Supply provides both Constant Voltage and Constant Current operation
over the full operating range, Front panel switching enables the
supply to be used up to the foliowing ratings.

1. INDEPENDENT 2 x0~36VatD- 5 Amp.
2. SERIES 0 - 72V at 0 - 5 Amp.
3. PARALLEL 0 - 36V at 0 - 10 Amp.

Integrated Circuit control and reliable silicon semi-conductors coupled
with the advanced circuit design provide very high stabilisation and
regulation with low ripple.

Using a single unit, switched to any of the three modes of operation,
the output may be programmed by several sources to provide the
following operation.

1. Remote Load Sensing

2 Constant Voltage Remote Resistance Programming

3 Constant Voltage Remote Voltage Programming

4, Constant Current Remote Resistance Programming

5 Constant Current Remote Voltage Programming

With two or more units, not necessarily of the same Model, (see Section
4 for list of ccmpatlble supplles), the following Operatlonal modes can

be Jsed.
5. Auto Series with two or more units

7. Auto Tracking, +ve to +ve, +ve to -ve, -ve to -ve,
using two or more units

8. Auto Parallel with two or more units

The MASTER SUPPLY of any of the above modes using multiple supplies
may be programmed internally or by any of the modes 1 to 5.

NOTE: For reliable operation, at least 5S5cm of free space must be

left at the rear of the heatsinks to ensure free flow of
air past the power devices.

1 - 1E
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246A

2.

1

2.2

PERFORMANCE

Constant Voltage Output

Output current should be
100mA (200mA on PARA)
less than S/C current

Continuously variable without
switching

Current Range

Line Regulation for a 10%
1ine change

Qutput Impedance

oC - 1kH=z
1kHz - 10kHz
10kHz - 1MHz

Rippie at Full Load

Response Time 0 - 1002 Joad
to within 10mV of cutput.
20mV in Series and parallel.

Temperature Stability
0 to 50°C

Long Term Stability 1,000 Hrs.

Constant Load and -Temperature

Constant Current Qutput

Maximum output voltage should
be 100mV below Q/C voltage

Continuously variable without
switching

Upper Voltage Limit

Line Regulation for a 10%
Line Change

Output Impedance DC-100Hz

Current Ripple

Response Time 0V to Upper
Voltage limit to within 4%
of nominal output

INDEPENDENT
NOS. 1 & 2 SERIES PARALLEL
0 - 36V 0 - 72V 0 - 36V
0 - BA 0 - 5A 0 - 10A
.002%+100uV  .005%+200uV  .005%+200uV
Tmst 2m 1ms
10m2 10mS) 10m2
100mQ2 100m& 100m
2mV p-p or 300uV RMS
60usSec 60uSec 100uSec
(0.01% + 2mV) per °c
0.1% + 2mV
0 - 5.0A 0 - 5.0A 0 - 10.0A
0 - 36V 0 - 72V 0 - 36V
.02% + 100pA
100K 10K 1OKS
S00pA RMS 500uA RMS 1mA RMS
See Page See Page See Page
b -3 b - 17 b - 29
2 -1
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PERFORMANCE cont'd.

2.3 Remote Load Sensing (Constant Voltage)

Ro = 2 (2R 1ead)® x 107" + 1 x 1073
‘when: (i) All.four leads (output and sensing) have identical
resistance
(ii) R lead is the resistance of one lead only
{iii) Ro is the output resistance at the load
(iv) The voltage drop across any one lead does not

exceed 0.5V

2.4 Remote Programming, Constant Voltage

(i} Resistance Programming:

The output voltage will vary at a rate determined by the
programming coefficient 1.3kQ per volt (i.e. the output
voltage will increase one volt for each 1.3k added in
series with the programming terminals.

Accuracy *10%. '

{ii) Voltage Programming:
The output voltage will vary in a 1:1 ratio with the

programming veoltage. Accuracy within 10mV.
Slewing Rate: 10pS/V (Current Limit set to 5A)

2.5 Remote Programming, Constant Current
(i) Resistance Programming:
The output current will vary at a rate determined by
the programming ceefficient 3355 approx. per amp.

Accuracy =10%, ,

The upper limit on current is dependent on the constant
current vernier at all times.

(ii) Voltage Programming:

The output current will vary at a rate determined by the

programming coefficient 235mV approx per amp. The upper limit

on current is dependent on the constant current vernier
setting.
Accuracy *5% above 1A,

2.6 Auto Series
Two or more supplies may be connected in series, noting that the
maximum voltage of each supply is 36V. Also, the current over-

loads of each suppiy are operative at the current set by the
respective current verniers,

2.7 Auto Parallel

Two or more units may be connected in parallel, thereby doubling
the available output current. The maximum current from each
supply is dependent on the setting of the current vernier.

246A
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CONTROLS AND THEIR FUNCTIONS

Power On/0ff:

Power Fuse:
Power Indicator:

Parallel, Independent,
Series (Function):

Qutput Voltage:

Qutput Current:

Current Range:

Vol tmeter Selector:
Ammeter Selector:

Set 1 -~ Set V -
Use:
(Terminal Switch)

Terminals:

Barrier Strip:
{Rear Panel)

Crowbar Overload:

Input power switch.

5 Amp delay fuse fitted after power switch in
AC line.

6.3V lamp wired into the power transformer
secondary.

Internally connects both supplies in Parallel
or Series, or allows both supplies to be
operated independently.

Continuously variable control to set output
voltage from zero to 36V or 72V as selected
by the functieon switch,

Continuously variable control to set output
current from 10mA to S00mA, 5.0A as selected
by Current Range Switch.

Selects both the maximum current output,
S00mA or 5.0A, and the corresponding ammeter
range.

Selects either No. 1 or No. 2 output voltage
for display.

Selects either No. 1 or No. 2 output current

for display.

" Enables the maximum current required {(Set 1)

to be set and the maximum voltage (Set V) to
be set without disconnecting the load from
the terminals,

NOTE: Vo must be greater than 1V to set "IV,

Load - Red (positive} Black (negative)
Ground - Uninsulated Terminal

Designated Al to AI0 inclusive, the terminations
provide ocutput and remote sensing connections,
together with remote control facilities.

Continuously variable screwdriver control
sets the over-voltage overload.
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3. CONTROLS AND THEIR FUNCTIONS cont'd. i
VOLTMETER . A.C. POWER POWER AMMETER.
SELE R ' ' -
LECTOR  \10.1 CURRENT RUSE power  “WITCH No.2 curreny SELECTOR
\ RANGE\SWITCH INDrlCATOR RANGE SWITCH / '
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N1 1 No.? FUNCTION NO.2| thJNo.z
DUTPUT COUTPUT VOLTAGE SWITCH QUTPUT VOLTAGE QUTPUT .
TEXMIMNALS CONTROL CONTROL ‘ TERMINALS
NO, ] NO.1 NQC.2 NO,2
TERMIMNAL QUTPUT CURRENT QUTPUT CURRENT TERMINAL '
SWITCH CONTROL CONTROL SWITCH
o )
O | A1 A1 | © ;
O |az Az | o i
o |az NO.2 REAR NQO.1 REAR A3 | © '
O | Aa BARRIER STRIP BARRIER STRIP | a4 ' Q
O |~s A5 | O
O |ae AG| O '
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o |a8 a8 o {
| o|aay fad | O !
! O |A10Y fawel O l
No 2 CROWBAR 85 g
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NO.2 CROWBAR OVERVOLTAGE NO. 1 CROWBAR OVERVOLTAGE .
CONTROL CONTROL '
i
I?
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NOTE:

GENERAL
INDEPENDENT
INDEPENDENT
INDEPENDENT
INDEPENDENT
INDEPENDENT
INDEPENDENT
INDEPENDENT
INDEPENDENT
INDEPENDENT
INDEPENDENT
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
SERIES
SERIES
SERIES
SERIES
SERIES
SERIES
SERIES
SERIES
SERIES
SERIES

List of Compatible

This unit has been fitted with crowbar overloads which
is now a standard fitting.
read Section 9, Para 5, Page 9-1 for the setting up

procedure, or if the crowbar facility is not required,
ensure that the crowbar control

DESCRIPTION

Constant Voltage
Constant Current

Remote Load
C.V. Remote
C.V. Remote
C.C. Remote
C.C. Remote
Auto Series

Sensing

Resistance Programming
Voltage Programming
Resistance Programming
Voltage Programming

Auto Tracking
Auto Parallel
Constant Voltage
Constant Current

Remote Load
C.V. Remote
C.V. Remote
C.C. Remote
C.C. Remote
Auto Series

Sensing

Resistance Programming
Voltage Programming
Resistance Programming
Voltage Programming

Auto Tracking
Auto Parallel
Constant Voltage
Constant Current

Remote Load
C.V. Remote
C.V. Remote
C.C. Remote
C.C. Remote
Auto Series

Sensing

Resistance Programming
Voltage Programming
Resistance Programming
Voltage Programming

Auto Tracking
Auto Parallel

Supplies

Before using the unit,

clockwise until- it is switched OFF.

is turned fully anti-
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.OPERATION cont'd.

4.1

4.2

k.3

GENERAL

For reliable ‘operation, ensure that at least 5Scm of free

space is present at the rear of the heatsinks and that adequate
ventilation above and below the heatsinks is provided. For
rack mounted units, do not operate above equipment producing
heat in excess of 50°C in the vicinity of the heatsinks,

NOTE: Check that the mains voltage connections are correct
for the supply in your location.

INDEPENDENT - Constant Voltage (0-36V, 0-5A)

Set the function switch to "INDEPENDENT", the terminal switch
to '"'SET V", the current range to the desired current cutput
range and the meter selectors to the required supplies,

Switch the Power Switch "ON' and set the required output voltage

via the output voltage control and the front panel meter. Switch

the terminal switch to "SET I" and set the required overload.
current with the output current control.

Connect the load to either the output terminals or A8 (+ve) and
A10 (-ve) on the rear barrier strip.

NOTE: When using the rear barrier strip for load termination,
make sure that the following terminals are linked.

ALQ A9 A8 A7 AG A3 A4 AT A2 Al

0000000000
T O i i ]

Switch the terminal switch to "USE",

If the output voltage drops to less than that set earlier, the
load is drawing more current than allowed for,

If the load is to be operated at a considerable distance from
the power supply and the output impedance required is to be as

low as possible, remote sensing may be employed; see Section 4.L4.

INDEPENDENT - Constant Current (0-5A, 0-36V)

Set the function switch to ""INDEPENDENT', the terminal switch
to "SET V!, the current range to the desired current output
range and the meter selectors to the required supplies.

Switch the power switch "ON' and set the maximum voltage limit
required by the Qutput Voltage Control and the front panel
meter. Switch the terminal switch to "SET I" and set the
required output current by the output current control and the
front panel meter. .

Connect the load to either the output terminals or A8 (+ve)
and A10 {-ve) on the rear barrier strip.

246A
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RESPONSE TIME TO WITHIN 4% OF OUTPUT

4‘

1600

1400
1200

1000

600

400

200

OPERATION cont'd.

k.3

INDEPENDENT - Constant Current (0-5A, 0-36V) cont'd.

NOTE: When using the rear barrier strip for load termination,
make sure that the following terminals are linked.

AL10 A9 A8 A7 AS A3 A4 AT A2 AL

IOQ?QO?(}}O?O—!

= = =

Switch the terminal switch to "USE!,

If the output current is less than that set previously, the
load impedance is higher than expected. To enable sufficient
current to be drawn, the upper voltage limit may be increased
until correct operation is achieved.

With the rear barrier strip linking above, the output
capacitance is approximately 2200uF. This high capacity
produces a long response time for rapid load changes. To
reduce the output capacity the link on the rear barrier strip
joining AS to A6 (see below} is removed, giving a much
improved transient response time.

AL1O A9 AE A7 AC AS A4 AT A2 A1

M . QO OQO00QO0BO0

’T i i

)| 1] 11

-
| I l

T —

L1]
R = CHANGE IN EXT.
RES. THROUGH

| 11y
11

WHICH THE LOAD

CURRENT 15

1| T ] REQUIRED

246A
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INDEPENDENT - Remote Load Sensing (0-36V, 0-5A)

This mode of operation is only required when the supply is
used in the constant voltage mode and the lead resistance
between the load and the power supply is excessive.



. OPERATION cont'd,
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4.5

INDEPENDENT - Remote Load Sensing (0~36V, 0-5A) cont'd.

Set the function switch to '""INDEPENDENT", the terminal switch
to "SET V", the current range to the desired current output
range and the meter selectors to the required supplies,
Connect the load as below from the rear barrier strip only.

AlO A9 A8 A7 A6 A5 Ad A3 A2 Al

== T

}xifﬁLl\JJ+

A

NOTE: 1. All four leads must have same resistance,
2. To reduce hum pickup, shield all leads or twist
together,
The output resistance at the load can be calculated quite
closely using the following equation:-

Ro = 2 (2R)2 x 1072

+1x103 g
where Ro is the output resistance as seen at the load.

R is the resistance of one lead in ohms, assuming all
four leads have identical resistance.

To supply power to the load, switch the terminal switch to
IIUSEII.

INDEPENDENT - Constant \ioltage Remote Programming

Resistance Programming (0-36V, 0-5A)

The constant voltage output of the suppiy can be controlled
from a resistance situated at a remote location. With the
power supply switched "OFF" connect the programming resistor
and rear barrier strip links as shown below.

ATQ AT AB A7 AG A5 A4 AJ A2 AL
— = Programming Coefficient
[9200000000]

HTJ L1 | E ] 1.3k per volt.
|Programming Resistor |
L !

Set the function switch to '"'INDEPENDENT", the terminal switch
to MUSE", the current range to the desired current output
range and the meter selectors to the required supplies.
Connect the load to either the front panel terminals or A8
(+ve) and A10 {-ve) on the rear barrier strip.

246A

is equal to approximately
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4. OPERATION cont'd.

L.5 INDEPENDENT - Constant Voltage Remote Programming cont'd.

Resistance Programming (0-36V, 0-5A) cont'd.

NOTE: - a. The terminal switch must be in the ‘fUSE!

position at all times. High output voltage
transients may occur across the load if the
terminal switch is used.

b. Use the power ON-OFF switch if it is required
to remove voltage from the load,

c. The maximum current may be set using the terminal
switch, the load should he disconnected if high
voltage transients can cause damage to it.

4 g INDEPENDENT - Constant Voltage Remote Programming

Voltage Programming (0-36VY, 0-5A)

The constant voltage output of the supply can be controlled by

a variable voltage produced at a remote source. The voitage

gain of the system can be either greater, egual to, or less

than unity depending on the connection of the rear barrier strip.

Al10 A9 A8 A7 A6 AS A4 AT A2 AL
r i T e 1
9000000000

| | Rz
TEE T i Eout = Ep R1 + R2
i) . R2
. SRI Ave & R1 + R2
' Ep ‘z
Programming Voltage
Ay < 1
AlO A9 A8 A7 A6 AS A4 AT A2 Al
0000Q00QO00 | .
*TIJ Ep ¥ Eout = Ep
Programming Voltage
Av = 1
246A 4 - 5
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4, OPERATION cont’'d.

L "

4,6 INDEPENDENT - Constant Voltage Remote Programming cont'd.

Voltage Programming (0-36V, 0-5A) cont'd.

ey

AlO A9 A8 A7 A6 AS A4 AT A2 Al
. R2
| |

I Tl | Ay R2

T

i

Programming Voltage

Av > 1

R o ]

NOTE:: a. The maximum gain advisable is 500.
b. If a circuit ground is required at high gain,
ground A8.

CERTERNL |

The output voltage in all of the voltage programming modes may be l
obtained at either the front panel terminals or A8 (+ve) and A10
{-ve) on the rear barrier strip. l

Before connecting the supply to the programming veoltage, check -
that the OC conditions of the programming voltage and the power

supply are correct, i.e. one side of the programming source {-ve) ":
Is connected to either the +ve or -ve output of the supply, ensure

that the supply and the programming source do not become short
Circuited or cross connected by multiple ground connections. Set .*’L
the function switch to '"'INDEPENDENT'", the terminal switch to YWSE',

the current range to the desired current Qutput, and the meter
selectors to the required supplies. Connect the load to either %
the front panel terminals or A8 (+ve) and A10 {-ve) on the rear

barrier strip. With the power supply switched "OFF" connect the
programming voltage into the rear barrier strip in either of ’
the three modes. . l

NOTE: a. The terminal switch must be in the "USE! position at 1
all times to avoid damage to the load, . :

b. Use the power ON-OFF switch if it is required to
remove voltage from the load.

c. The maximum current may be set using the terminal
switch, the load should be disconnected if high voltage
transients can cause damage to it.

4 - ¢ 246A
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246A

0.7

4.8

OPERATION cont'd.

INDEPENDENT - Constant Current Remote Programming

Resistance Programming (0-5A, 0-36V)

The constant current output of the supply can be controlled by a
resistance situated at a remote location. With the power supply
switched "OFF'"' connect the programming resistor and rear barrier
strip links as shown below.

AlO A9 A8 A7 A6 A5 A4 AJ A2 Al Programming Coefficient
’ is equal to approximately
O o le Q \;I i 34C QOhms anprox. per amp.
i
I‘__ I | |
| [
! %-’\
\

Programming Resistor

Set the function switch to ''INDEPENDENT', the terminal switch

o '"'SET V', the current range to the desired maximum current

and the meter selectors to the required supplies. Connect the
load to either the front panel terminals or A8 (+ve) and A10 (-ve)
on the rear barrier strip.

NOTE: The maximum current of the supply is still set by the
normal current controls. To check the operation the
terminal switch may be set to *SET I' and the programming
verified. Power may be connected to the load by setting
the terminal switch to '"USE',

NOTE: The upper voltage limit of 36V may be exceeded with no
damage to the supply. However, output ripple and
regulation will be impaired.

INDEPENDENT - Constant Current Remote Programming

Voltage Programming (0-5A, 0-36V)

The constant current output of the supply can be controlled by a
variable voltage produced at a remote source. With the power
supply switched "OFF'" connect the programming voltage and rear
barrier strip links as shown below.

Al10 A9 A8 A7 A6 AS A4 AT A2 Al

O Q O Q O o O Q O Q Programming Coefficient
Bl + | is equal to approximately
T 235mV per Amp.

2 |+
L]
Programming Voltage

NOTE: Check that multiple ground paths do not cause excessive
loading on the programming source or the supply.

4 -7
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4.8

4,9

Output

OPERATION cont'd.

INDEPENDENT - Constant Current Remote Programming cont'd.

Voltage Programming (0-5A, 0-36V) cont'd.

Set the function switch to '"INDEPENDENTY, the terminal switch to
“SET V', the current range to the desired maximum current and
the meter selectors to the required supplies. Connect the load
to either the front panel terminals or A8 (+ve) and A10 (-ve) on
the rear barrier strip.

NOTE: The maximum current of the supply is still set by the
normal current controls.

To check the operation, the terminal switch may be set to "SET "
and the programming verified. Power may be connected to the load
by setting the terminal switch to "USE'". The upper voltage limit
of 36V may be exceeded with no damage to the supply. However,
output ripple and reguiation will be impaired.

INBEPENDENT - Auto Series (0-72V, 0-5A)

With the unit switched to '"'INDEPENDENT", the separate supplies
(No. 1 and No. 2) may be externally connected in an automatic
series configuration to enable twice the output voltage of the
MASTER SUPPLY to be produced. Auto Series operation is not
limited to two sections of one unit but may be used for
seriesing. two or more supplies from any number of units.
Normally auto series operation demands that an equal voltage
appears across each supply. However, by selection of various
resistors the slave supplies may be made to supply varying
proportional voltages to the master output. This facility may
be useful where a Model BWD 246A is required to operate in auto
series with another BWD power supply. Ffor a list of compatible
supplies see Section 4,32, If another model supply is used, set
its front panel controls as indicated for this type of programming
in the handbook for that supply.

To connect two supplies in auto series, the rear barrier strip
iinks and resistors are connected as shown overleaf with both
supplies switched "OFF',

A1O A9 A8 A7 A5 AS A4 AT A2 AL
CQ0Q0QOCO OO0 |

1 1 | il i MASTER SUPPLY
' (EM)
+ * R =
AN |
e
AlD A9 A8 A7 A6 A5 A4 .‘-"13 A2 A1
Q0QO0CO 000D |
Ll_l L1 [ |
L n

P

SLAVE SUPPLY
(Es)

Gl

246A
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246A

OPERATION cont'd.

4.9 INDEPENDENT - Auto Series {0-72V, (-5A) cont'd,
1. IMPORTANT! Use only SINGLE POINT EARTHING.
2, For equal voltages from both supplies R1 = R2 = 47KQ.
Bl ‘If tﬁe ﬁlave supply is reguired to Qary over a different

range than the master, the values of R1 and RZ may be
selected.

-

Em _ Es i.e. the ratio of Em to Es is equal
Ry R, to the ratio of R, to R,.

Where Em > Es and R1 <ROKQ.

To connect three supplies in Auto Series, the rear barrier strip
links and resistors are connected as shown below with all supplies
switched "OFF",

A10 A9 A8 A7 A6 A5 A4 AT AZ AL

q:j“) 0 Clp Q0 0Q0O0 | MAS{EE)SUPPLY

| | | |
_ Ri
- A

Qutput

—

A10 A9 A8 A7 A6 AS A4 AT A2 Al

i ] SLAVE No. 1 SUPPLY
FQQQ?QOOOOO (Es1?
| |
R2
fEa

A10 A9 A8 A7 A6 AS A4 AT A2 AL

I SLAVE NO. 2 SUPPLY
oooo?QoOoo IE

R4

A A

and

L

IMPORTANT! Use only SINGLE POINT EARTHING.

For equal voltages from all supplies
R, = R2 = R3 = Rh = 47KQ.

If the slave supplies are required to vary over different
ranges than the master supply, the values of R, to Rh
inclusive may be selected. :

EM _ Esl ynere EM >Es, and R, <50KQ.
R R ! 1
1 2
Esl_ 252 uhere Es1 >Es2 and Ry <SOKQ.
3 : 4 -9
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OPERATION cont'd.

4.9

4.10

—

PR

INDEPENDENT - Auto Series (0-72V, 0-5A) cont'd. ';

3. cont'd.

If - .. R2 = R3 we have:~
EM - Es1 - Es2 Where EM >Es1 >Es2
R1 R2 Rh and R1 <50Kf2.

When using two or more supplies in auto series, the front panel
contrals of all supplies (units) concerned should be set as
follows:-

Set the function switch to "INDEPENDENT", the terminal switch .
to "USE", all current range switches to the same range (if using
different models use lowest current rated supply as the MASTER

and set SLAVES to slightly higher max. current output). For bes'
operation the MASTER supply should be set to the required current |
overload and the SLAVE supplies to a slightly higher output,This g
prevents the output dropping in steps as each current limit is '
reached. Set the meter selectors to the required supplies.

When all supplies are operating in the constant voltage mode, any
one ammeter will indicate the total load current plus the curren
drawn by R1, 2, 3 and 4. To monitor the total output voltage,

all the separate supply voltages may be summed {by using the
individual voltmeters), or an external voltmeter used. Connect

the load between the Yndicated points and switch ON the SLAVE
UNITS. The entire system may now be energised by switching the
MASTER UNIT ON.

00 NOT ADJUST THE SLAVE UNITS IN ANY WAY WHILST THE SYSTEM IS
CPERATING WITH A LOAD CONNECTED, AS DAMAGE TO THE LOAD MAY
RESULT.

The maximum current of each supply is set by the current control g
i
of each supply may be switched to "SET I'" and the current set.
Remember to switch back to "USE' before connecting the load to
the output.

a

INQEPENDENT - Auto-Tracking (2 x 0-36V, 0-5A)

l

The Auto-Tracking mode of operation is used when several
different voltages referred to a common line must vary
proportionally with the setting of one supply. The MASTER
SUPPLY must have the largest positive output voltage of any
in the group and it must also be the most positive.

for that supply. With the load disconnected the terminal switchl

The general principle in auto-tracking is for the largest positiy, :
supply to be used as the programming source for all the SLAVE '
SUPPLIES which are operated in the Constant Voltage Remote

Voltage Programming mode. For negative tracking supplies the

Auto Series configuration is used to provide a +, - tracking

supply. The interconnection of the two types of Auto-Tracking

(i.e. + to + tracking and + to - tracking) will be shown i
separately. However, using the same MASTER SUPPLY to provide 5
the programming source a large number of positive and negative I'
cutputs can be made to Auto=-Track.
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4, - QPERATION cont'd.

L.10  INOEPENDENT - Auto-Tracking (2 x 0-36V, 0-5A) cont'd.

ALO A9 AS A7 AB AS A4 AJ A2 AL

Cc0O000000Q0

+ EM o T
- ol
AL0 A9 A8 A7 A6 A5 A4 AT A2 AL
500000 0Q0O0 |
|| |
+E5] Q._-_J‘\-.—._—.r\’\.—-

.

MASTER SUPPLY
(EM)

SLAVE No. 1 SUPPLY
{Es1)
Esl = EM . N2

Rt + R2

[ i i | SLAVE No. 2 SUPPLY
ALO A9 AB A7 A6 A5 A4 AT A2 AL (Es2)
] R4
S0O00000QO0 | Es2=Etpylg,
| | |
+ Es2 & -JI'
| R4
r i'L
|
Common ¢&——
NOTE : This configuration may be extended to

any number of slave units all using the
MASTER SUPPLY as their programming source.

246A
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OPERATION cont'd.

4.10  INDEPENDENT - Auto Tracking (2 x 0-36V, 0-5A) cont'd.

ALD A9 AB A7 A6 A5 A4 ;43 A2 A1

MASTER SUPPLY

QQQQQQQQQO’ (EM)
f | ! t____J
+EM S L 5&_
- A10 A9 A8 A7 A6 AS A4 43 43 A1 SLA‘E’ES??J SUPPLY
|

R2
Q000 00 0Q OQ | EsT =B
| T

T |
L W RS N |

R3
o A
A10 A9 A8 A7 AG A5 A4 JJs A2 Al SLA‘(’ESS?'Z SUPPLY
POOOQOO000 00 | Esz=EM2;‘
L_ | 1
|
] .
[ 1 R4 |
-Es2 o i
Common S—
NOTE : The magnitude of the SLAVE SUPPLY output may be

greater or less than "EM" depending on the value
of the resistors.

This configuration may be extended to any number
of slave units all using the MASTER SUPPLY as their
programming source.

For equal voltages from all supplies
R] = R2 = R3 = Rh = L7KQ,

If both positive and negative supplies are required to track
from the MASTER SUPPLY the connection to the MASTER SUPPLY is
as for the particular SLAVE SUPPLY required noting that the
MASTER SUPPLY is always the most positive.

With the supplies switched OFF the interconnections between
MASTER and SLAVE supplies is carried out.

246A
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OPERATION cont'd.

4.10

b.n

INDEPENDENT - Auto Tracking {2 x 0-36V, 0~53) cont'd.

The front panel controls are set as follows for all units

. connected together, Set the function switch to " INDEPENDENT",

the terminal switch to '"USE", the current range to the desired
maximum current and the meter selectors to the required supplies,
The CURRENT OUTPUT CONTROL of each SLAVE SUPPLY sets the max imum
current for that supply and should one SLAVE SUPPLY -operate into
the constant current region it will not alter the output of any
other associated supplies. However, should the MASTER SUPPLY

output change for any reason all the SLAVE SUPPLIES will change
in a proportional manner. '

NOTE: Switch ON all SLAVE UNITS and check for Qv £100mV output
from all units. Set the VOLTAGE CONTROL on the MASTER
SUPPLY to minimum (c.c.w.) output and switch ON the MASTER
UNIT: If the MASTER UNIT contains a SLAVE SUPPLY re-check
for zero output. Increase the MASTER SUPPLY cutput to

the desired level and check all the SLAVE SUPPLIES for
correct output.

NOTE: The terminal switches MUST remain in the "USE" position,
except when checking and setting max. current output,
They should not be operated when a load is connected
since unwanted transients may occur.

A standby operation on all supplies simultanecusly may be
achieved by switching the MASTER SUPPLY YOFF'., This ensures the
SLAVE SUPPLIES follow the MASTER both on switch "ON' and on
switch "OFF",

The loads may be connected with the MASTER switched "0FF' and

Auto Tracking operation commenced when the MASTER SUPPLY is
switched "ON",

INDEPENDENT - Autc Parallel (0-36v, O-10A)

With the unit switched to INDEPENDENT the two separate supplies
(NO. 1 and NO. 2) may be externally connected in an automatic
parallel configuration to enable twice the cutput current of the
MASTER SUPPLY to be produced, Auto Parallel operation is not
limited to two sections of one unit, but may be used for
paralleling two or more supplies from any number of units.
Normally autc parallel operation infers that each supply produces
an equal output current. However, this situation is not
necessarily the case since any of the power supplies in Section
4.32 may be auto paralleled with any other supply on the
compatibility list. When joining dissimilar units. in auto
parallel each SLAVE UNIT will supply its maximum rated current
when the MASTER SUPPLY is supplying its maximum rated current.
The front panel controls for any unit other than BWD 246A should
be set according to its own handbook for this type of programming.

Switch "OFF'" all supplies that are to be connected in auto
parallel. On each supply set the function switch to "INDEPENDENT"Y,
the terminal switch to 'USE", the current range switch to the
maximum output and the meter selectors to the required supplies.
The connection diagram overieaf shows two supplies in auto
parallel.

4 - 13




k4, OPERATION cont'd.

4,11 INDEPENDENT - Auto Parallel (0-36V,0-103) cont'd.

A10 A9 A8 A7 A6 A5 A4 A3 A2 AL

- —t—0 | q) (p '®) (> (P q) MASTER SUPPLY

Eout
/I |
[ o

+ =

AZ0 A9 A8 A7 A6 15 Ad ﬁiﬁ Al Al

0 @OQC OéOQj SLAVE SUPPLY
L1 |

The total output current can be determined by summing the two
individual currents. |If dissimilar supplies are used there may
be a large difference in the two currents, Either the high
current or the low current supply will function as the MASTER
SUPPLY with equally good results.

For three or more paralleled supplies each of the SLAVE SUPPLIES
should be returned independently to the MASTER SUPPLY,

Al10 A9 A8 A7 A5 AS A4 AT AZ Al

PPQQ Q@ OQ OF—| SLAVE No.1 SUPPLY
i . ' Is1

A10 A9 A8 A7 AG als Ad A3 A2 41

; |
tout + o——O O OO0 00 000 O | master suppLy
e / i

] M
(IM+1si+1s2) i

ALO A9 AB A7 A6 A5 Ad AT A2 AL

QO0Q0O0O0 00 00 ! smv::go.zsupm
s

Ll

4 - 14 246A

a 3 b o oy -| -+

]

o

[

N EE 0w
f- M N Y ’.,_ ..

LN

N &N .S BN e =
IF—.‘M




L,

246A

OPERATION cont'd.

4,1

INDEPENDENT - Auto Parallel (0-36v, 0-10& cont'd,

With the load disconnected, switch "ON'' the SLAVE SUPPLY{IES).
Eout should be Ov £100mV. Turm the QUTPUT VOLTAGE CONTROL on

- 'the MASTER SUPPLY to minimum (c.c.w.) output and switch "'ON"

the MASTER UNIT. (I!f a SLAVE SUPPLY is contained within the
MASTER UNIT check the zero volt reading before continuing).

Set the MASTER SUPPLY to the correct ocutput level and switch
the MASTER SUPPLY "OFF",

NOTE: The terminal switches MUST remain in the "USEY position
except when checking and setting max. current output.
They should not be operated when a load is connected
since unwanted transients may occur.

A standby operation on all supplies simultaneously may be
achieved by switching the MASTER SUPPLY "OFF'", This ensures a
transient free rise and fall of output. The load may be
connected and the MASTER SUPPLY switched "ON'' to supply power
to the load,

NOTE : The CURRENT QUTPUT CONTROL on each supply is still
operative and will set the maximum current available
from each supply.

PARALLEL - Constant Voltage (0-36V C-1Ca)

Set the function switch to '"'PARALLEL', both termlnal swatches
to "SET V" and No. 2 current range to 5A.

NOTE:  Any front panel controls not mentioned may be left in
any position without having any effect on the performance
of the supply.

Switch the power switch "'ON' and set the required output voltage
via No. 2 Qutput Voltage Control and the front panel meter.
Switch No. 2 terminal switch to "SET {" and set the required
overload current with No. 2 OQutput Current Control and the front
panel meter.

Check that the rear barrier strips (No. 1 and No. 2) are both
wired as shown below and if an alteration is to be made, switch
the power switch "OFF",

Al10 A9 A3 A7 A6 AS A4 AJ A2 AL

QOO0 O0O0OO0O0
1 |

The load may be connected to either No. 2 output terminals or
A8 (+ve) and A10 (-ve) on the rear barrier strip of No. 2 Supply

ONLY.

Switch No. 2 terminal switch to MUSE'".

if the output voltage drops to less than that set earlier the
load is drawing more current than allowed for.
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4.13

OPERATION cont'd.

PARALLEL - Constant Voltage (0-36V 0-10A cont'd.

if the Joad is to be operated at a. considerable disténce
from the power supply and the output impedance required is to
be as low as possible, Remote Sensing may be employed; see

- Section 4.14.

PARALLEL - Constant Current (0-36V - 0-10A)

Set the function switch to ""PARALLEL", both terminal switches
to "SET V' and No. 2 current range to 5A.

NOTE:  Any front panel controls not mentioned may be left in

any position without having any effect on the performance

of the supply.

Switch the power supply "ON" and set the maximum voitage limit
required by the OQutput Voltage Control and the front panel meter.

Switch No. 2 terminal switch to "SET " and set the required

output current by the Output Current Control and the front panel

meter which automatically reads 10 amp F.S.D.

Check that the rear barrier strips {No. 1 and No. 2) are both

wired as shown below and if an alteration is to be made switch

the power switch "OFF".

A1O A9 A8 A7 A6 A5 A4 AT A2 Al

[0 00000000]
T |

The load may be connected to either No. 2 output terminals
or A8 (+ve) and A10 {-ve) on the rear barrier strip of No. 2
Supply ONLY.

Switch No. 2 terminal switch to "WSE",

If the output current is less than that set previously, the
load impedance is higher than expected. To enable sufficient
current to be drawn the upper voltage limit may be increased
until correct operation is achjeved.

With the rear barrier strip linking below, the output
capacitance is approximately 2200uF. This high capacity
produces a long response time for rapid load changes. To
reduce the output capacity the link on No. 2 rear barrier
strip joining A5 to A6 (see below) is removed, giving a much
improved transient response time.

246A

WY

[Ty

£y ]

A

G

[

- - - - - - - - - e -
. . 3 C R oo H




