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GENERAL DESCRIPTION

The BPAC is an SCR or thyristor powar control ut:.lxzmg the
zero crossover firing method. The single phase BPAC
(BPAC-1) uses only one set of back-to-back SCR's. The three
. phase BPAC (BPAC-3) utilizes the master-slave technigue for
‘three phase power control. It encorporates two sets of bagk-
to-back SCR's to control the power in a delta three phne load.
Ll to T1 is the master or controlled section; L3 to T3 is the
slave set of SCR‘s and L2 to TZ is a direct connectmn and
has no control.” -

Troubleshooting of the BPAC in the fiel’dkca.n be relatively
.eimple if the troubleshooting is kept to changing of defective

SCR's or circuit boards. "Plug-in circuit boards can best be
- repaired at the factory, A

INDICATIONS OF MALFUNCTION
A malfunction is present if:

-1, Output is full on and not dontrollable.

2, No outputk is obtainable undér any input condition. (Check
~to see that the interlock circuit is not open.) ~

3. Output voltage is not approximately proportional to the
command signal,

4, Operation is erratic or inconsistent.

5. ‘The BPAC-3 has unbalanced outputs. This is uaua.lly
due to wrong phese rotation on L1, L2 and L3 connections,
Correct by reversing ‘any two leada to L1, L2 or L3,

6. There is indication of over-heated or broken silicon
controlled rectifiers or wiring,

7. Testing indicates half wave output,

TEST EQUIPMENT REQUIRED

1, VOM (volt ohm milliampmeter)
) 2 Clamp-on ammeter

3. Half wave detector (can be easily made; see Figuru 3,4)

.
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SYSTEM TROUBLESHOOTING

<

Use extreme caution when the power is on; the heat sinks are
electrically "hot". :

PRosiEM | ProBaBLECAUsE | acTiow
~Nooutput = | No power input : }. . Check for proper -
B T L T S - | woltage L1 to L2,
| L2 to L3, and Ll
L ; to L3
- No output - = - | " Improper command -~ | Check comrnand
S, e : signal srooowoo o 1 gignal for proper
oo L control input (see
" below)
No output | Blown fuses | Check fuses
“No outout s 1‘f,s’f‘m»Open load cdntactor ' Checek load com:a.cgor
Noousput . . | Open heaters 1 cheek heaters i
No outpwut i Ba.d PC board *° ¢ i See below a
Partial output Improper or low command | Check for proper or *
or partial heat signal - - o ! M_fuiu‘g;;co‘mmnd signal
Partial output ‘Loss of 1 pha.se (BPAC-3 ! Check all phases: for
or partial heat only) e : " output with volt meter
and clamp-on
‘ i amrmmieter
- Partial output | Half wave operation Check output with
or partial heat : - : © o ¢ half wave detector;
: 4 Tlto T2, Tl to T3,
and T2 to T3 {see
buzures 3 and +)

PRSIUSPY T

Uncontrolled | Shorted SCR | See below
‘Fulloutput . f o oo R
Uncontrolled ‘Bad PC board i “See below

Full output

CHECKING SCR's

NOTE: Poﬁver OFF only

1. ~ Testing SCR's

A shorted SCR will give full uncon'crollamn line voltage at the .
T terminals. Turn off main power and remove L wires and T '
wires, With the unit disconnected, measure the resistance

between terminals L1 and Tl 'on the BPAC-1, and also L3 and
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1,

Testing SCR's (continued)

2'

and T3 on a BPAC-3, If fesistance,ie less than 5 ochms, at . ‘
least one SCR is shorted. A "0" ohm reading will be obtained
~between L2 and T2,  This is normal.

| Ty‘pi‘call"ir, only one SCR will be defective, Since the two

SCR's in each line are in parallel, at least one must be
isolated to determine which SCR is defective. (Unsoldering
or disconnecting the heavy load at the cathode of the SCR
may be the most convenient method.) Remove one lead,
Again, check resistance between T1 and Ll (plus L3 and

T3 in the BPAC-3 units). If resistance is greater than 10K,
the disconnected SCR is defective; if resistance is less than
5 ohms, the connected SCR is defective.

Remove the SCR by ca-refi:.ujr ungoldering gate and cathode
leads. In larger units, the leads must be unbolted or removed
from the terminal strips. .

_Installing SCR's

The installation of the new SCR must be done carefully.

Refer to Figures 1 and 2 below. In all cases, the SCR must
be installed with an adequate amount of silicon grease such
as Dow Corning DC4. It is most important that the grease
be on the under side of the SCR to fill all microscopic voids
between the SCR and the heat sink. Do not apply silicon
grease to the mounting stud of the SCR. ‘

GATE (small flag) ANODE

S,
-

CATHODE .
(large flag)

Z (. Il ] . GATE ,

: | , 7
B I
_5 * : ‘ Directicn

FIG 1 CATHODE of current
flow

When mica or beryllium oxide washers are used, the silicon
grease must be spread generously on both sides of the washer.
The teflon sleeves are absolutely necessary. Be sure they
are reinstalled so that the thread of the SCR does not contact
the side of the hole in the heat sink.

The SCR junction may be damaged if too much torque is
applied during the installation of the SCR. Note carefully

the values listed in Table I. below for recommended mounting
torques. Too little torque will allow the SCR to run too hot
and it will burn out.




BPAC Field Troubleshooting Guide
Page 4

2. Installing SCR's (continued) -

TORQUE VALUES FOR MOUNTING SCR's

STUD SIZE ' MAXIMUM TORQUE
; o “Inch L’lgs ’ ":‘::fobt’i{;..bs. Kgm
1/4inch |~ 25-30 = | 21/2" | 0.288--0,346
‘1/24nch | 125-150 | T 12 1. 440--1, 728
. -3/4inch.  280-300- 25 . 3,226--3,456

TABLE L --.Recomgma SCR Mounting Torque

CAUTION: Under no czrcumstances perrmt anyone to file or
scrape the white beryllium-oxide washer., The beryllium
“washer is safe to handle in its present form. However,:
beryllium dust is very toxic. Do not scrape the washer,

CHZCX-OUT OF PC BOAR.D AND ENTIRE"UNITf

1. Unit can be operated with its normal load, or with a dummy
load (see Figure 5), iE
2. D1§con1;¢ct all control wires from TBI1,
3. Connect a jumper from terminal ! to 2 of TB1, if it is not

already present. (This is an interlock; opening 1 and 2 will
kill power output). /

4, Apply power to unit. No output snuuld appear at T terminals.

5. Temporarily connect terminal 3 to terminals 1 and 2 of
TBl. Full output should appear at T ter minals,

6. . With a VOM set for DC, check the voltage from TBI
, terminal 5 (-) to terminal 3 (+) Voltage should be between
2 and 2.5 VDC, S S

7. Connecta 150 ohm pdtentmmete‘r to terminals 3, 4 and 5 on
TBI1. (Wiper to 4.)

8. With the wiper of the pot all the way toward termmal 5,
- power should be off.

9. As the wiper is slowly turned toward number 3, the BPAC
should turn on for longer and longer periods, until it is full
on when the w1per reaches the end connected to terminal
number 3
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BPAC-H PC BOARD ASSEMBLY 08-0960 THROUGH 08-0974

1. Description

. The BPAC-H or slow cycle board is. useg primarily for large
. .heating loads where the heating load 18 a large percentage

. of the total KVA available. It!s primary purpose is to
’ hprevent light flicker due to rapidly turning the heaters

~on and off as with the standard boﬁrd B
2. Differences R |

The BPAC-H circuit board is interchangeable with the stan-
dard (08-0305) PC board with the followhug excog*;ons

a. Input modificanions for milliamp or hpecial voltages

are done on the %oard and not on the tefminal strip.

'b. The time’ ‘base is either 6 or 12 seconds instead of
the “standard’one cytle variable time Lase.

. €. .Scope measurements 1 through 7 do not apply. _8
thxough 13 are the same ‘as on thé 08~0305 board.

3. For input values and timing information, see 02-0460
schematic. .

«««««
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HALF WAVE DETECTORS

PRQBE;JAM o

PROBE ¢4

FIG3 Flc4
 Half Wave Detector' o ‘Half Wave Detoctor°
| 120V and 240V - - 277V and 480V

Al Bulbst 7.5W, 120V night light
Diudu, 120V and 240V: 500 ma, 400 PIV
Diodes, 277V and 480V: :500.ma, 800. PV

© If power output is proper, 511 bulbs should light equally
when probes are connected between TY and T2 (BPAC-1
; konly), and between T1 and T3, and T2 and T3 (BPAC 3).

T1 O
T2 ©
T3 ©

F' G‘ 5 ) Duz';lmy "Load |

All Bulbs: 100W, 240V _
For 240V, only one bulb is needed per phase.

NOTE: R.efer to Recommended Spare Parts L:.stmg or consult the .
factory for correct replacement SCR for controllers, -
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