






















POWER SUPPLIES AND COOLING 
(Part 2 of 2) · 
(FOR 5203 INSTALLATION) 
Notes: 

1. If the primary power input is 235 Vac or 408 
Vac an autotransformer is required to sup­
ply power to the 2560, 2501, or 1442 (if 
these features are installed). 

2. Primary power for the 2560 is supplied by 
1he RPO 5203 Printer on 60 Hz and 200 V 

ac 50 Hz Systems. 

3. Resistor assembly is used to load the No. 1 
bulk supply when the 6 Vdc expansion fea· 
ture is installed. Power to the 6V regulator 
is supplied by the 6 Vdc expansion supply. 

3-PhAM 

30 Amp Service 

r - - - - - - - -- - - - - -

I 
I 
I -
I 
I 
I Trans· 

119 Vac to Convenience 
Outlet and 1/0 Devices 

Outlet for 3277 Ill 

I 
I 

._ _ _.former 

--+----1 T1 
7.25 Vac to lndicetor l.emps 

I 
41 Vee to Use Meter 

EPO Switch 

+6 Vdc Sense +8.5 Vdc Sense 

Ill 

K9 

L ____________________ _ 

Primary Vee to 1442, 

2501. and 2560 
(Note 11 

Primary Vee to 1442, 
2501. and 2560 (Note 21 

Fault 
0-----1 Relays 

System 

Pwr On Sw 

To +24 Vdc Supply .. 
(Loceted in 5424 Bese) ' 

To CPU Blowers IJI 

Memory Supply 

Memory Blower lfll 

+8.5 Vdc 

+3.4 Vdc 

3.Phese 
15 Amp Service 

r-- -- --...,,-----------., 
I . . RPO 91479 AC Box located I 

C1rcu1t 
I Brtiaker in 5203 Printer I 

\ ffi I 

I 
I 
I 
I 

A 

I 
I 

AC to 2560 I 
60 Hz only I 

I 
I 

I I 

Feetunt 
±JV Rtg'll-1or is 

Uled for tht 2501 end/ 
or 1442. If the 2980 
ii installed, the ±J Vdc 
111pply is used for tblt 
2560, 1442, and 2501. 

F•ture 

+6Vdc 
Expension 
Supply 

!Notell.f- -

#1 Bulk 
Supply 

ID 

#2 Bulk Supply 

I 3 Bui k Supply 

+6 Vdc 
Regulator 

Vdc 70A 
Regulator 

ID Resistor I 
Box I 

L ____ J 
Feeture 

BSCA or MLTA 
Reguletor 

Vdc Regu .. tor 
(32A or 70A) 

Vdc Regulator 
(32Aor 70AI 

Feeture 

±3 Vdc 
Regulator 
<Ard A11embly 

2501 and/or 
1442 

Breu Plete 

Gnd 

A 
Gate 

+5 Vdc to 3277 Att.chment 

-30 Vdc to 54t4 

+12 Vdc 

-12 Vdc 

5203 

B-.11 



DC Bulk Supplies 

Each bulk power supply contains a ferro-resonant 
transformer with multiple secondary windings. 
The transformer outputs are rectified, filtered. and 
made available to de regulators for additional regu­
lation. The No. 1 bulk supply is shown m the 
example. The No. 2 and No. 3 bulks are similar 
but contain de bulk and bias voltages for the 4 V 
regulators only. 

Noll!: All outputs (de bulk and bias voltages) are 
floating. The outputs are referenced to ground 
via external wiring. 
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POWER SEQUENCE (Part 1 of 31 

These pages describe the sequential action of the 

system power supplies and their functional units. 
The purpose of the relays and ooils are described 
on page 8-24. Reference logic pages YA 102 

through YA 103. 

Power Up Sequence 

Normal conditions with system POWER switch 
set OFF. main CB on, line source on, and no 
power faults: 

1. 

2. 

K13 and K14 are not energized (EPO 
must not be pulled and no point to ground 
fault). 

a. K 13-1 is not picked (allows + 24 V to 
be passed to K14-2). 

b. K14-2 is not picked (allows +24V to 
be passed through power switch sec­
tion A in the off position to the ther­
mal switches to energize K2). 

+24 Vdc control voltage is available (TP2 
= 24 Vdc). 

3. K 1 is energized (convenience outlet on). 

4. K2 is energized if: 

a. No thermal switch is open. 

b. +24 Vdc control is available (main CB 
on). 

Note: Abnormal power down conditions 
are described on page 8-21. 

5. Lamp test switch is active (only TH CHK 

and PWR CHK lights will light with lamp 
test). 

1 \ 

/!ve the system POWER switch to ON. 

Sections A, B, and C of the power switch transfer. 

1. Section C t:..irns on PWR CHK light (turns 

off when K12·2 pick~). Section C is also 
used to inhibit a point-to-ground fault 
reset while the POWER switch is set ON. 

2. Section B provides +24V control to the 

5445 (if installed). +24 V control to the 
main storage supply, and +24V to the 

n/o K6-2 contacts. 

3. Section A energizes K3 coil through K2-4 
n/o points. (The thermal relay [K2] 1s 

now held through K2-3 n/o points.) 

K3 relay picks: 

1 . 

2. 

3. 

4. 

Power (ac) is applied to all fans. 

Power (ac) is applied to No. 1, 2, and 3 
bulk power supplies and to the +6V ex­
pansion power supply. 

Power (ac) is applied to the main storage 
supply. 

Power (ac) is applied to ±JV supply for 
2560 (when installed). 

/!lk logic supply voltage energizes regulators: 

1. Bias voltage (20 Vdc ± 10%) is applied 
to -4V (No. 1, 2, and 3~ and +6V regu· 
lators (terminals E9 and ElO of each). 

2. 

3. 

4. 

5. 

6. 

Bulk voltages are applied to each regula­
tor (terminals El and E2 of each). 

-a. 9.37V to 11.3 Vdc to -4V regulator 

b. 10.77V to 13.5 Vdc to +6 Vdc regula­

tor 

46 Vdc (±10%) is applied to the resistor 
l:x>x assembly (30V section). 

Approximately 25 Vac is applied to the 

12V supply (BSCA/MLTA feature). 

K30 is energized (senses BSCA -12V sup­

ply) or K2 is energized (senses ± 12V sup· 
ply). 

K30-1 or K2-1 picks (TP9 = 0 Vdc). 

Note: The ±12V power supply relay K2 
should not be confused with K2 in the 
system (mounted on relay panel). 

(To next page) 
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POWER SEQUENCE (Part 2 of 3} 

-4V regulators power up: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Main storage supply powers up (when 

-4V No. 1 output reaches -3V). 

K5 is energized (-4V No. 1 regulator out­

put sense). 

K17 is energized (-4V No. 2 regulator 

output sense). 

K19 is energized (-4V No. 3 feature regu· 

lator output sense). 

K5-1 picks {TP2 = 0 Vdc). 

Kl 7-2 picks (TP3 = 0 Vdc). 

K19-2 picks (TP4 = 0 Vdc) - -4V No. 3 

feature must be installed. 

8. K5-2, K17-1, and K19-1 pick (all three 
picked apply the start-up voltage toter­
minal E 12 of the +6V regulator). 

Main storage power supply powers up: 

1. KB is energized (+8.5V sense). 

2. KB-1 picks plus K6-2 picked (energizes 

K9. K9A. and K9B; and passes +24V to 

the 5203 RPO K21 and K22) 

3. KS-2 picks (TP6 = 0 Vdc). 

~ 
+6\1 regu1ator powers up: 

1 . 

2. 

3. 

4. 

5. 

K6 is energized ( +6V regulator output 

sense). 

K6·1 picks (passes -30 Voe to the 5444). 

K6-2 picks (along with K8-1 picked. ener· 

gizes K9, K9A, and K9B and also passes 

+24V to the 5203 RPO K21 and K22) 

K6-3 picks (activates -4 V UV detection 
circuit). 

K6-4 picks (TP5 = 0 Vdc). 

K9, K9A, and K98 relays pick: 

1. 

2. 

3. 

4. 

K9B-1 picks (passes 7 .25 Vac to lamp dis­

tribution TB). Clock 9 is forced on. 

K9B-2 picks {passes 41 Vac to usa;1e 

meter control card). 

K9A·1 and 3 pick (passes ac voltage to 

3277). 

K9-1, 2 and 3 pick (passes ac voltage to 

I /O devices). 

... -... 
( 5 ) 

)!;4V supply ;n 5424/5422 and +6GV PIS in 5203 
power up: 

2. 

3. 

4. 

5. 

6. 

7. 

K10 and Kl 1 are energized (+24\1 and 
+60V sense)_ 

K 10-2 picks (TP7 = 0 V de). 

Kl 1-2 picks (TP8 = 0 Vdc). 

Kl 2 is energized. 

K 12· 1 picks (passes power sequence com­

plete signal to the 5203 and passes + 24 V 
to 2560 feature). 

Kl 2-2 picks (PWR CHK light goes off). 

K12-3 picks (inhibits K15 from being 

energized during a normal power on and 

off sequence). 

Kl 2-4 picks ('power on reset' is deacti· 

vated and clock 9 goes off). 

System is ready for processing. 

~ 

I 

J 
NOTE 1: 24 Vdc supply is located in 5415 

frame for systems without 5424/5422 
installed. 

Power On Sequence 

1- Main CB On (power switch OFF) 

2. +24 Vdc control voltage 

3. Kl (convenience outlets) 

4. K2 (TH CH K light turns off) 

5. Turn Power switch ON 
6. K3 (ac voltage to logic supplies and fans) 

7. KS (-4V power on) 

8. K5·2, K17-1 (+6V power on) 

9. K6 (6V sensed) 

10. (-JOV to 5444 file) 

11. (+3.4V power on) L 

12. (~.SV power on) 

13. KS (8.5V sensed) 

14. K9-B (lamp and meter voltage) 

15. K9-A (ac voltage to 3277) 

16. K9 (ac voltage to 1/0 devices) 

17. (+24V power on in 5424/5422) Not~ 1 
18. K21 and K22 in AC Box (5203) 

19. +60V in 5203 

20. K10 (+24V sensed) 

21. Kl 1 (+60V sensed) 

22. K12 (remove POR) 

, 
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POWER SEQUENCE (Part 3 of 3) 

Normal Power Down Sequence 
I 
Move the POWER switch to OFF. 

~ctions A. B, and C of the power switch transfer. 

1. Section C deactivates the -4V UV detec­
tion circuit. (Applies 'Ax inhibit' to 
-4 V UV detection circuit.) 

2. Section A opens. K 10-1 and K 11-1 hold 
K3 energized until both the +24V supply 
and +60V supply are powered down on 
a normal power off sequence. 

3. Section B de-energizes: 
K9, K9A, and K9B (1/0 supplies). 
+3.4/8.SV main storage supply. 
5444 supplies: 

Main storage supply powers down. 

1. KB is de-energized. 

2. KB-1 drops (used in power on sequence). 

3. KB-2 drops (TP6 = 24 Vdc) 

4. K12 is de-energized. 

5. Kl 2-2 drops (PWR CH K light comes on). 

6. K12-3 drops (inhibits Kl 5 from being ener­
gized!. 

7. Kl 2-4 drops (activates 'power on reset' 
to the CPU} . 

.+OOV and +24V supplies POwer down. fl/O sup­
plies oe-ener~ize slower than the mam storag£> 
supp!y.) 

1. Kl 0 and K11 are de-cnerqized. 

2. K10·2 and K11-2 drop (Tri;}. 

3. K10-1 and K11-1 (dP-eM:-gi1a K:Ji. 

R drops !removes bulk and bias voltages to -4V, 
+6V regulators and voltage divider). 

1. -4V regulators (1. 2, and 3) and +6V regu-
lators power down. 

2. KS is de-energized. 

3. KS-1, K17-2,and K19-2 drop (TPs). 

4. K5-1 drops (TP2 = 24 Vdc and PWR CHK 
light goes off). 

5. K5-2. K17-1, and K19-1 drop (used in 
power on sequence). 

6. K6 is de-energized. 

7. K6-1 drops (removes -30V to 5444). 

8. KS-4 drops (TPS). 

System is in normal power off state. 

Power ()ff Sequence 

1. Main CB 
2. +24 Vdc control voltage 
3. Kl (convenience outlet> 
4. K2 (thermalinterlock) 
5. Turn POWER switch OFF 
6. K9 (ac voltage to 1/0 devices) 
7. K9A (ac voltage to 3277) 
8. K9B Uamp and meter voltage) 
9. Kll in 5203 (+60) 
10 .. Kl 1 (+60 Vdc sensed) 
11. K10 (+24 Vdc sensed) 
12. K12 (turn on POR) 
13. K7 in 5421 
14. KB (+8.5 Vdc) 
15. (+3.4 Vdc) 
16. K3 (ac voltage to logic supplies and fans) 
17. K6 (+6 Vdc sens'!C.I) 
18. K5 (-4 Vdc sensed) 
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THERMAL ANO POWER CHECKS 
(Part 1 of 3) 

Abnormal POwer hldications 

An abnormal power down can be caused by a 
power check or a thermat check. 

A PWR CHK light indicates that one of the fol­
towing has occurred: 

• An abnormal sequence down m 
• An abnormal sequence up m 
• An overvoltage, overcurrent, or an unden1olt· 

age power failure l!J 
• A thermal condition exists (TH CH K light 'A'ill 

be on also) m . 
A 1hermal check indicates that one of the follow· 
ing areas has overheated: 

• A or B gate logic 

• Bulk supply 

• Regulator sack 

• Main storage supply 

• 5203 and 2560 supplies 

• 5203 logic gate 

Et An abnormal power down aqwnce occurs 
only when the POWER switch is moved to 0 FF 
(1he operator intends to power down the system). 
If all system power supplies power down as ex· 
pected, no power check occurs. If they do not, 
the PWR CHK light says on (comes on during nor­
mal power down sequence) and +24 Vdc may or 
may not be available on one of the test points. 

Any one of 1he following faults could cause an ab­
normal power down sequence. 

1. Section A, B, or C of the power switch failed 
to open. 

2. K3 relay did not drop. 

3. K9 relay did not drop. 

4. KS-1 relay did not drop. 

(\ 

One failure is examined to show how the power 
supply elements react: With the POWER switch 
OFF. and if relay KJ fails to drop ac po\Wr con­
tinues to be supplied to the -4 V and +6V regula­
tors. Since K5, Kl 7, and K6 are never de-energized, 
KS-1, K17-2, and KS-4 never drop. +24 Vdc is 
measured on TP6. The PWR CHK light is on be­
cause +24V is available through KS-1, CR13and 
K12-2. 

All •bnormal power do'MJ SBquencs should not be 
confused with an overvoltage (QV) or overcurrent· 
(OC) fault occurring during a power down. If an 
OV or OC occurs during a power down sequence, 
the system powers down as expected and the PWR 
CHK light does not stay on but goes off as soon as 
all supplies are down. However, a fault relay (K13, 
K14, K16, or K18) latches so when the POWER 
switch is moved to ON, an immediate power check 
occurs with no power supply sequencing. (Nor­
mally 1n OV/OC causes the system to immediately 
Power down at some po4nt in 1he sequence up 
state or after all supplies are up.) 

m An abnormal power up StJquence can occur 
after the POWl;R switch is moved to ON. This 
power failure can occur if any one of the system 
power supplies fail to power up or if any one of 
the sense relays fail to sense an associated power 
supply output. The system does nor abruptly 
power down with this fault but inhibits power 
complete or stops sec:iuencing up at the point of 
failure for some supplies. +24 Vdc is measured 
on the TP of the supply that failed to power up, 
For Example: If the main storage power supply 
has an internal failure and its output never reaches 
+B.SV. KB is not energized and relays KS-1 and 
1<8-2 are not transferred. With KB-1 not picked, 
K9, K9A, and K9B are not energized (1/0 sup­
plies). With KB-2 not picked, +24 Vdc appears 
at TP6. Kl 2 is not energized and the PWR CHK 
light stays on. 

II A -4V or +6V overvoltage, overcurrent, or 11 

-4 V undervoltage power failure can be detected 
during normal power on. With this type of failure, 
the system powers down abruptly as soon as the 
fault is detected. +24V is measured on the TP of.> 
the supply that detected an OV, OC, or UV po~ 
failure. The respective regulators sense voltage and 
current load drain and if preset limits are exceeded, 
a point-to-ground signal is presented on pin ES of 
the respective regulator. This point-to-ground sig­
nal (ground Pot.,ntial) is used to energize the ap­
propriate OV/OC sense relay which, in turn, im­
mediately drops al I system power. Undervoltage 
power failures also cause abrupt system power 
down. Two special UV detection circuits are used 
to senr.e the output of the -4V and +6V regulators. 
If either regulator's output drops below criteria, 
K6/K15 (+6V UV) or K14 (-4V UV) is energized 
and pC"Jwers down the system. However, a +6V 
UV does not power down the system abruptly but 
cause:s a power check with all CPU logic supplies 
up. 

Overcurrent (QC) Povwer Failure Example: System 
is in a normal power up state. 

1. A-4V short·to11round fault occurs (can be 
anyYAiere on the system where -4 V from 
the No. 1 bulk is used). 

2. The fault causes excessive wrrent drain on 
the -4V regulator. 

3. A -4 V OC fault is sensed by the -4 V regu­
lator card. 

4. A point-to-ground signal is presented to 
tC13. (The ground side of K13 is normally 
open to ground.} 

5. K13 is energized. 

6. K13-2 picks (latches K13 ont. 

7. K13-1 picks (TP12 • +24 Vdc): When this 
relay transfers, +24 Vdc control voltage is 
removed from all relay coils ( K2, K3, and 
K9 in particular). 

8. System powers down abruptly. 

9.. PWR CHK comes on as soon as K12 drops and 
the POWER switch stays ON. 

If the POWER switch is moved to OFF. the PWR 
CHK light goes off, but comes on again each time 
the switch is moved to on. The system stays 
latched in the fault state until the fault relay is 
reset and the point-to-ground fault is removed. 

The fault relay can be reset by setting the POWER 
switch to OFF and pressing CHECK RESET 
With the POWER switch set OFF, +24V energizes 
K13 coil through the closed check reset switch. 
With check reset open. K13 de-energizes and 
Kl 3-2 drops (latch) and Kl 3-1 drops. K2 is now 
energized by the +24 V control voltage and the 
system is ready for a normal power up sequence. 

The above dascription can be used similarly for 
. -4 V OV /QC, -4 V UV, and +6V OV /QC power 

failures. Only different supplies and relays are in­
volved. 

. A +6V UV power failure does not cause abrupt 
system power down. Instead, special solid state 
cirruits sense the +6V regulator output and, if 

: +5.7 Vdc or lower is sensed, coil K6A is energized. 
Relay K6A-1 picks and causes K 15 to energize. 
Then K15-4 picks and de~nergizes K9, K9A, and 
1<98. This relay drops ac power to 1he 1/0 devices, 
which ceuses K10 end K11 to drop. The PWR ~HK 
light comes on. but the system does not power 
down since +24 V control is not interrupted to K3 
or K2. 

Undervoltage control circuits are used to ensure 
that: 

a) +6V is always present when -30 Sld +24 Vdc 
are present in the 5444 end when +24 end +48 
Vdc are present in the 2560. 

b) -4V is always present when +6V is present in 
the 5424, or CPU logic gate. 

If the abow is not controlled, damage results in 
1/0 device control circuits and electro-magnetic 
components. 

Normally a power supply itself cannot cause an OC · 
failure. If an QC condition prevails, an 1/0 device, 
logic circuits, or cables have caused 1he failur(t. If 
the supply is abnormally overloaded, an OC condi­
tion prevails over an UV condition. Even though 
the regulated supply voltage may drop, normally 
the OC sensing by the regulator has powered the 
system down befOtW UV can be detected. 

DJ A thermal check, caused by one of the fol­
lowing overheated areas, causes the system to 
power down in a sequencial manner rather than 
abruptly. 

Thermal check example: System is in a norrnlll 
power on state. 

1. A thermal switch opens from an overheating 
condition. 

2. +24V is interrupted to K2 coil, K2 de-ener­
gizes. 

3. K2-3 and K2-4 transfer. 

4. K2-3 interrupts +24V to K9, K9A. and K9B 
( 1/0 supplies powe~ down) and passes +24V 
to the thermal I ight. 

5. K2-4 transfers. and K3 is held energized 
through K10·1 and K11-1 until both the +24V 
power supply and the +60V power supply 
are down. 

6. System powers down • a normal power down 
sequence, except that the TH CHK light is on. 

If the POWER switch is set OFF, the TH CHK 
light stavs- on if the thermal fault still exists. If 
the fault is corrected, moving the switch to OFF 
allows K2 to be energized again and the TH CHK -
light goes off. 
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THERMAL ANO POWER CHECKS 
(Part 2 of 3) 

Power Check and Thermal Check Indicators 

The PWR CH K I ight comes on during the power on 
sequence and goes off when the power on sequence 
is completed. It also lights with the TH CHK light 
(see cha;t below) when an overtemp2: ature condi­

tion occurs or whenever any power trouble is 

present. 

A 'power on reset' occurs every time the PWR CHK 
lights. PWR CH K stays off if the 24 Vdc output of 
the control transformer/rectifier pack (T iR Pac) is 

missing. 

Fault 
POWER ON/ 

Power Check Ind 
OFF Switch 

Internal Power On On 
Supply Malfunction 

Thermal On On 
Condition 

Customer Power On On 
Source Loss 

Emergency Power Off On Off 
(EPO) Activated 

Thermal Ind 

Off 

On 

On 

Off 

Action 

1. Turn power off. 
2. Correct problem. 
3. Press check reset. 
4. Turn power on. 

1. Turn power off. 
2. Power check indicator 

goes off. 

3. Thermal light stays 
on until condition is 

removed. 

1. Turn power off. 
2. All indicators turn off. 

3. Turn power on and 
continue operation. 

1. Turn power off. 

2. Correct problem. 

3. Restore EPO interlock. 

4. Turn power on. 
_I. 

Test Points (TPs} 

Test points (TPs) ere on the power control box. 

When a voltage failure occurs, check these test 
points in numerical sequen.::e to determin~ the 

voltage that failed. 

If the power on sequence is not completed, the 

PWR CHK light remains on and the TPs from TP2 

to TP9 indicate where the sequence stopped. 

For example, a +6V regulator sequencing failure 
is indicated if TPs 2-4 were zero volts and +24V 
appeared at TP5. 

The miichine powers down in any of the condi­
tions detected in TP10-14. Twenty-four volts is 
readable in TP10-14 until CHECK RESET is 
pressed. Loss of either the -4 V or +6V while the 
machine is running powers down the system and 
+24V is present at TPl0-14. Loss of +24V while 
the machine is running does not cause power down 
but activates 'power on reset' stopping operation 

of the machine. 

For example, an overvoltage/overcurrent failure 
in the -4 V No. 1 regulator occurred if +24 V ap­

peared at TP12. 

. ~,,., 
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Type of Failure 
Test If TP = 24 Vdc 
Points (26.5 approx) Supply Checked 

TPl Ground 

TP2 Sequence -4 V Basic logic supply 
(includes add-on) 

TP3 I Seo,•.Jence -4V #2 Basic logic 

i supply (B gate) 

TP4 Sequence -4 V #3 feature supply 
(5-8 boards in B gate) 

TP5 Sequence +6V Basic 

l TP6 Sequence +8.5V main storage 
supply 

i TP7 Sequence 5424/5422 (+24V 
basic) o.- 5415 

Note i 

TP8 Sequence 5203 RPO (+{iOV 
I supply SNS circuit) 

TP9 Sequence Feature supply (-12V 
BSCA supply) 
(±12V MLTA supply) 

TP10 OV/OC -4V #3 feature supply 
(5-8 boards in B gate) 

TP11 OV/OC -4V #2 Basic logic 
supply ( B gate) 

TP12 OV/OC -4V #1 Basic logic 
supply (includes add-
on) 

TP13 OV/OC +6V Basic 
UV -4 Basic 

TP14 Sequence ±JV feat. supply (2560) 

UV +6V Basic 

NOTE 1 : 24 Vdc supply is 
located in 5415 frame f o 
systems without 5422/542 

r 
4 

installed. 

f 
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THERMAL AND POWER CHECKS 
(Part 3 of 3) · 

System Sequencing and Sensing Relays 

This is a simplified diagram of the system sequenc­
ing ana sensing relays_ This diagram intends to 
show more simply how the system is powered up; 

K1. K2. K3, etc. 

Power On Sequence 

K1 picks if the 24V control voltage is 
present through the EPO switch. A quick service 
check for this 24V supply can be made by pres­
sing LAMP TEST while power is off and observing 
the TH CHK and PWR CHK lights. If they li!tit. 
the 24 V supply is present. 

K2 picks if the CPU, 2560 (if installed), and 5203 
thermals are closed, and all fault relays are de­

energized. 

No~: Kl and K2 pick with the POWER switch 

on or off. 

K3 picks ~en the POWER switch is turned ON. 

K12 picks when the power on sequence is com­
plete. 

Abnormal Power Off 

1he five causes for an abnormal power off sequence 

•e: 

1. 

2. 

3. 

4. 

5. 

Overvoltage (OV) 

Overcurrent ( OC) 

Undervol tage (UV) 

Thermal (overheating - normal power off 
sequence) 

Emergency power oH (EPQ) switch opened 

Overvo ltage and Overcurrent Power Off 
Sequence 

Whenever an overvoitage or an overcurrent condi­
tion is sensed, one of the OV/OC relays, K13. K14. 
K16, or K18 is picked. Energizing an OV/OC re­
lay resuits in de-energizing contactor K3. De-ener­
gizing contactor K3 removes power from the logic 
and main storage supply. 

On an abnormal power off. the power check indi­
cator turns on to indicate a failure. Test points 
indicate the power supply that failed. The ener­
gized OV /OC relay contacts hold the relay ener­
gized until CHECK RESET is pressed with the 
POWER switch OFF. 

After an overvoltage, overcurrent, or an under­
voltage failure, CHECK RESET must be pressed 
with the POWER switch set OFF to de-energize 
the OV /QC/UV relay and to allow a power on 
sequence. 

Undervoltage Power Off Sequence 

Only the -4V and the +6V outputs sense for under­
voltage conditions. If the -4V No. 1 regulator UV 
circuit senses an undervoltage condition, the -4V 
UV circuit (a separate card) immediately signals 
the +6V regulator to short via the SCR across the 
+6V regulator output. This is a +6V simulated 
overcurrent condition and the OV/OC/UV relay 
K14 energizes. The K14-2 contacts remove +24V 
from contactor K3. Contactor K3, in turn, re­
moves power to the logic and main storage bulk 
supply. This results in an immediate systerf! 
pcwer off. 

Because K14 OV/OC/UV relay energizes, +24V is 
present at TP13 to indicate a +6V power failure. 
However. a +6V overvoltage, a +6V overcurrent, 
or a -4V undervoltage could cause the failure con­
dition (see MAPs, Maintenance Analysis Procedures). 
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Thermal Power Off Sequence 

A thermal condition causes relay K2 to be de. 
energized. The K2-3 contacts turn on the TH 
CHK light to indicate overheating. Power then 
sequences off the same as a normal pcwer off 
sequence by opening the power switch circuit. 

The TH CHK light and the PWR CHK light are 
on when the system power off sequence ends. 
Turning the POWER switch OFF turns off the 
PWR CHK light. The TH CHK light remains on 
until the over-temperature condition has been 
corrected and the POWER switch has been turned 
OFF. Power can then be restored to the system 
by turning tt"ie POWER switch ON. 
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Emergency Power Off 

Pulling the emergency power off switch removes 
+24V to Kl, K2, K3, etc. causing system power 
to drop immediately. 

Note: In a normal system power off state, TP2 
will read +24 Vdc. Because of a system power 
failure (power check~·. +24 Vdc measured on TP2 
indicates the -4 Vdc failed to sequence on. 
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COIL/RELAY FUNCTIONAL DESCRIP­
TIONS (Part 1of3) 

The coils/relays described below are classified into 
two groups: sequence relays or fault relays. Se­
quence relays allow the system to sequentially 
power up or power down. Fault relays identify 
a failing power supply and in some cases, cause the 
system to abruptly power down to avoid circuit/ 

component damage. 

Sequence Relays 

K1 (1/0 P/S) 
*K2** (±12V sense) 

MLTA/BSCA 
K3 (bulk power) 
*KS (-4V No.1 sense) 
*K6 (+6V sense) 
*KB (main storage sup­

ply sense) 

K9 ( 1/0 supply) 

K9A ( 115 Vac distribu· 
tion) 

K98 (41 Vac and 7.25 
Vac distribution) 

~ *K10 (+24V sense -
5424/5422) Note 

*Kl 1 (+60V sense -
5203) 

K12 (power supply up 
sense) 

•Kl 7 (-4V No. 2 sense) 
*K19 (-4V No. 3 sense) 
*K30 (-12V sense) with 

medium speed BSCA 
and not ML TA 

Fault Relays 

K2 (thermal) 

K6A (+6V UV) 
Kl 2 (power check) 

6K13 (-4V OV/OC) 

6K14 (-4V UV or 
+6V OV/OC) 

K15 (+6V UV or +3V 
sense) 

6K16 (-4V No. 2 
OV/OC) 

6K18. (-4V No. 3 
OV/OC) 

*These relays are also fault relays because they 
identify the failing power supply. 

**This K2 is located in ±12V supply, and not in 
the sequence control box. 

6These relays cause an abrupt system power off; 
all others do not. 

Note: K4 and K7 are not used. 

24 Vdc supply is located 
in 5415 frame for systems 
without 5422/5424 installed. 

t 

- Convenience Outlet (YA 102) 

e Pick 
- 24 V sequence power up 
- EPO switch closed (pushed in) 

• Drop 
EPO switch opened (pulled out) 

- Loss of 24 V sequence power 

• Function 
K1·1, 2 provides control of 115 Vac to system 

convenience outlets. 

m Thermal Relay, Relay Panel (VA102) 

• Pick 
- System in normal power off state 
- All thermal switches closed 

• Drop 
- Any system thermal open 

• Function 
- K2-1 not used 

- K2-2 not used 

- K2-3 
a. Provides hold voltage for K2 coil when 

POWER is ON. 
b. Interrupts hold current to K9, K9A, K9B 

coils and drops power-on signals to 5203 
and, 5445 devices on a thermal fault. 

c. Provides power to the TH CH K indicator 
light when a thermal fault is detected. 

d. Provides input voltage to main storage 
supply sequence card. 

- 1<2-4 
a. On normal sequence on, provides a path 

to allo~ K3 to pick if no thermal fault 

is present. 
b. Provides for sequential shutdown of K3 

on a power fault condition. 
c. Inhibits -4V UV sense after a thermal 

fault. 
d. ·Drops power-up signal to main storage 

supply. 

Primar\ ControlBox 
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m t12V Supply Sense, Located on Power 
Supply (MLTA/BSCA-YA140) 

• Pick 
- When the ML TA ±12V supply output is ap­

proximately ±12 Vdc. 

• Drop 
- Loss of either +12V or -12V output. 

• Function 
- K2-2 

a. Provides a path for +24V to TP9 when 
±12V supply is not up. 

b. Provides the ±12V link in the power com­
plete sequence chain. 

Note: The ±12 Vdc supply is required when the 

ML TA feature is installed. This $Uppiy is also 
used with BSCA and not ML TA if the BSCA 

feature contains the 1200 bps integrated mo­
dem. This supply is not required if BSCA w1m­
out 1200 bps modem is installed (BSCA without 
this modem uses -12 Vdc only). 

Ill AC Voltage to Bulk Power Supply 
(.YA102) 

e Pick 
- Transferring the power switch (section A) 

after being in a normal PO'Ner off state. 

• Drop 
- A -4 V CV /OC power fault 
- A -4 V UV or +6V OV /OC power fault 
- Loss of +24 V. +60V levels after a thermal 

fault. 
- Loss of +24V. +SOV levels after transferring 

the power switch to the "OFF" position. 

• Function 
- 1<3-1, 2, 3 controls ac distr1aation to all 

CPU bulk supplies: 
a. No. 1 logic -4V/+6V/-30V and 25 Vac 

to -/±12V supply 
b. No. 2 logic -4V 
c. No. 3 logic -4V 
d. Main storage +8.5V /+3.4V 
e. -6V expansion +6V 
f. ±3V 2560 ±JV 

Note: The outputs of the +6V regulator, +8.5V 
regulator. and +3.4 V regulator have additional 
controlling functions. 

- Pr.ovides ac voltage to all CPU cooling fans. 



COIL/RELAY FUNCTIONAL DESCRIP0 

TIONS (Part 2 of 3) 

ID -4V No. 1 (A gate) Sense (YA102A) 

e Pick 
- -4V No. 1 (A gate) output at approximately 

4 Vdc 

• Drop 
- Loss of -4V No. 1 (A gate) output 

• Function 
- K5-1 

a. Provides path for +24V to TP2 when -4V 
No. 1 (A gate) level is not up. 

b. Provides control of the PWR CHK light 
during power down sequence. 

c. Provides the -4V No. 1 (A gate) link in 
the power complete (K12) sequence chain. 

KS-2 
a. Provides the -4V No. 1 (A gate) link in 

the start up control for the +6V regula· 
tor. 

la+GV Sense (YA102A) 

• Pick 
- +6V output at approximately +6 Vdc 

• Drop 
- Loss of +6V output 

• Function 
- K6-1 controls distribution from -JOV di· 

vider network to 5444 file. 
- K6-2 provides the +6V up-link of the chain 

required to energize K9, K9A, and K98 re· 
lays that provide ac voltage to 1/0 devices 
attached to the system. 

- K6·3 provides voltage to -4V UV sense cir­
cuit. This line ensures that a -4V UV fault 
will not be sensed before the +6V supply is 
up. 
K6-4 
a. Provides a path for +24 V to TP5 when 

+6V level is not up. For +24V to appear 
on TP5, all -4V supplies, -12V or ±12V 
supply, and ±3V 2560 supply (if installed) 
must be up. 

b. Provides the +6V link in the ;.>ower com­
plete sequence chain. 

1311 +6V UV Detect (YA102B) 

o Pick 
Loss of +6V output while system is in a nor· 
mal power on state. 

• Drop 
- +6V power restored 

• Function 
- K6A-1 provides pat.h for picking the +6 UV 

fault relay ( K 15) when system is in a nor· 
mal power on state, and a +6V undervoltage 
is detected. 

Note: K6A is energized with +24V only 
when the ground side of this coil is connected 
to ground. Transistors 01 and 02 sample 
the +6V regulator output and if +6V is avail­
able. 01 and 02 do not conduct and 02 pre­
sents an open circuit to the ground side of 
K6A and inhibits this coil from being ener· 
gized. If +6V is not available, transistors 01 
and 02 conduct and the ground side of K6A 
is at ground potential and allows K6A to be 
energized. This causes Kl 5 fault relay to 
pick which, in turn, causes a power check 
(K9 drops, K10 drops, K12 drops, PWR 
CHK light on). 

El Main Storage Supply Sense (YA 102A) 

• Pick 
- +8.5V output at approximately 8.5 Vdc 

• Drop 
- Loss of +8.5V output 

• Function 
KB· 1 provides the +8.5V required to ener· 
gize K9, K9A, and K9B relays that provide 
ac voltage to the 1/0 devices attached to the 
system. 
K8-2 
a. Provides a path for +24V to TP6 when 

+8.5V level is not up. For +24 V to ap­
pear on TP6. all -4V supplies, -12V or 
±12V supply, ±3V 2560 supply (if in· 
stalled; and +6V supply must be up. 

b. Provides the +8.5V link in the power 
complete sequence chain. 

Note: The +8.5V supply depends on the 
+3.4V supply being up. The +3.4V supply 
is not associated with any reiay coil. How­
ever, the availability of this voltage provides 
a start-up to the +8.SV supply. Hence, both 
must be up before K8 can pick. 

- I /0 AC Power 208/230V AC (YA 102) 

• Pick 
- -+i>V power up and +8.5V power up 

• Drop 
- Any OV/UV/OC fault on -4V or +6V 
- Thermal fault 

POWER switch being set OFF 
Loss of the +8.5V level when in a normal 
power up state 

• Function 
K9·1, 2, 3 controls ac voltage distribution to 
the following 1/0 devices: 
a. 2560 
b. 5424 
c. 2501 
d. 1442 
e. 5422 

Note: Primary power for the 2560 is supplied 
by the 5203 RPO on 60 Hz and 200 Vac 50 Hz sys­
tems. 

- 1/0 AC Power (YA102) 

• Pick 
- +6V power up and +8.5V power up 

• Drop 
Any OV/UV/OC fault on -4V or +6V 

- Thermal fault 
POWER switch being set OFF 
Loss of the +B.5V level when in a normal 
power up state 

• Function 
K9A·1, 3 controls-ac pawer distribution to 
the 3277. 

B 7 .25 Vac and 41 Vac Distribution 
(Lamp and Meter - YA102) 

• Pick 
- +6V power up and +8.SV power up 

• Drop 
- Any OV/UV/OC fault on -4V or +6V 
- Thermai fault 

POWER switch being set OFF 
Lass of the +8.5V level when in a normal 
power up state 

• Function· 
K9B-1 controls distribution of the 7 .25 Vac 
Power to the indicator lamp bus. 
K9B-2 controls distribution of the 41 Vac 
power to the meter control card. 

llll 1/0 Power Sense (YA102A) 

e Pick 
- 542415422 +24V power supplies are up. 

• Drop 
- Loss of 542415422 +24 V power supoiy. 

• Function 
Kl0-1 
a. Provides path to hold K3 energized after 

a thermal fault or setting the POWE A 
switch OFF. 

b. Provides path to supply +24V to regula­
tor for main storage supply sequencei 
sense circuits. 

Kl0-2 
a. Provides a path for +24V to TP7 when 

+24V in 5424/5422 is not up .. For +24V to 
appear on TP7, all -4V supplies, -12V 
or ±12V supply, i:3V 2560 supply (if 
installed), +6V supply, and +8.5V sup-
ply must be up. 

b. Provides the +24 V supplies 
link in the power complete sequence 
chain. 

NOTE : 24 Vdc supply is lo­
cated in 5415 frame for sys­
tems without 5422/5424 in­
stalled. 

t 

£111 +60V Sense (YA102A) 

• Pick 
- +60V suppiy in 5203 RPO up to approximate!\ 

+60V 

• Drop 
- Loss of +60V output 

• Function 
-· K11·1 

a. Provides a path to hold K3 energized after 
a thermal fault or setting the POWER 
switch OFF. 

b. Provides a path to supply +24V to regu­
lator for main storage supply sequence/ 
sense circuits. 

Kl 1-2 
a. Provides a path ·for +24V to TP8 when 

+60V in 5203 is not up. For +24V to 
appear on TP8, all -4V supplies, -12V/ 
±12V supply, ±3V 2560 supply (if in­
stalled), +6V supply, +8.5V supply, +24V 
in 5424/5422 

b. Provides the +60V link in the power com­
plete sequence chain. 

Note: While it appears that K10 and K11. 
have duplicate functions, the holding on of 
K3 until +60V to the MFCU is down (K11-1 
n/o) is sufficient justification for K11 being 
present. 

B-21 



COIL/RELAY FU!\:CTIONA!.. SESCRIP­
TIONS (Part 3 of 3) 

13!1 Power Sequence Complete 

a Pick 
All -4V power supplies sensed up (K5, K17, 

K19), -12V or ±12V power supply sensed 
up (K30, K2 in Ml TA supp!y), ±3V power 

supoly sensed up ( K12), +6V power supply 

sensed up ( K6l. +8.5V power suppl/ sensed 
up (KB), +24 Vin 5424/5422 and +60\/ power 

supp Iv in 5203 sensed up ( K 11). 

• Drop 
Loss of any of the above suoply outputs 

OV/OCfault on -4Vor +6V levels 

UV fault on -4 V levei 

• Function 
K12-1 

a. Provides power sequence complete to 

5203 and ~24 

b. Prov1aes +24V to 2560 switch lines (2). 

c. Provides control line to 3411. 

K12-2 

a. Provides +24V to PWR CHK light with 

POWER switch ON and K 12 not picked, 

or with POWER switch OFF though K12 

not picked and -4 V No. 1 supply ( K5) 

still up. 

K12-3 

a. Enables picking of +6V UV fault relay 

(K1'5) but only after power scouence is 

complete (inhibits a +6V UV fault during 

a r10rmal power up and power down 
sequence). 

- K12-4 

a. Disables 'power on reset' signal to CPU 

(clock 9 no lon~r on). 

mJ -4V No. 1 (A gate) OV/OC Fault 

• Pick 

- An overvoltage or overcurrent cond1 ti on de­

tected by -4V No. 1 (A gate) regulator. 

• Drop 

Pressing CHECK RESET with tnt? POWER 
s .itch OFF. 

• Fu:::::tion 

K13-1 

a. Provides a path tor +24V to TP12. 

b. Provides control of distribution of +24V 
to ali sequence control circuits. 

K13-2 
a. Provides a hold path for K13 requiring a 

manual reset to clear the fault indicator. 

E19 -4V No. 1 (A gate) UV or +6V OV/OC 
Fault 

• Pick 
An overvoltage or overcurrent ccnd1tion 

detected by the +6V reguiator. 

An undervoltage condition d~tected by the 

-4V No. 1 (A-gate) UV sense circuit. 

• Drop 
Pressing CHECK RESET with t~e POWER 
switch OFF. 

• Drop 
Pressing CHECK RESET w1tn tne POWER 
switch OFF. 

• Function 

K14-1 

a. Provides a hold path for K 14 requiring 

a manual res,et to ciear the fault indica­

tor. 

K14-2 

a. Provides a path for +24V to TP13. 

b. Provides control of distribution of +24V 

to all sequence control circuits. 

K14-3 not used. 

K14-4 

a. Inhibits picking of K 15 when K 14 is 

picked. 

Note: K 14-4 and K15-1 are used to prev:?nt 

picKing twc fault relays when a power fault 

(OV roe) occurs. When the system abruptly 

powers dowr1 and K3 is dropped, a race con-' 

dit1on (to power down) exists for tt-e -4V 

anci +6V supplies. K14-4 and K15-1 elimtn· 

ate erroneous test point indications. 

13D +6V UV Fault 

K 15 is used as a +6V UV detection sense relay and 

as a ±3V sequence sense (2560 feature) relay. 

• Pick 
A UV condi~;on causing K6A- l n/o points 

to close with power complete (K12-3 n/o 

points closed) and no -4V UV fault or +6V 
OV /OC fault ( K 14-4 n/c points closed). 

• Drop 
Pressing CHECK RESET with the POWER 

switch OFF. 

• Function 
K15-1 

a. Inhibit +24V to TP7 on +6V UV condi-

ti on. 

K15-2 

a. P1ov1des a oath for +24V to TP14. 

Kl 5-3 
a. Provides c; hold path for K15 requiring a 

man\.Ja: reset to clear the fault indicator. 

K15-4 

a. Provides control of +24V to K9, K9A 

anu K98 coii~ and power up signal to 

5203 APQ 

13l1-4V No. 2 OV/OC Fault 

• Pick 
An overvoltage or overcurrent cond1tior. de· 

tected bv -4V No. 2 reg~lator. 

• Drop 
Pressing CHECK RESET with POWER sw!tch 

OFF. 

• Function 

K16-1 

a. Provides a path for +24V to TP11. 
b. Provides control of distribution of +24V 

to all sequence control ci~cuits. 

K16-2 

a. Provides a hold path for K16 requiring a 
manual reset to clear the fault indicator. 

l3IJI -4V No. 2 Sense 

• Pick 
- -4V No. 2 output at approximately -4 Vdc 

• Drop 
- Loss of -4 V No. 2 output 

• Function 
K17-1 

a. P~ovides the -4V No. 2 link in the start· 

up control for the +6V regulator. 

K17-2 
a. Provides a path for +24 V to TP3 when 

-4 V No. 2 level is not up. For +24 V to 

appear on TP3, -4V No. 1 (A gate) and 

-4V No. 3 supplies must be up. 

b. Provides the -4V No. 2 link in the power 

complete sequence chain. 

l3IJ -4V No. 3 OV/OC Fault 

• Pick 
An overvoltage or overcurrent condition de­

tected by -4V No. 3 regulator. 

• Drop 

Pressing CHECK RESET sw1tct> vvith POWErl 

switch OFF. 

K 18-1 
a. Provides a path for.+24V to TP10. 

b. Provides cor.trol of distribution of +24V 
to all sequence control circuits. 

!< 18-2 
a. Provic>s a hoi(J path for K18 requiring a 

maru.;' ~:.:;;ct to clear ~he fault indicator. 

EID -4V No. 3 Sense 

• Pick 
- -4\! No. 3 01..:tput at approximately -4 Vdc 

• Drop 
- Loss of -4V No. 3 output 

• Function 
K19-1 

a. Prov:des the -4V No. 3 link in the start­

up control for the +6V regulator. 

K19-2 
a. Provides a path for +24V to TP4 when 

-4V No. 3 level is not up. For +24V to 

appear on TP4, -4V No. 1 (A gate) suir 

ply must be up. 

·b. Provides th~ -4V No. 3 link in the power 

comple~e sequence chain. 

Im -12V Supply Sense ( BSCA) 

• Pick 
The BSCA -12V supply output is at approx­

imately -12 Vdc. 

• Drop 
- Loss of -12V supply output 

• Function 
K30-1 
a. Provides a path for +24V to TP9 when 

the -12V supply is not up. 

b. Provides the -12V iink in the power corr>-. 

plete sequence chain. 

Note: It ML TA and BSCA features are iri· 

stalied. a ± 12V supply is installed instead of 

the -12V supply In that case, K2 1s used 

to sense its 0u tput. 
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