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SBc:JION I - GENERAL QE§Cltlri'ION 

l, iQBPQSE OF CIRCUIT 
l.!>1 The system status pa.ne1 relay 

(SSPR) unit provides a re.lay interface 
between (1) the system status panel 
controller (SSPC) and (2) office alana 
circuits and various 5l'&tem peri;pheral 
frames as needed. It also contains a part 
of the power-sequencing logic for the_SSPC 
+J volt AS converters. 111 addition, this 
unit ls an dccess point for all al•nn a,~ 
c1larm test leads 1-taving or f'lltering the! 
No. 2D or No. 3 ESS -intenance tra111e. 

~!Qt!_IL:_P~n.w;p PE§CRietw 
1 ... __ l,it;t!Jiili61.i 

1.01 Thia circult i,. <Xlffll'ri,.e<1 of P'H 1 
aml F'S 2. FS 1 contains powttr-se<1uencing 
relay logic and alternate hus switching 
relays pertaining to the SSPC and system 
status panel (SSP) power supply. P'S 2 
contains relay buffers between the SSPC and 
office alarm circuits or various system 
peripheral frames as needf!d. All relays 
except relays AB21l and ABIIA are ,u,111 type, 
which require 7.2 mA operate current 
through the nominal 25110-ohm coil. Tt'!e 
AB24 ard AB48 relay coils are part of a 
dual-coil AK.30 relay, which requires 22 111A 
operate current through the noMinal 6nn-ohm 
coil. 

2. REW LOGIC 

2.01 The power-sequencing relay logi.c: 
shown on FS 1 consists of rPlays A and B 
and the related cocnponents. A power 
sequence occurs when either thP SSP circuit 
19we1 switch is operated or an 
dltt•rudte-bus switch haA occurred. The 
6l''4Ucm:e (see :l ,D:l) llf'qinA wit.h relays A 
.ind .B 1101101,erated and rfll11y ~A24 opPrated, 

2.02 When switct\ S1 i" operat.ed, 
contact 6 on the SSP provides a ground path 
to terminal 1L of the A relay via lead All, 
coutaQt 6B of the B relay, and contact SM 
of relay AB24. Appl.i.Clltion of -48 volte 
direct current to terminal 1U of the 
A relay via resistor R2 and contact 4M of 
the AB24 relay causes t.~ A relay to 
operate. When the A r.P.lay operates, 
+24 volts direct current is applied via 
output lead A10F to the start ter■inal of 
tbe +3 volt de A8 converters, located in 
the maintenance frame po-r unit. The 
application of +21t vo.H.a direct current to 
the converter start leads enahles t~ 
+3 volt outl)Ut of the converter. Howfllver, 
the +3 volt de output to the SSPC circuJ.t 
is accoaiplisbe:l over a period of eeveral 
hundred llli.lliseconds. COnf'equent.ly, t.he 
n r .. J.ay 01~ration provides " ■eana to 
o?nSUJ.e a known initlc\l st11t.P of ~rtain 
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SSFC circuits when the +3 volts is stable. 
An open circuit ·appearing on lead- PWUPI1 
blocks all SSPC I/0 operations, resets I/Q 
control states, and clears al.l key memory 
flip-flops. A ground on lead PWUPIO blocks 
the SSPC force-active function and MRF 
(system intialization) at the logic output 

stages. The fol.lowing conditions will 
causE leads PWUPI1 and PWUPIO to be 
active: 

(a) Relay A unoperated 

(b) Relay B unoperated 

(c) Release of 
rel.ay · in the 
unit.· 

normall~ operated MJO 
maintenance frame power 

2.03 with +24 volts direct current 
applied to the B relay through n•sistor R6, 
the B relay may be operated when lead 018 
is grounded. Lead 018 is grounded only 
after relay-driver transistor Ql.18, 
located on FC209 in the SSPC, turns on. 
Transistor Ql.18 turns on only when the 
system status panel (SSP) RC circuit 
connected to the in~ut has been 
sufficiently charyt·d Ly + 3 volts direct 
current. This e11sures a sutficie11t volt.age 
to maintain the circuits at the required 
state when the B relay operates and 
disables the PWUPI1 and PWUPIO leads. 
Also, when the B relay operates, the ground 
operate path to the A relay is switched 
from contact 6B to contact 6M of the 
B relay, thus bypassing switch S1 on the 
SSF. The l.atter .feature enables the 
po~er-sequencing process to be reversed for 
removing +3 volts direct current to th~ 
SSFC. 

2 .04 When +3 volt de rower is removed 
from the SSFC, coutact 1 ot switch Sl 
providt.01t ,t 9LOUIIU l'dlh t litVll<jh bO ohllll of 
resistance. Preet:?11(:e ot tlw •Jtutllld l'dth 
causes the B relay d1.iver to turn off. 
~his causes the B relay to release, thus 
initializing all SSPC key memory circuits 
and blocking all I/0 functions in the SSPC. 
Releasing the B relay also removes ground 
from the A relay, since SSP switch 51 is 
~ot operated and B relay contact 6M is 
open. Re.lease of the A relay turns off the 
AB converter and removes +3 volts direct 
current from the SSl'C circuit. 

J~~LTERNATE-BUS SWITOIING 

3.0 1 An a.lternate-bus switching 
arrangement is provided for the SSP and 
SSFC circuits. The switching arrangement 
automatica.lly atte111pts to switch from the 
primary A power buses (+24 volt de· A bus 
and -48 volt de A bus) to the alternate 
B power buses when loss of bus power 
occurs. The +24 volt de A bus is monitored 
by relay AB24 and the -48 volt de A bus is 
1UOnitored by r~lay Ab48, with both relays 
held nurmctlly opt!r<tted. 
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3.02 The AB24 relay (terminal 1L) 1• 
powered via input +24AAOA through resistor 
R15 from fuse AA!IA, located on the 
maintenance frame power unit. The groul'\d 
return is provided through relay AB•8 
contact 9M of reiay ABU8 to the AB24 relay 
terminal 2L. With this configuration, 
+24 volt de power is distributed to the 
maintenance frame po"'!E!r unit vi~ outputs 
AB242F and AB243F through relay contacts 2M 
and 3M, respectively. Loss of either the 
+24 volt de A bus power or the grour¥;1 
return will release the AB2U relay. The 
+24 volt de power to t.he maintenance frame 
power unit, which was delivered through the 
AB24 relay contacts 2R and 38, is now 
obtained from B bus fuse AAOR. 

3.03 'l'ht! AB4B rel,1y operat.e pat.h is 
esst::ut.id lly the 1:1,une as for thf' AB211 rf'-lay, 
except th..: ground return for operat.ion iR 
through t.he dlternate-bt1s Rwitch locat.ed on 
the SSP, via input ABURS31. The -48 volt 
de power is obtained through fuses AnA or 
AOB in the maintenance frame power unit, 
with the output via leads AB4A1AF a~d 
AB4811F through AB48 relay contacts 10 
and 11, respectively. 

J.04 Whenever the TI.R48 relcty rehia11~11 
(sw itch~1:1 t rom p1·imctry A htlN to RP.COndary 
B bu1:1) , t.he AB:.!4 relcty also releaaes • . 
However, the release of the AB24 relay does 
not have a similar effect. on the AB•A 
relay. The reason for this difference is 
that the momentary loss of either t~e 
+24 volt or -48 volt source to an AB power 
converter could cause a converter shutdown. 
Removal and reapplication of the •2• volt 
de source to the converter +24VST input 
~ill initialize the converter t.o the power 
on state. The switching of the AB24 relay 
fzom 011~ bus to another provides t.he 
reyui r,-.,1 st!yueucinq to t hP convP.rt.P.r + 211VST 
1111°111. 

J.0~ :.;inct' the +3 vc>HH dir~ct curreflt. 
to the ti::il'C is turned off and t.tien on &<Jain 
when a bus switch occurs, the SSPC 'logic 
must be sequentially initiali~ed the same 
way as durin; a normal circuit power 
initialization seque~ce. For example, an 
alternate-bus test is (M'!rformed by 
depressing the alternate-bus key (S3) on 
-the SSP, causing relay AB4B to releaee. 
The relt!dSe of relay Afl48 opt>ns the ground 
return to relay AB2•, causing it. t.o 
release. consequently, AB24 relay transfer 
contacts 4 and 5 sw~t.ch the p<>'lfer af\d 
ground sources to the A relay. Revereing 
the voltage polarity across the A relay 
causes it to release for several 
lllilliseconds and then reoperate. The 
reoperate time is delayed by an RC network 
comprised of resistor R3 and ca~citor C1. 

· 3.06 During the time the A relay ia 
released, contact BB of the A relay 
provides a ground to JI relay driV'f!r Q1.\8 
in the fiSPC. The B rPlay releases and 
rt>Uldins re.ii.eased until ,1f~f'r the A relay 
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has rt!Operated and +3 volts direct current 
is restored. 'Ibus the initialization leads 
FW'CPIO a.nd Fi.UPI 1 are active from the 
mooient the A relay releases until the 
B relay is reoperated, ensuring correct 
initialization states after an 
alternate-bus switch. When the 
al.temate-bus ~ey is released at the SSP, 
the process is reversed. Relay AB48 
operates, t.hen relay AB24 operates. The .A 
and B relays release and then reoperate as 
previously described, except that the RC 
time constant which is used to delay the 
A relay operate time is now comprised of 
resistor R4 and capacitor c2. 

4,01 Va1iou111 ,:.1111111-t.11 dllc1 C0Ull1tlli.tlllt1 
1tl1own 011 fl; 1 l"'I h1rm t ,111k11 wld d1 ,.,., 11111 • 

pertinent tu the ptPc•·dirhJ funct 1011,11 
descriptions. In gene.a.al all networks ate 
used ae aids in noise suppression. 
Resistors in series with coils reduce the 
switching ·current to the relay drivers and 
thus reduce the noise coupling. capacitor 
C4 is intended to maintain the AB24 relay 
operated when an SSPR short circuit fault 
occurs for a period sufficient to ensure 
that overload long enough for the power 
fuses blow before the relay switches to the 
alternate power bus, Resistors RB and R9 
provide short-circuit protection for power 
and ground returns to an external ferrod 
that JDOnitors the SSP circuit power switch 
via .leads PA and PB. Resistors R 10 and R 11 
also provide for short-circuit protection. 

4.02 contacts 1M of relay AB24 and 12M 
of relay AB48 are used to indicate to the 
SSFC that a power tus switch has occurred. 
contact 4M of the A relay causes a major 
po,-,er alarm (rt-leases HJO Ct!lay) when the 
A rel.ay is 1·elt!a1>ed cmd t ht• S~P circuit 
po111er switch (S1) is un, Co11ldct 7L1 ot the 
A z:elay provides a 1.eset sigual for SSP 
related alarm circuits lccated in the 
maintenance frame power unit when the 
A z:elay is released. contacts 10M and 12M 
of ~e B relay provide ground returns for 
external displays that indicate when the 
cirC1Jit power is on. 

~..__ADDIUONAL COMPONENT§ tFS 21 
5.01 Shown on FS 2 are tbe relay buffer 

circuits between the SSPC and the office 
alarm circuits or other perifheral units as 
req~ed. ~ith the exceftion of the PF 
relay, al.l of the relays shown are 
software-controlled. A mellOry flip-flop iJ) 
the SSPC is aet, which in tuz:n operates th~ 
rela.ys via a relay driver. The input leads 
frOll the relay drivers in the SSPC are odd 
nWDbered between 01 and 017 plus 021 and 
022. Each relay bas contacts wired to aJ} 
access terminal block on the relay unit .• 
The terminal block serveH as a c~ntral 
access 110int for wi.1.e-wrctp connectio11s 
leaving tbe 111ai11tenance fi:ue (see SD lead 
111Demonics for brief functional 

explanations) • Leads other than those 
originating in the relay unit are wiTed to 
the access t~rau.nal strip (eg, alar111 leads 
from 111aintenance frame power unit) for 
centralization purposes. These connections 
also a~pear on the maintenance frame 
drawing for interframe wiring information 
purposes. 

5.02 Tbe PF relay acts as a buffer from 
peripheral switches to the t.est control 
eJCecute bit located in the SSPC. When a 
switch connected to the PF relay coil is 
operated, the PF relay operates. During 
operation of the Pf' re lay, ground is 
removed from lead KRnSIAO via contact 88 
before being applied to learl KRnSI10 via 
cont<lct 8H, ReleaHtl ut t.hf'l Pf' rt'lli\y cau11es 
the 1°111,: .. utt 111 l>d ,.,v.,nu .. t; th,tt '"• •1roun<1 
I t1 , 1•11111v_.,1 t I urn I t<nd l<Hll', I 1n whtm 
co11t,1ct tlH reJ.eauun IH•lnr •! 111•1 n•J it['plitt•I t.o 
J.ead Kl<OSIOO 11then conti\r:t. fin cl08f'A. AA a 
resuJ.t, the me..ory flip-flop in thP. SSPC 
changes state once for each operation of 
the PF relay. The release of the PP relay 
primes the SSPC flip-flop for t.he next 
operation. 

5.03 All of tlie relayR Rh<>Wrl on PS 2 
~Le AF10 types, requiring a mininiu~ of 
7.2 mA through the 2sn~-ohm (nominal) coil 
to ol'erate. Tbe diodes placed across the 
coils minilllize the voltagf! induced by the 
collapsing magnetic field of the relay coil 
when the relay driver is t.urned off. Lead 
AB2-2F supplies the +2~ volts direct 
current to operate each rel~y. 

~!QtLlll-= RUERENCE~ 

1 , WORKING IJM.ItS 

1.01 None. 

/. ~--Y!.!.t:'~nslli6'i-~1».t:!lf1'-l!m 

2.01 QiQgg 

pesignation 

CR1-CR12 

oeaignatiOD 

A 

Afl24 

Meaning 

Clamps the associated 
relay driver source 
lead to a maxim11111 
battery level vhieb 
111USt not exceed the 
breaJcdoWI voltage of 
t~e drivi~g transiator 
when a r.-lay is 
released, 

Mfaniog 
Part of SSPC po-r 
sequencing circuits. 

Alt:Prni\te hWI relay 
Awi~.ch tor •2• voltfl 
<UrPct. curr~1t .• 
switchf!fl tr°"' priaary 
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A bus power to 
aeconddry B bua 1•owt1r. 
It lut1t1 ut /\ loattr-ry 
11u111c£ occu111. 

Alternate bus relay 
switch for -48 volts 
direct current. 
switches from pri«ary 
A bus power to 
secondary B bus power 
if loss of A battery 
source occurs. 

Indicates a central 
office (CO) or system 
alarm circuit trouble. 

Indicates local CO 
alarms may be partially 
circun;vented. 

Part of SSPC 
power sequencing 
ciI"cuits. 

Providet1 1·eldy bltfer 
(;OJ1trol to.r: 11t1luctt1d co 
al.a1n1 circuits. 

Indicates the existence 
of a critical alarm 
conditon pertaining'to 
the JA cc control 
complex or peril,tleral 
units. 

Provides ~ontrol 
contacts for emergency 

. line switching in a co. 

-Provides an indica·tion 
that a requested system 
test has failed. 

Indicates the existence 
of a ~ajor alarm 
condition pertainipg to. 
the JA CC control 
complex or peripheral 
units. 

I11dicd tc1;1 t ht- 1::xiate11ce 
,,ta 1rl11or .sl,um· 
condi t lon 1 t•rt ai ni11,1 t.o 
the 3A cc coutrol 
comi,,lex or [>e.t ipheral 
units. 

Indicates a major power 
trouble. 

BJU '1'¥1.J! mom: LAllORATOll.l £~;. IN~"OR~ATED 
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MN-PWR Indicates a minor power 
t.i-o11hl e. 

111\11:1 -1•1uvl1f .. n All lru.lic11t Lon 
t.hi\t ,, rrquP&t 411d eyet.em 
teRt has pass@d. 

PF Provides a buffer from 
various switches to the 
SSPC memory flip-flop 
wqich initiates the 
execution of a 
requP.Sted test. 

3.01 Provides relay buffers between the 
SSPC and circuits located on other frames 
in a central office. 

3.02 Provides power sequencing of the 
SSPC +3 volt AS corurerters by the A and 
B relays appeari!19 in this unit. 

.!ta, __ Qllifil,£!!,!fil_9,BQ!~ 

4.01 Whtm thit1 cir~uu. iR ltet.ed on tt 
kt1yt1ht1t•I, the comu~ct t 11•1 intor11111t.inn 
thi>tl•011 11huuld bu i.ollowrul. 

(a) system Status 
S0-1C906-01. 

Panel (SSP) -

(b) System Status Panel 
(SSPC) - SD-1C907-ni. 

Controller 

(c) Maintenance 
SD-1C909-01, 

Frame Power Unit -

(d) Mai11tenance 
SD-1C912-01. 

Frame Circuit -

2.z_ __ MANUFACTt.JBING TES'l;ING !§29lRF.M§NTS 

5.01 Manufacturing testing requirements 
are specified in the.x-7889n specification. 

SECTION_!Y_.:_g~NS FOR RElS§!!i 

o. Description of Changes 

D.1 Substituted coax-ahieldf"d cable for a 
11i119.lt--wi r~ {ru~t liB) connect-ion t,fltwften two 
rt•l,1yu. 

o. ~' P1uviti•d d zur:o-<1ctiVP circuit. powt1r 
indication to the E2A t.el-try tor sec 
applications. 

i 
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