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NOTICE

Throughout this document, engineering dravings have
draving numbers that are alphanumeric (e.g., ELE
281-0900) or numeric (e.g., 0281-0900). For sim-
plicity, re'ferences to such enginhering drawings
are generally made by numeric drawing numbers only.
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1 ~ OBJECTIVE

The*-objective. of,the. design demonstration test is to verify that the
design .of,:the ESF load sequencer permits no 'credible common failure modes

to exist "in'esponse,to credible, input perturbations and series of, events.
f \

The ESF load sequencer is a module in the Balance of Plant (BOP) Engineered

Safety Features Actuation System (ESFAS) supplied by General Atomic Company

(GA) to the Palo Verde Nuclear Generating Station under Arizona Public Ser-
vice Company Purchase Order 10407-13-JM-104 and Bechtel Power Corporation
Specification 13-JM-104.

The purpose of this test report is to show that the data from the
design demonstration test adequately verify that the BOP ESFAS equipment

performs as desired. The criteria used to perform this test are the test
events specified in the General Atomic test 'procedure (dwg 0342-0063, Rev. A)

attached.

2 ~ TEST DATA AND RESULTS SUMMARY

The design demonstration test was performed on BOP ESFAS equipment for
Unit 2 of the Palo Verde Nuclear Generating Station (for a list of the equip-
ment tested, see Table 1). The test procedure was created by GA specifically
as a guide for the required design demonstration test; it specifies both the
input sequence and the expected equipment response for each test. The data
from this test are supplied as appendices to this report. Appendix A is the
annotated test procedure with inserts of input sequencer (Encoder Products

Co. EPC-7101) programming sheets for each test. Appendix B is a duplicate
set of annotated multi-pen recorder runs that verify both the i>puts applied
to the BOP ESFAS equipment and the output contact response of relays driven
by the ESF load sequencer. Each run shows the real operating times (where

5 sec of real operating time is recorded as 1 in.), mode transfer, load shed,

and sequencer reset actuations.



TABLE 1

BOP ESFAS EQUIPMENT TESTED
FOR PALO VERDE NUCLEAR GENERATING STATION UNIT 2

Component:.
Subassembly

Function

FBEVAS module
(GA dwg ELD 342-5000)

CRZFAS module
(GA dvg ELD 342-5000)

CPIAS module
(GA dwg ELD 342-5000)

LOP/LS module
(GA dwg ELD 342-5200)

CRVIAS module
(GA dwg ELD 342-5300)

DGSS module
(GA dvg ELD 342-5100)

ESF load sequencer/
autotest module

(GA dvg ELD 342-5400)

Isolator assembly
(GA dvg ELD 342-7100)

Power supply assembly
(GA dwg ELE 342-1100)

A-Train Cabinet Assembly
2-J-SAA-C02A

(GA dwg ELE 342-1000)

Serial No.

6938-0016

6938-0019

6938-0011

6942-0005

6945-0005

6940-0008

6948-0006

6936-4,

-04

B-Train Cabinet Assembly
2-J-SAB-C02B

(GA dwg ELE 342-2000)

Serial No.

6938-0015

6938-0014

6938-0008

6942-0009

6945-0004

6940-0010

6948-0009

6936-7

-05

To test the equipment, two test setups were used.

1. For those inputs not part of the test, the field-initiated contact
inputs for both the A-train and the B-train vere simulated by using
static test switch inputs.

2. For those inputs that were part of the test, the field-initiated
contact inputs for both the A-train and the B-train vere simulated
by ueing contact expanaion reiaye driven by the external programmable

input sequencer.



Those inputs of interest are the safety injection actuation signal
(SIAS), auxiliary feedwater actuation signals (AFAS-1 and AFAS-2),

the control room essential filtration actuation signal (CREFAS)

manual initiation, the control room .ventilation isolation actua-

tion signal'(CRVIAS) manual initiation, the fuel„building essen-

tial ventilation actuation signal (FBEVAS) manual initiation,
the diesel generator running,.signal. (DG RUN), two of the four ESF

bus undezvoltage',signals.'(U/V»1 and,U/V-2), and the diesel generator

breaker closed signal (DG BKR) as driven by the external programm-

able input sequencer. In both test setups the logic cabinets

(A-train and B-train) weze interconnected with their normal cross-

logic signals.

For a diagram of the overall test configuration, see Appendix A (speci-

fically, page 1 of the insert following page 5 of GA dwg 0342-0063, "Test

Procedure"*).

The external programmable input sequencer controls the timed inputs

(10 functions) to the system under test. These timed inputs are expanded

and isolated through 17 contact expansion relays as follows:

1. The 17 contacts, ~one from each relay, simulate the a'ctuation input

signals that the BOP ESFAS equipment needs. Ten of these signals

are foz the A-train cabinet assembly and seven are for the B-train

cabinet assembly (only the A train received undervoltage and DG

BKR closure inputs).

2. Other contacts simulate the input zeference transfers for each

event recorder. Recorders one and three each received nine

reference inputs (missing was U/V-2 which was not used as an

input to the recorders but was used as an input to the )quipment

under test). Recorders two and four each received all 10 input

reference signals. These reference signals are used to time-

'GA dwg 0342-0063 is hereafter referred to as the "reference test
procedure."
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correlate the. monitored sequencer output actuation signals for
each recorder. Recorders one and two were connected to the A-

train outputs, and recorders three and four to the B-train outputs.

Por a diagram of the recorder channel assignments, see Appendix A

(specifically, page 2. of.„the insert following page 5 of the reference test
procedure). The interconnections between the EPC-7101 programmable input
sequencer, the contact expansion relays, the event recorder, and the BOP

ESPAS logic train cabinet input interface. are shown in Appendix A (speci-
fically, pages 3-6 of the insert'ollowing page 5 of the reference test
procedure). The interconnections between the sequencer actuation outputs
and the event recozdezs are shown by coupling the data on outputs (see

Appendix A, Table 2) to the recorder channel assignments referenced above.

Output channel assignments and cabinet connections are specified in Appen-

dix A (see the three-page insezt following page 7 of the reference test
procedure).

Mode transfer and entry-and-exit conditions for the ESP load sequencez

are diagrammed in Fig. 2 of the reference test procedure. The ESP load
sequencer output actuation timing expected for each of the four operational
design modes is shown in Pigs. 3 thzough 6 of the reference test procedure.

A list of the credible input perturbations and the series of events

postulated foz the load sequencer are on pages 13 through 15 of the reference
test procedure. The list constitutes the scenario by which the design demon-

stration tests were conducted.

Three basic groups (oz classes) of tests were performed on the BOP ESPAS

equipment:

2 ~

3 ~

Loss of offsite power (LOP)(forced shutdown).

Single initiating signal.
Multiple initiating signals.'



The tests consisted of the following three steps:

1. Putting both logic trains in the automatic (auto) testing mode.

2. Submitting a specified,";sex'ies of input",condition".states,.to"th'e~

logic trains. The series of input condition;states ~were either„"

(a) the ESF'bus available state (a state .-that-'.depends"- on bus

-'ndervol'tage',and/or-DG"BKRclosure status) "or (b) 'the~state;of:»

the various ESFAS input'contzol,signals specified, such as,SIAS,

AFAS-l, AFAS-2, or CRVIAS.

3. Observing that the ESF load sequencer responded as'predicted by

observing the tracings on the event recorders.

The test input conditions and expected responses that constitute the

actual test procedure are specified on pages 16 through 43 of the reference,

test procedure. The progxam coding forms follow each test specification
sheet;, these forms wex'e psed to pxogram the EPC-7101 test input se'quencer

to generate the desired input signal transfer times. To verify that the

equipment was operatinq properly, each event recorder run (see Appendix B)

was compared to the expected ESF load sequencer actuation specified.

During tests 8A and 8B an error was noted. In these tests an initiating
signal, SIAS or AFAS-l, was followed by an ESF bus undervoltage signal. The

undervoltage signal occurred before the completion of sequencing which was

then followed by closure of the diesel generator breaker and clearing of the

undervoltage signals. The error occurred at the end of the test on the

simultaneous zeset of either (1) SIAS and DG BKR or (2) AFAS-1 and DG BKR.

The load sequencer detected a false error during its return to the auto

test mode. This detection of a false error was cleared by manually restazt-

ing the auto test from the load sequencex module front panel. The test

operator determined that the false error resulted fxom an electronic circuit
timing race. The internal circuitry for the DG BKR input is slightly
slower than is the internal circuitry for AFAS-1 or for SIAS on the reset

transition. The auto test feature, therefore, detected the apparent

erroz (i.e., the existence. of input signals) during the first steps of the



automatic testing procedure. This detection of an error vhen none existed

occurred in about 30X of the trials. To correct this problem, the time in
the polling cycle at vhich the load sequencer examines the field input sig-
nals was reprogrammed. In essence the revised program forces a delay (about

250 msec) betveen the time when. all system inputs return to normal state

and the time vhen automatic testing polling cycle begins.

All BOP ESFAS units vere reprogrammed and verified to be free of this
problem.

During test 15A the EPC-7101 test instrument failed. It vas returned

to the vendor for repair. on February 1, 1980. The repaired unit was returned

on February 15, 1980, at vhich time the tests were resumed and completed.

3. CONCLUSION

The ESF load sequencer in the BOP ESFAS equipment performed success-

fully. 'pecifically, no common failure modes exist in its operation, as

determined by the tests conducted and reported in this report. Therefore,

under the criteria specified in Section 1, the objective of demonstrating

the validity of the ESF load sequencer design vas met.
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1. TEST OBJECTIVE

The"sequencer design demonstzation test is.intended to verify that no
credible- common failure modes exist in the sequencer:design,, in response
to credible input perturbations and series of events.

The test will consist, of individual functional-„performance - tests of
the loss of offsite power detection and ESF load sequencer portions of
the Balance of Plant Engineered Safety Features Actuat'on System
(BOP ESFAS). Field input contact initiations will be simulated to
represent credible series of events that may occur in the power plant.
System output actuations will be monitored to verify system responses.

Cl

2. GENERAL TEST AR~fGEKNT (Figure 1)

Interconnect'he train A and train B BOP ESFAS cabinets to duplicate
plant installation. Connect the inputs presented in Table 1 to a field
input sequencer for both train A and train B. Connect a contact ior
each output relay presented in Table 2 to the output data recordezs for
both train A and train B. Also connect to the output data recorders
duplicate signals fzom'the field input sequencer for each train A and
tzain B input. Connect all inputs to the BOP ESFAS not presented in
Table 1 to their not initiated state via test box TE0027.

5
O
LP

'.EMOTE

After testing is completed, remove any
test box connections added to simulate
a closed contact input.

3. TEST PERFOR~WfCE

3.1. General

C
CI

4J

O

A. Prior to each individual test, verify that all inputs are in
the not initiated state, all modules are reset, all outputs are
in the not actuated state, and the ESF sequencer/auto test
module is in the auto test (auto test function on) mode.

B. Redundant initiating signals (inputs (A) through (G) ) are
initiated to both the train A cabinet and the train B cabinet
by the field input sequencer simultaneously. The undezvoltage
and diesel genezator breaker closed signal (inputs (H) and
(I)) are initiated only to the tzain A cabinet by the
field input sequencer.
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Pig. 2., State diagram showing Load Sequencer/Auto Test modes

and transitions between modes
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TABLE 1

INPUTS,

Letter Initia ted S ta t e

(A). Safety'in)ection actuation signal (SIAS)
TB44-07$ 08 Contact "opening

Cl
L

CP

Ig
CJ

E

O

(C)

(D)

(E)

(F)

Auxiliary'' feedwater.„actuation signal-'1
(AFAS-'1) TB44-9, 10 4

Auxiliary feedwater actuation signal-2
(AFAS-2) TB44-11, 12

Control room essential filtration actuation
signal (CREFAS) manual initiation TB42-03, 04

Control room ventilation isolation actuatioa
signal (CRVIAS) manual initiation TB42-07, 08

Fuel building essential ventilation actuation
signal (FBEVAS) manual initiation TB42-01, 02

Diesel generator running signal TB45-03, 04

4 ESF bus undervoltage signals (any two out
of four) U/V-1: TB43-07, 08 U/V-2: TB43-09, 10
U/V-3: TB43-11, 12 U/V-4: TB44-01, 02

Diesel generator breaker closed signal
TB45-01, 02

Contact-opening

Contact. opening

Contact closure

Contact closure

Contact closure

Contact closure

Contact closures

Contact closure
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TABLE 2
OUTPUTS

Cl

c
EJ

C

5
O
CJ

Larear

(A)

(C)

(D)

(E)

(H)

(K)

(L)

Descziotion

Load shed signal,(2,.relays) - 1 sec pulse
load shed 1: TB61-01, 02(K20$ Load shed 2:
TB64-01, 02 (K204).

Diesel generator start signal TB77-09, 10

(K124)

Loss of offsite po~er signal - 60 sec orf
delay (2 reLays) LOP1: (K203)'366-01, 02
LOP 2: (K205) TB72&1, 02

High pressure safety injection pump start
signal (K125) TB76-09, 10

Low pressuze safety injection pump start
signal (K126) TB76-11, 12

Control room essential AHU start signal
(K127) TB77-03; 04

Diesel generator essential exhaust fan start
signal (K128) TB81-01, 02

Fuel building. essential exhaust AFU start
signal (K221) TB 81-03, 04

Auxiliazy feedwater pump start signal (K222)
TB81-09, 10

Containment spray pump start signal (K223)
TB82-Oji 08

Essential cooling water pump start signal
(K225) TB82-09, 10

Essential spray pond pump start signal (K'826)
TB83W9, 10

Essential chiller/chilled ~ater pump start
signal (K227) TB84-03, 04

Actuated State

Relay enezgize

Relay deenergize

Relay deenerg'ze

Relay deenergize

Relay deenergize

Relay deenergize

Relay deenezgize

Relay deenezgize

Relay deenergize

Relay deenergize

Relay deenezgize

Relay deenergize

Relay deenergize
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TABLE 2 (continued)

OJ

Cl

~ e

O

Letter

(0).

(R)

(s)

Descri tion

Battery charger/voltage regulator start
signal (K232) TB85-05, 06

480 V load center breaker close si'gnal.(K233)
TB86-03, 04

Normal chiller start signal (K236) TB87-11, 12

Charging pump start permissive signal (K231)
TB85-01, 02

CEDM normal ACU start permissive signal (K234)
TB87-03, 04

Containment normal ACU start permissive
signal (K235) TB87-07, 08

Actuated State

Relay deenergize

Relay deenergize

Relay deenergize

Relay energize
for specicied t'me
period (40 sec)

Relay'energize
for specified time
period (5 sec)

Relay energize for
specified time
period (5 sec)



QA,58 Rev>, I 74 GENERAL.,ATOMIC,COMPANY
cAl col ATIDN5 roR MRQ p'/4DQF QF DE'S l6kl ~D~i .'PVMC~% VCP
cover. No.

@gal»

y rRoe. No.

~ RcrARSD 5T DATC RCr, DOCUMCNT5i

ArrRov5D ov

OvTPUT'e QEcoaDGP cH<~wGc
A 04M'~~

LOAD S~ l C Y.zn2.) Cl~.- pu(.seQ
YEbhl- o 1 Tu + 48 VDC,

Typal-O2 To REt" l CH Io

i.isAv sHeis z Cic&) Cise.~~)
TB 64-~1 ~ ++SVC C.

786402 To RGC l gg Il

A~mlC WMK~'S '.

fB CA M(~~
l CWZoZ.) (l Z~~

TB6I-Ot Vo i%8 VQC.
Mbl-oZ, 'To PE< 3 CH (Cr

L,O4> Wg) 2. CLZag) Ci Se pap)
~&&4-ot ~ m~vQc
~~(c?<-OZ VO REC 8 CH I l

P~~ er~T. CV IZ+3
m77-~ Vn W WV><
P3 77-I~ ~ %PC l Cg 1Z

'D i6sec <~ M4R7 Ci- iwcj)
7a7g- o g To + +g VPg
TB7'7- t,O To ~ 3 C.q l 2.

LDP? (~zo~) C~ oe"--~~
TS 45-41 va t 4evbc.
TSM-<> ~ RCC, l CV I+

~pl CkzoS)(oo 5™e-~~y)
TP~-ol ~ w+g pQ~
~~~-a2. ~ Re" % cH

( LOPZ (V.ZCSo) PioO ~-orrZeg~)~ 22- 4 1 ~ +~VX)C
'157'-~ ~ QSC t Cu IW

ffi~'Pi?eso. ~Zu.R p &ar lfml(uzi)
~ 76-og To
&76 I O M tcfE?f I

4N Sm. &Sty Tin 7iup Qgy l~ (~z)
M7('-»ll ~ ~de VDe
~7K -IZ. q.o R~ l CH I&

pz- (Azoic) CMs??:-~ ~yg
TB'72- 0 l XO + ~V>C
?57z.-oz To gee >

H PS[ Ceizs)
~7'@~9 Ta+ gT)<
'T576-i0 ~ ~B CH I~

(<rzo)
Tlb74-I I ~ e4S ~
T5 '76-lZ ~ EBC. 5 dye(

ii?ZlX, @M Bg. +d dtk81 QZ&l&CI(RIZT CA?PAW (AIZ7)
TS 77-dP 7'@77-oB ro +~u~
~77-4+ 7a Ah I ceI7 77977-c + ve ~ a ce r 7



GA 288 Rtv< I 74 GENERAL ATOMlC COMPANY
c*I cuI ATIDNs I oR NZCe V~OF OF 7aX~tCPAwl 'TE'T'G

o Pl/+ >< RChi'P

coul ~ . No. 342 K,X. X,X ~ IID4.IIo. g I +2 FAoc oF

rRCFARCD CV P Q, ~PQQ
RCVICWCD OV

ArrRovcD SY

DATc'2, 2S 7g Acre DocuI4cNTS<

OATC

DATC

M3i-PUT TO RECOP ~P. CH~~ef AS@(eNNEn3~~. CC ~'z)
A 64Wt~m

O~l ~.AS 6XH.~ ~AT'C~ue)
TB Gl -~l ~o w'4G WC-
~.S 1 -OW'O ~,. f CP, tg.,

E6 ESS ac4r-u, Cat~
TSBl-Ot Y'o ~ f8V~
TBS}-02.', t.o RBC 8 CW iG

p'<(gl %CCA'6SS. Q<4FQ +22
<)'lbSt-Ow~ ++WV~

TUel-C4- ~ ~ t CH t9
TlB&t—3
T-Pb e l —O 4.

k'.Z, <

++Qvjg
~o ac b Q.H l9

AU(<. Feep<U~ Youp A~ (<~2'0
TO 8t-09 ~ +~vy~
TP. &l-fo ~ $z~ l CH 2o

~p Q.2Z.zg~ 8t-og ~~ %+8 v>c,
TB 8l-fO go ~ > CR W

Qo~p(v«c(JI'pay 'p<(~p c@ (kzz<
Sz. ~7 ~ +.~ VWC.

.7e 82-oS .Yo ae'e- Z. C'V f ~

CS |. <x~s)
7-& 8Z-o7 m ++BvDc
TS ez-oS vo ~ 4- cH it

C~Vl<4< (h~<<(S NTR ~P 'E'C40
q'E< m.-oy. ~ ~49,gy~ C~zz~)

75 82-fO n t@|. Z GF tZ,

BCN &22m)
YB 82-oy to t+BW C
VB 82.-m Yo ~4 eH i~

<4< sp~ P>~n Pb<p cwp e.zp (v-zz.<g
%8 gg-og ~ + SvbC CW226) ~ a>-op m +muham.

S>- tC ~ ~Z CH IQ TB 8B -to Tc Qhe, 4- a.A tp

C~Wri~ C<I(I<re/<."<(<urn NY2.tWP

~ 8+ op ~ ~~uw ~S
f3+ -o4- ~ Eche ZCwH- ~~f~

C~zz7)
B~ G~VO<r&S .'64T'< IICL23i)

TPr 95-05 ~ +~wc~2 +~<

~g ~(~ (<zz.v)
7g ee-cy 7-+~~a~
73 Scf--o4- ~ Gee. + cs f4-

~T':CH (<2.'3g
g~-aW ~ ~+8VDc.
8S=o< ~ Qec 4 ce f5'



QA 258 Rtv.1 74 GENERAL ATOMlC
COMPANY'AI

CUI ATION5 ~OR LLRCo PRQ~ QP QQ&lC.Q ~TS: F V NG G EX'R
COUII~,NO QQ Q )(ggQ PROJ ~ NO+ g (gP CAI Co NOo tACiC Og

RRCRARCO SY+ Q,~~ g
RCVICWCD IY
AIIJROVCD SY

OATC g //QQ,// /I RCf, OOCUMCNT5I

~TPUT T«~~Rave CHaaoa .CmiC u~m~; (-c~r~o>
A C4WlW~~

<so V LacCvp,%u.d.~we CKza~)
+m tee;

Tb 86 -C+- 'TO SEC.'Z. Ca,.l 4;-,

'F5. QA,~ lm~
L,c, (g. zs~g

TB S6'-3 ~,+B V&c.
l9 86-oW To ~ 4 cH C

Qoa~~ OIIIu.Dz- Ca z~)
B7-t I

87-(Z- ~ REC 2 QH l7

VOW. OIH~ B7-ll ~o -r ~~
87-IZ T'o ~ 4 <H l 7

eIISWe 'PO<p ~meSIVG Q~eig
oi fcl + Isy~

'YS Q 5-oa vo fZGC- ~ Cg

R.: cEDul ga~ AQU FIgkvgsIvE gy- z~)
vs 87-~5 ~ +'tB~ m~c.~

gy e,q-c+ ~ /pc z cH t9

AQO +~ISSI IC CC.<>S)
8'7 07
8-F-oS ~ ~ 2.~zo ~,~

CII~ ~P (g.zz I)
T9 85 ~ l Y'o %+8 time
TBSP'-o~ va, Roc. 4 cH (
1

«~w Po~ CRz34)
TU 8'7-o+ T ~ + fe YDc

TB7-o+ ~ ~ + e.w (9

corn K0M QKzsg
7s e7-oH vo +~vb~
TE5 8'7- d8 To ~ 4 etc m



GA 1208.8 (REV 2/78)

GENERAl ATOMlC COMPANY -'LECTRONI+SYSTEHSWSTANDARQ,,

Issue Page.
0063 8 of 43

C. Initiate the field inputs using the field input„sequencez as
defined by the test timing diagrams initiating events. Times
are specified in seconds and aze to be within 0.1 second.
Times not."specified

are„azbitrary.';

. Record inputs and outputs" on'he, output data,.",recozders. The
required accuracy is'~0e1 second.

Notes for. Test',Timing» Diagrams"',

1. Times shown are in seconds,

2. Sequencer modes are defined as follows:

trp
123

rf3

3
123

CP

U

E

Q1 GZSS without LOP

2 SIAS with LOP and DG

breaker closed

Q3 LOP aud DG breaker ciosad
without SIAS

4 (AFAS-1 or AFAS-2 or CREFAS

pr CRVIAS or FBEVAS or DG

running) without. SIAS and
without LOP

SIAS ~ LOP

SIAS'LOP'DG BKR

SEAS LOP'DG BKR

SIAS 'LOP
(AFAS-1 + AFAS-2

CREFAS + CREVIAS
+ FBEVAS + DG RI:N)

Mode 4 sub-sequence outputs are developed by
logically AND gating the timed outputs with the
initiating signals for each actuated device

NOTE

The actual output time responses as~ociated
with~ach of the four modes (~1, +2, .
and +4 ) are shown in Figs. 3 through 6) .



MODE I TIMli'lG 0IAGRAM: SIAS ~ LOP
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CJl II
ESSENTIAL COOLING
MATER PUMP START gfCC

CA l2
ESSENTIAL SP RAY
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. rPUTS

HPS'I PUMP START if&I

480 V LOAD CENTER
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MODE 2 Tl.'IING O,IAGRAM! S'I'AS;.LOP QG,.BKR

TIME (SECONDS)
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0.5
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CONTAINMENT SPRAY
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Ql II
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RDDGQ3 TIIIING DIAGRAM: SIAS LDP'DG SKR
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OUTPUTS TIME (SECONDS)
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EXPECTED
OUTPUTS

MODE 4A: 5 I AS.'OP (AFAS- I OR AFAS-2)

TIIIE (SECDNDS)
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3.2. Test Conduction

A.-.- Lass'of offsite.power (forced shutdown) cescs:

Test 1- ESP bus undervoltage followed by- the diesel. generator
breaker closure and clearing of the undervolcage
signals

,Tesc, 2.- ESP bus undezvoltage followed by che diesel generator
breaker c1.osure and clearing of the,undervoltage,
signals followed by che diesel generator breaker
tripping prior ta campletion of sequencing

Test 3 - ESP bus undervoltage followed by the diesel generator
breakez cLosure and clearing of che undervoltage
signals followed by the diesel generator breaker
tripping after completion of sequencing

Test 4-

Test 5-

ESP bus undezvaltage followed by the diesel generator
breaker closure folio~ed by clearing of the under-
voltage signals after'omplecion of sequencing

1

ESP bus undezvoltage followed by clearing of che
undervoltage signals without closure'of the diesel
generator breakez

B« Initiating signal tests:

C

5
O
V

Test 6 .-

Test 7-
Initiating signal with the ESF bus available

Initiating signal followed by ESF bus undervo1.cage
pzioz to completion of sequencing followed by the
diesel generator breaker closure and clearing of
the undervoltage signal"

Vl

O
~y%

cg

O

Tesc S-

Test 9-

Initiating signal followed by ESP bus undervoltage
after completion of sequencing folio~ed by the
diesel generacor breaker closure and clearing of
the undervolcage signals

Initiating signal coincident with ESP bus undervoltage
~

followed by the diesel generator breaker closure and
clearing of the undervoltage signals

)

Tesc 10- Initiating signal coincident with ESF bus
undervoltage,'olio~ed

by che diesel generator breaker closure
folLowed by clearing oi che undervalcage signals after,
completion of sequencing



GA 1208-8 (REV 2f78I

GENERAL ATOMIC COMPANY - ELECTRONIC SYSTEMS STANDARQ

342- Issue
0063

Page
14 of 43

Test 11

I

- Initiating signal "coincident with ESP bus under-
voltage followed by clear'ng of the undervoltage
signals without closure of the diesel generator
breaker

Test 12 - ESP bus undervoltage followed by an in'tia ing
signal followed by the diesel generator breake"
closure and clearing of the undervoltage signals

CJ
Cl

Cl

UT
Cl

O

Gl

?I

Cl

Cl

lJ

Test „13

Test 14

Test 15A

Test lSB

- ESP bus undervoltage followed by 'the diesel generator
breaker closure and clearing of the undervoltage
signals followed by an initiating signal pr'or to
completion of sequencing

- ESP bus undervoltage followed by the diesel generator
breaker closure and clearing of the undervoltage
signals followed by an in"tiating signal after comple-
tion of sequencing

- Initiating signal coinc'dent with ESE bus undervoltage
followed by the diesel generator breaker c'osure
without clearing of the undervoltage signals; the
diesel generator breaker then trips before completion
of sequencing

~ Initiating signal coincident with ESP'us undervoltage
followed by the diesel generator breaker closure and
clearing of the undervoltage; after complet'on o=initial sequencing, the diesel generator breaker tr'ps

O
Ll

C. Multiple initiating signal tests:

Test, 16 ~Two coincidenr, initiating signals with the ES~ bus
available

Vl

O

tC

O

Test 17

Test 18

Test 19

Reserved

Reserved

Two initiating signals coincident with ES": bus under-
voltage followed by the diesel generator breake"
closure and clearing of the undervoltage signals

Test 20

Test 21

Reserved

Reserved

Test 22 ESP bus undervoltage followed by two coincident
initiating signals followed by the diesel generator
breaker closure and clearing of the undervoltage
signals
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Test 23 - ESF bus undervolcage fo1.lowed by che diesel generacor
breakez closure and clearing of che undervoltage
signals folLowed by t«o coincidenc initiating signals
prior to completion of sequencing

Test 24 - ESF bus undervoltage folLowed by che diesel generator
breaker closure and clearing of che undervoltage sig-
nals followed by two coincident initiacing signals
after completion of

sequencing'est

25 - Initiating signal X fol1.owed by initiating signal Y

prior to completion of sequencing with che ESF bus
available

Test 26 - Xnitiacing signal S followed by inic'acing signal Y

after completion of sequencing with che ESF bus
availab Le

Test 27 - Xnitiating signal X coinci'dent with ESF bus under»
voltage followed by init'ating signal Y fol1owed by
the diesel generator breaker closure and c1.earing
of the undervolcage signals

Cl

Cl
CJ

~ pe

C

5
O
IJ

Test

Test

28 - Znitiating signal X coincident with ESF bus under-
voltage followed by the diesel generator breaker
closure and clearing of the undervolcage signals
followed by initiating signal Y prior to completion
of sequencing

29 - Initiation'g signal X coincident «ith ESF bus under-
voltage followed by che diesel generator breaker
closure and clearing of the undezvoltage signals
followed by initiacing signal Y aftez completion of
sequencing

Vl

O
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PROGRANl COOING FORM

SYST.E ' VA

DRAWN BY
CHECKED BY OF

* ~ 0 I- '~g'- dK>~ISiJ:~S'Pg
DATE ~ 8~
PAGE

ST)P

C'0 I

OUTPUTS ACTUATED

2 3 4 5 6-7 8
9 10 11 12 13 14 15 16

17 18r 19 20 21 22+23 24
25*26 27 28 29 30 31 32

Notes:

"HOI.D FOR"

INPUT TEST /A
Tl (hm)
T2 (ms) OO'IO.O

"THEN"

ADVANCE
JUMP TO
BRANCH T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17,18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

) ~%~

002.

2 3 4 5 6 7
10 11 12 13 14 15 16

I 18 19 20 21'22,23 24
25 26. 27 28,29'30 31 32

Notes:

INPUT TEST )J/A
Tl (hm)
T2 (ms) ooIO O

ADVANCE
JUMP TO
BRANCH'T

1
"'2 3 4 5 6 7 8

9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26. 27 28 29 30 31 32

~ F

009

~ g.%q

~ qF ~
~/

1 2. 3 4 5 6 7 8
9 Qg 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Nates:

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

vates:d(.t NF . OP

INPUT TEST QJA
Tl (hm)
T2 (ms) o I IOO

INPUT TEST'/A
Tl (hm)
T2 (ms) 00 (0,0

ADVANCE
JUMP TO 0
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 !6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 .10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4" 5 6 7
10 11 12 13 14 15 '16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms) dOI Os@

X ADVANCE
JUMP TO
BRANCH T

1, 2 3 4 5 6
9 10 11 12 13 14 15

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

F

Odg

3 4 5 6 7 8
9 QP 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27, 28 29 30 31 32

INPUT TEST 4/A
Tl (hm)
T2 (ms) 8045.0

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25'6 27 28 29 30 31- 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
CC+ 25 26 27 28 29 30 31 32

Notest d I. ~ '& d

INPUT TEST'0/A
Tl (hm)
T2 (ms) 004 5i 0

ADVANCE
JUMP TO 00
BRANCH'T

I' 3 4 5 6 7 8
9 10 11 12131415 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3'4 5 6 7 8
9 10 11 12 13 14 15 16

I7 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

I 2 3 4 5 6 7 8
9 10 11 1213141516

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

~ W
:+ at 1 2 3 4 5 6 7 8

9 10 11 'I2 13 14 15 16
17 IB 19 20 21 22 23 24
25 26 27 28 29-30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 ""

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TFST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
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EPC - 710)
PROGRAM CODtNG FORM

LPP (Po&~ MrRrnd)
7'/A)RF'F 4

DRAWN BY DATE
CHECKED BY PAGE

!5@i i~~M

OF

P
J. OUTPUTS ACTUATED "HOLD FOR" "THEN" INPUTS REQUIRED

1 2 3 4 5 6 7 8'=
~ 9 10 11 12 13 14 15 16

17 18-19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST </4
Tl (hm)
T2 (ms) OO lO.O

ADVANCE 1 2 3 4 5 6 ? 8
9" 10 ll 12 'I3 14 15 16JUMP TO 17 18 19 20 21 22 H 24

BRANCH'T 25 26 27 28 29 3Q 3i 32

2 3 4 5 6 7
Q 10 11 12131415 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes.

INPUT
TEST'l

(hm)
T2 (ms) . co/D.o

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6'2 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 S
9 ~ 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'</+ X ADVANCE
Tl (hm) JUMP TO
T2 (ms) 0 I:!a BRANCH T

2 3 4 5 6 2 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7(R
10 11 12 13 14 15 Tb
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) 0 200

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO QO I 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 2 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST

T2 5ns)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 'IO 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2
9 10

17 18
25 26
Notes:

t ~

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 S
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 'I4 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 w7. 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 S
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 2& 29 3Q 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 22 28 29. 30 31 32
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t/otat$ ons fn th)s column )nd)cate where changes have been made
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EPC - 7101
PROGRAM CODlNG FORM

OUTPUTS ACTUATED

SYSTE
DRAWN BY
CHECKED BY

"HOLD FOR" "THEN"

DATE
PAGE OF

INPUTS REQUIRED

"'1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 '19 20 21 22 23 24
OOJ 25 26 27 28 29 30 31 32

Notes: Pt,L CF'F' e dg
~ 4

INPUT TEST
T1 (hm)
T2 (ms) no IO 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 t6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5„6 7'%0 11 12 13 14 15 16
W 18 19 20 21 22 23 24

002- 25 26 27 28 29 30 31 32
Nota:

INPUT TEST P/
T1 (hm)
T2(ms) Oo Oi0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 3 4 5 6 7
11 12 13 14 15 16
19 20 21 22 23 24

C'03 25 26 27 28 29 30 31 32
Noteet

INPUT TEST
T1 (hm)
T2 (ms) 030, D

ADVANCE
JUMP TO
BRANCH T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 0 111213141516

17 19 20 21 22 23 24
0- d 25 26 27 28 29 30 31 32

Nota:

INPUT TEST N)A
T1 (hm)
T2(ms) 00 0 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 11 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7
8 (AD 11 12 13 14 15 16
17 T8 19 20 21 22 23 24

<.t. 5'5 26 27 28 29 30 31 32
Nota:

INPUT TEST +/A
T1 (hm)
T2 (ms) 20, Q

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 1 8
9 10 11 12 13 14 15 16

17 18 19. 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7
9 10 111213141516

T7 19 20 21 22 23 24
COP 25 26 27 28 29 30 31 32

;: ....t Notes:

INPUT TEST A
T1 (hm)
T2 (ms) Og 5, 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 % 3 4 5 6 7 8
9 111213141516

17 18 19 20 21 22 23 24
CC7 25 26 27 28 29 30 31 32

.. Notes:

INPUT
TEST'1

(hm)
T2 (ms) O I .'Od,d

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

~ b
3 4 5 6 7 8

9 0111213141516
17 1 192021222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST + A
T1 (hm)
T2 (ms) 00! 20.

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16X JUMP TQ ~~ I 17 18 19 20 21 '22 23 '24

BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 '13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
T1 (hm)
T2 (ms)

1 2 3 4 5 6 7 8
9 10 11 12 13 14)15 i16

JUMP TQ'7 18 19 20 21 22'23 24
BRANCH'T 25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST
T1 (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
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EPC - 7101
PROGRAM CODlNG FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE QF

ST)P OUTPUTS ACTUATED "HOLD FOR" "THEN" 'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes

INPUT TEST'{J/)4
Tt (hm)
T2 (ms) QO;! 0,0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TQ 17 18 19 20 21 22 23 24
BRANCH'T 25 26'27 28 29 30 31 32

i

2 3 4 5 6 7
9 10 11 12 13 14 15 16

I 18 19 20 21 22 23 24
GO+ 25 26 27 28 29 30 31 32

Notes:

INPUTTEST + 4.
Tl (hm)
T2 (ms) oO', 14.0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 'I6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

)i-.)

t."O3
~ 1,
~t i

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'J A.
Tt (hm)
T2(ms) I; O.o

ADVANCE
JUMP TQ 0 0
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: '{, s: ~ y

INPUT TEST'/)o.
Tl (hm)
T2 {ms) G0 '0.0

ADVANCE
JUMP TQ
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

P

O02-

1 2 3 4 5 6 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'/A
Tl {hm)
T2(ms) 0{') 0

ADVANCE
JUMP TQ ~O I

BRANCH'T

1

9
17
25

2 3 4 5 6 7
10 11 12 13 14 15 1%

1& 19 20 21 22 23 24
26 27 28 29 30 31 32

g Pa

OO I

2 3 4 5 6 7 8
9 10 11 12 13 14 'I5 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'4 A.
Tl (hm)
T2 (ms) 0{) ' 0,

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TQ 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

t

{70>

Notes:

1 2 3 4 5 6 7 8
91 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUTTEST'N A
Tt {hm)
T2 (ms) {); . 0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'sJ h
Tl (hm)
T2.(ms) 00

'DVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5-6 7 8
9 10 1 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' +
Tt (hen)

T2 (ms) 0{: IO;0

ADVANCE
JUMP TQ OO I
BRANCH T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC - 7101
PROGRAM'" CODlNG FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE OF

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 ll 121314 1516

17 18-19 20 21 22 23 24
25 26 27 28 29 30 31 32

"HOLD FOR"

INPUT TEST
Tl (hm)
T2 (ms) DO l0 0

"THEN"

ADVANCF
JUMP TO
BRANCH T

'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

N t Fs= 5<. o

1 2 3 4 5 6 7 8
9 10 ll 1 13141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'\

INPUT
TEST'l

(hm)
T2 (ms) at: I0.0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
~t 25 26 27 28 29 30 31 32

Notes: AI. ( 0

INPUT TEST'/
Tl (hm)
T2(ms) oo Io,O

ADVANCE
JUMP TQ
BRANCH T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 6 7 8
9 10 11 1213141516

17 'I8 19 20 21 22 23 24
oC" 25 26 27 28 29 30 31 32

bootes:

INPUT TEST P A . ADVANCE 1 2 3 4 5 6 7 8

Tl (hm) JUMP TO 0 17 18 19 20 21 22 23 24
9 10 11 12 13 14 15 16

T2 (ms) ol l l0,o BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 'll 12 13 14 15 16

17 18 19 20 21 22 23 24
~o 1 25 26 27 28 29 30 31 32

Notest

INPUT TEST'~ A
Tl (hm)
T2 ()tts) oo'o, 0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 S 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
00% 25 26 27 28 29 30 31 32

Notes:

INPUT TEST U!
Tl (hm)
T2 (ms) ~t l (0.0

ADVANCE
JUMP TQ OO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 &'.'r. 9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24

00 ) 25 26 27 28 29 30 31 32
Note

INPUT TEST IU
Tl (hm)
T2 (ms) 0:I0,0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
CC+ 25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms) Dl '. (0. 0,

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

TO CC 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE~

JUMP TO
BRANCH'T

2 3 4 5 6 -c..7$ ,8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms)

2 3 4 5 6 7 8
9 10 11 12 13 14 15 'I6

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'7 25 26 27 28 29 30 31 32



t/otations in this column indicate where changes have been made
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EPC";.7101'ROGRAM-

CODlNG'ORM

OUTP UTS ACTUATED

SYSTE
DRAWN BY
CHECKED BY

"HOLD FOR" "THEN"

,DATE 'AGE'F"
INPUTS REQUIRED

I 2 3 4 5 6 7 8
9 10'l 12 13 14 15 16

17 18-19 20 21 22 23 24
OGf 25 26 27 28 29 30 31 32

Notes ..

INPUT TEST
Tl (hm)
T2 (ms) OO'0,0

ADVANCE
~ JUMP TO

BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

-1 2 3 4 5 6 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 '30; 31 32
Notes:

INPUT TEST +/+
Tl (hm)
T2'(ms) o(: (5 d

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10, 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 3i 32

2 3 4 5 6 7
10 11 12 13 14 'I5 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST Q A
Tl (hm)
T2 (ms) 'IO.

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29'30 31 32

d0 25 26
Notes:

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 2& 29 30 31 32

INPUT TEST'(J +
T'I (hm)"
T2 (rtts) O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

- ~

~ t ~
1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16'7

18 19 20 21 22-23 24
25 26 27 28 29'0 31 32

INPUT TEST
Tl fhm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

' w. No'tes:
, .C~

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24~l 25 26 27 28 29 30 31 32

INPUT TEST'i)/A
Tl (hm}
T2 (ms) Oo.'a.O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

~ ~ Notes: gg~f
~

't

~

Rr
II(

1 2 3 4 5 6 7 8
9 1 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' A
Tl (hm)
T2 (ms) I; I 5,0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Cc3 25 26

3 4 5 6 7 8
11 12 13 14 15
19 20 21 22 23 24
27 28 29 30 31 32

INPUT TEST 4
Tl (hm)
T2 (ms) Og l IO. 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 'I3 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 11 1213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT-TEST' A
Tl (hm)
T2(ms) 0 i,0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16"

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm}
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 2'I 22 23 24
25 26 27 28 29 30 31 32
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«s7 7w (sir«) ~, 7> ( >s-i)
e e 7

EP.C'.='. 7.103
'ROGRAM;CODlNG,: FORM

UNCS E~~ P-.~ ~>'.=OR'ANN'Y'ATE
'HECKEDBY ..PAGE

- c~'J
,.OF.

I )
OUTPUTS ACTUATED "HOLD FOR" "THEN" 'INPUTS REQUIR ED

2 3 4 5 6 7 8
9 10 11 1213141516

,17 18 '19 20 21 22 23 24
OUI 25 26 27 28 29 30 31 32

Notes: g~. CFF 7 OO/

INPUT TEST'4
Tl (hm)
T2 (ms) uo. ru a

5 ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10...11 12 13 14 15 16

17 18 19 20 21 22 23 24
C'<Z 25 26 '27 28 29 30 31 32

Notes:
«I

q .:,.„1 2 3' 5 6 7
10 11 12 13 14 15 16
18 19 20 21 22 23 24

C~~~ 25 26 27 28 29 30 31 32

INPUT TEST 8/>
Tl (hm)
T2 (ms) od: Sold

INPUT TEST nlf4
Tl (hm)
T2 (ms) OO.'0,0

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
0 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST IJ
Tl (hm)
T2 (ms) 0 ('.

«ADVANCE
JUMP TO OD L

BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10,11 12 13 14 15 16

17 18 19 20 21 22 23 24 ~

25 26 27 28 29 30 31 32
Notes: (Q ~ Lf 00

'

INPUT TEST hl A
Tl (hm)
T2 (ms) 0; t0 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
(,"Oc, 25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)

X T2(ms) 00; 0.0

ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

3 4 5 6 7
:(t '.='910 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'J h
Tl (hm)
T2 (ms) 0 0 '« I 0 '0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11'2 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1
' 4 5 6 7 8

9 111213141516
17 19 20 21 22 23 24

004 25 26 27 28 29 30 31 32
Notes:

INPUT TEST Q A
Tl (hm)
T2 (ms) 0

ADVANCE
JUMP TO OO
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3'4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22'3 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



Hotat)ons in this column indicate ~IIere changes have been made
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EPC - 7101
PROGRAM CODlNG FORM

DRAWN BY
CHECKED BY

DATE
PAGE OF

SYSTE ~)RJC. ~ ~O 'QPg.~ gggC,~',~F 5))

ST)P OUTPUTS ACTUATED

1 2 3 4 5 6 ~ 7 8
9 10 'Il 12 13 14 'IS 16

17 18 19 20 21 22~23 24
25 26 27 28 29 30 31 32
Nates: do/

"HOI.O FOR"

INPUT TEST <j+
Tl (hm)
T2 (ms) OO. I O. 0

"THEN"

ADVANCE
JUMP TO
BRANCH'T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25'26 27 28 29 30 31 32

F.

L

CO
4

2 3 4 5 6 7 8
10 11 12 13 14 15 1

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TFST'/A
Tl (hm)
T2 (ms) 00: (0. 0

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
0 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32 Ol:ZOF 0

INPUT TEST' 6
Tl {hm)
T2 (ms)

ADVANCE 2 3 4 5 6 7 8
9 10 11 1213141516X JUMP TO GO 17 18 Ig 2p 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

F F-

v1

oo I

1 2 3 4 5 6 7 8
9 10 11 1213 141516

I7 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
No~es: +C ( OF{= OO

INPUT TEST' Fst

Tl (hm)
T2 (ms) 00'C. ~

ADVANCE
JUMP TO
BRANCH'T

I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

[ C'C a

1 3 4 5 6 7
1 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7
9 10 ll 12 13 14 15 1tF

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

~ Cod

4<' '

3 4 5 6 7 8
9 I 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'/4 ADVANCE 1 2 3 4 5 6 7 8

TI (hm) X JUMP TO OO { 17 18 lg 2p 21 22 23 24
9 10 11 12 13 14 15 16

T2(ms) 0 '.2 F
I BRANCH'T 25 26 27 28 29 30 31 32

~VL

F gI
~ r

F

'I 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: QI.I gpF 7 CO

INPUT TEST' 8
Tl (hm)
T2 (ms) OO: I>3,~3

){'DVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 4 5 6 7
10 11 12 13 14 15 '16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'/4
Tl (hm)
T2 {ms) oo IO

jX ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

CO)

1 XGP4 5 8 7 8
9 ~P 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST )J A
Tl (hm)
T2 (ms) 0 '.{)

ADVANCE
JUMP TO 0
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

I 2 3 4 5 6 7 8
9 10 11 12 13. 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC- jj01
PROGRAM COD!NG FORM

SYSTE
DRAWN BY
CHECKED BY

s MI ZSFA S
DATE
PAGE OF

OUTPUTS ACTUATED "HOLD FOR" "THEN" INPUTS RfQUIRED

1'2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 "19 20 21 22 23 24
Cd/ 25 26 27 28 29 30 31 32

Note: t .f- +{ ddI

INPUT TEST
Tl (hm)
T2 (ms) 00'IO. 0

5 ADVANCE 1.2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

1 2 3 5 6 7
.'8 10 11 12 13 14 15 16

8 17 18 19 20 21 22 23 24
ddZ 25 26 27 28 29 30 31 32

Notes

INPUT TEST ~j>
Tl (hm)

X T2 (ms) 00'. IO.

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

:.Q ~
'

2 3 5 6 7 8
9 f00 11 12 13 14 15 16

17 A 192021 222324
ddt 25 26 27 28 29 30 31 32

Notes:

INPUT TEST'As
Tl (hm)
T2 (ms) 6(,'2D ()

ADVANCE
JUMP TO o 0
BRANCH'T

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
CD I 25 26 27 28 29 30 31 32

Notes

INPUT TEST u jA
Tl (hm)
T2 (ms) 00;(0, O

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

i

.. 4~10
17 18

ud~ 25 26

( i ..- Notes:

V. '-; 9@
17 18

dOQ 25 26
;... ~ Notes:

3 4 6 7 (g11'2 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

3 4 6 7 8ll 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

INPUT TEST H j5
Tl ((m)
T2(ms) 00: 0,

INPUT TEST. N/a
Tl (hm)
T2 (ms) C) 'l.0.0

ADVANCE
JUMP TO
BRANCH T

ADVANCE
JUMP TO 0 0
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2
9 10

17 18
PP/ 25 26

Rows

3 4, 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

C(I. oui

INPUT TEST
Tl (hm)
T2 (ms) 00,'. 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

2
<w, 9 10

1 18
Dgz 25 26

Notes:

3 4 5 7
11 12 13 14 15 1

19 20 21 22 23 24
27 28 29 30 31 32

INPUT TEST'3/A
Tl (hm)
T2 (ms) OO,'O,O

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 0, 11 12 13 1 15 16

i7 19 20 21 22 23 24
~ DC'P" 25 26 27 28 29 30 31 32
i

.:.. Notes
'7

1 2 3 4 5 6 7 8
S 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'j+
Tl (hm)
T2 (ms) C'l l ZD.

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO OO I
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6;,3.7. 8
9 10 11 12 13 14 /15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



7czT ~ (cu 4d)

EPC - 7101

PROGRAM COOING FORM

SYSTE ~ ~ (=s S ~$ '~M
DRAWN BY DATE
CHECI|lEO BY PAGE

gt g'P 'g]

ST)P OUTPUTS ACTUATED "HOLD FOR" "THEN" INPUTS REQUIRED

1 2 3 4 5 6 7 8 INPUTTEST'Q A
9 10 11 1213141516

17 18 19 20 21 22;23 24" Tl (hm)

25 26 27 2829 30 31 32 iK T2(ms).
50t(0.'DVANCEJUMP TO

BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25'26 27 28 29 30 31 32

s
E

9 +&7

2 3 4 5 6 CS
10 11 12 13 14 15 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notat

INPUT TEST, ~/A
Tl (hm)
T2 (ms) dD: (0, 0

ADVANCE
JUMP TO
BRANCH T

1 2.3,4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 .19 20 21 22 23 24
25"*26 27 28 29 30 31 32

h

Od

1 3 4 5 6 8
9 11 12 13 14 'I5 16

17 8 192021 222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'J 4
Tl (hm)
T2 (ms) OI:~ 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23'4
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 '30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

2
10

3 4 5 6 7
11 12 13 14 15 its

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Qg»7

O'C

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 2& 29 30 31 32
Notes:

INPUT
TEST'l,(hm)

T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 ~ 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
I8 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 94
26 27 28 29 30 3

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



t(otations in this column indicate wnere changes have been made
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Tier lO

EPC - 7101
PROGRAM COOING FORM

SYSTE
- ( AL8 S, SOP.- C;5t

DRAWN BY DATE
CHECKED BY PAGE OF

ST)P OUTPUTS ACTUATED "HOLD FOR" "THEN" 'INPUTS REQUIRED

I

OOI

1 2 3 4 5 6.7 8
9 10 11 1213 141516

17 18 19 20 21,22 23 24
25 26 27 28 29 30 31 32",

Notes: Q C. ~7 OO (

INPUT TEST' A
Tl (hm)
T2 (ms) - cO.'IO.

ADVANCE 345678
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24BRANCH'T 25"26'7 28 29 30 31 32

002

2 3 4 5 6 7
10 11 12 13 14 15 16
18 19 20 21 22 23 24

25 Z6 27 28 29 30'31 32
Notes:

INPUT TEST P

Tl (hm)
T2 (ms) Og! to.

ADVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

3 4 5 6 7
11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32 . IO.

INPUT TEST' A
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2
10
18
26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

A1~ 3 4 5 6 7 84 ALP 11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

ota.

INPUT TEST'4 A
Tl (hm)
T2 (ms)

0).'DVANCE' 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 I9 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

F70 I

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'PA
Tl (hm)
TZ (ms) Oo'(0.0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 i
1 1 12 13 14 15
19 20 21 22 23 24
27 28 29 30 31 32

3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT
TEST'l

(hm)
T2 (ms) OO.I0 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 1'I 12 13 14 15-16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

I

3 4 5 6 7
11 12 13 14 15 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'Q 4,
Tl (hm)
T2 (ms) Ol: IO 8

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 I6JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 111213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'< A
Tl (hm)
T2 (ms) 0(:4g

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12131415 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

~ ~

~4

.'W ~

r'i.r.

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

/

INPUT TEST
Tl (hm)
T2 (ms)

INPUT TEST
Tl (hm)
TZ (ms)

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 ""

1 2 3 4 5 6 7 8
9 10 11 1213141516JUMP TO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32



~
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t(otations in this calumn indicate where changes have been made
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EPC - 710k
PROGRAM CODING FORM

~QP OUTPUTS ACTUATEO

SYSTE V P S
ORAWN BY
CHFCKEO BY

"HOLO FOR" "THEN"

OATE
PAGE OF

INPUTS REQUIREO

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: ACI. CC'F ~7 tsar <

INPUT TEST'P" 8
71 {hm)
T2 (ms) CJO l 'O. b

AOVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 5 6 7
10 11 12 13 14 15 16

'I7 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST.'~>
71 (hm)
T2 (ms) 00.' 0 ~ 0

AOVANCE
JUMP TO
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
10 11 'I2 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'D//A
Tl (hm)
T2 (ms) o I '

AOVANCE
UMP TO OCR !

BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Not«. ALL. Crd 2"

INPUT
TEST'1

(hm)
T2 (ms)

C)a',!0.'OVANCEJUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32,

3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) Ce.!O. 0

AOVANCE
JUMP TO
BRANCH'T

1 2
9 10

17 18
25 26

3 4 5
6'1

12 13 14 15
19 20 21 22 23 24.
27 28 29 30 31 32

i

3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT TEST'
f„(hm)

T2 (ms) o{;
AOVANCE 1 2 3 4 5 6 7 8J

9 10 11 12131415 16
17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31

32,'s

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'1

(hm)
T2 (ms)

AOVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 Bi
10 11 12 13 14 15 16
18 19 20 21 22 23

24,'6

27 28 29 30 31 32

AJ
F -~ 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16
'I7 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

AOVANCE
JUMP TO
BRANCH. T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 121314 1516

'l7 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'1

(hm)
T2 (ms)

AOVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 3'

2 3 4 5 6 7 8
9 10 11 12 13 14 '15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

{hm)
T2 (ms)

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32



tlotat)ons in th1s column )ndlcate .. Iere changes have been made

3.'

CP
g) 4

m

O 4soc
M lu

I

T~srIZ

zoa/
g pm S/IED
ger/on) I

CAID
SHED

COp S/6uAC
NLfQ
PfrChTI4CI

SEqVftVCE'
Acr/od

fgi Bus
/I VAa/I//SE

. /A//f/41!46
Siyhh~

7/BEE

Ioc E5l'AS'III.OPSE4'-
I

/DtE/
euro TFsr

~ I
I I

>I
a padre

Dos/o
Cu/Y Aebf$P

I
~ I

I I

I I I
~ Qo ~

iy I i

I go

I
~ Qioeg) UPAS SE

(gi ripg~AI
fours

I
fO

Rl'

n



EPC - 7101
PROGRAM CODlNG FORM

SYSTE OV QQS
ORAWN BY
CHECKEO BY

OATE
PAGE

ST)P OUTP UTS ACTUATED "HOLD FOR" "THEN" 'INPUTS REQUIRED

L

oo)

1 2 3 4 5 6'7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

" OO: IO.O

AOVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18: 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'. ~W
Tl (hm)
T2 (ms) OO! ~5', >

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

'(h r 1 2 3 4 5 6 7
10 11 12 13 14 15 16
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST'bbs A,
Tl (hm)
T2 (ms) OO;PSiO

AOVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 1 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'XW
Tl (hm)

X T2 (ms) O.'!
465'OVANCEJUMP TQ ~t=t (

BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: gLL g 5'1"& I

C

INPUT TEST'AJ A
Tl (hm)
T2 (ms) col(0.0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6
10 11 12 13 14 15
18 19 20 21 22 23 24
26 27 28 29 30 31 32

—Oo 2-

2 3 4 5 6 7
10 11 12 13 14 15 1

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST hJ ~
Tl (hm)
T2 (ms) <st:05, 0

AOVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

. jt
~74

fop..
h

Notsst

d 2 3 4 5 6 7
9 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Not«

INPUTTEST'f ~~
Tl (hm)
T2 (ms) dO.'05i

X AOVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

«Lg

OCd

1 3 4 5 6 7 8
9 0 11 12131415 16

17 1 192021222324
25 26 27 28 29 30 31 32
Notes:

INPUTTEST i'J '
Tl (hm)
T2(ms) 0 ',45.0

AOVANCE
JUMP TO C)W )

BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 I6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota:

INPUT TEST
Tl (hm)
T2 (ms)

AOVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 3s

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

AOVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



l(otations in this column indicate where changes have been made
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T~T lS
P.%J6 S Pm$

EPC -'101
PROGRAM COO(NG FORM

DRAWN BY
CHECKED BY

DATE
PA(iE OF

ST)P OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

"HOLD FOR"

INPUT TEST' W
Tl (hm)
T2 (ms) ao: 10 ~ 0

"TH'EN"

ADVANCE
JUMP TD
BRANCH'T

'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7.8>
10 11 12 13 14 15 TE
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32

INPUT TEST'L) 8 P, ADVANCE 1 2 3 4 5 6 7 8
Tl (hm) JUMP TO 17 18 19 20 21 22 23 24

9 10 11 12 13 14 15 16

T2 (ms) OO; 0,0 BRANCH T 25 26 27 28 29 30 31 32

3 4 5 6 7 8
91 111213141516

'I7 8 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'VP g ADVANCE 1 2 3 4 5 6 7 8

Tl (hm) JUMP TO 17 18 19 20 21 22 23 24
9 10 11 12131415 16

T2 (ms) BRANCH T 25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
11 12 13 14 15 16

17 1 192021222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'/A'l

(hm)
T2 (ms) 0; n

ADVANCE
g JUMP TQ 474

BRANCH'T

I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

ooI

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: Qt.C 0 F

INPUT TEST'/4
Tl (hm)
T2 (ms) Cg; IO.O

ADVANCE
JUMP TQ
BRANCH T

1 2 3 4 5 6 7
9 10 11 121314 15

17 18 19 20 21 22 23 'c»
25 26 27 28 29 30 31 32

3 4 5 6
10 11 121314151
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)r T2(ms) OO; O.

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

3 4 5 6 7 8
9 11 1213141516

17 I 192021 222324
25 26 27 28 29 30 31 32
Notes

INPUT TEST' A
Tl (hm)
T2 (ms) CQ', Q

ADVANCE I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TD 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 'I9 20 21 22 23 24
I 00 25 26 272& 293031 32

Notes:

INPUT TEST 4 A
Tl (hm)
T2 (ms) 0 '),

ADVANCE
JUMP TO C>W I

BRANCH T

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

)
bOl

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: 4 t. (

INPUT
TEST'l

(hm)
T2 (ms) 10.

ADVANCE
JUMP TO
BRANCH T

1
2'" 4 5 6 7 8

9 10 11 12131415 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

hfdf,

2 3 4 5 6 7
9 10 11 12 13 14 'I5

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST''J
Tl (hm)
T2 (ms) 00: (O

ADVANCE
JUMP 'TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

N7 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC - 7101
PROGRAM COOlNG FORM

OUTPUTS ACTUATED

SYSTE
DRAWN BY
CHECKED BY

"HOLD FOR" "THEN"

DATE
PAGE OF

INPUTS REQUIRED

1 3 4 5 6 7 8
9 111213141516

17 -19 20 21 22 23 24
CV9 25 26 27 28 29 30 31 32

Notes-i..'-t

4 5 6 7 8
9 ~1 11 12 13 14 15 16

17 18 19 20 21 22 23 24
654 25 26 27 28 29 30 31 32

Notes

INPUT TEST A
Tl (hm)
T2 (ms) CO'" .0

INPUT TEST A
Tl (hm)
T2 (ms) 0:2QO

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 -10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 'I6

17 18 19 20 21 22 23 24
GO I 25 26 27 28 29 30 31 32
~-- Notest g ~ tso I

L

INPUT TEST PJ/Pl
Tl (hm)

X T2(ms) t)0;Io,o

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'z
2 3 4 5 6 7
0 11 12 13 14 15 16

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

,. - s Notes

INPUT TEST' A.

Tl (hm)
T2(ms) 0 ' 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

13" 45678
91 111213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes.

INPUTTEST' P
Tl (hm)
T2 (Ins) dg ,'30.0

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 10 11 13141516

17 19 20 21 22 23 24
00 25 26 27 28 29 30 31 32

Notes:

INPUT TEST'J A
Tl (hm)

X'2(ms) 0: 0,0

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
00 I 25 26 27 28 29 30 31 32

" ~ Notes: ~
INPUT TEST' A
Tl (hm)
T2 (ms) aO.'(O. 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7

0 --'('" 9 10 11 12 13 14 15 16
1 18 19 20 21 22 23 24

gg > 25 26 27 28 29 30 31 32

INPUT TEST
Tl (hm)
T2(ms) 00'O O

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

Notes:

1 3 4 5 6 7 8
9 1 11 1213141516

17 8 19 20 21 22 23 24
00 J 25 26 27 28 29 30 31 32

~ Notes:

PI~
1 3 4 5 6 7 8
9 01112 141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms) 00: O.

INPUT TEST / I
Tl (hm)
T2 (ms) 0/.'2() 0

ADVANCE
JUMP TO
BRANCH T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6, 7 8
9 10 11 12 13 14;~)15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 '10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC'- 710]
PROGRAM COOING FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE

ST)P OUTPUTS ACTUATED "HOLD FOR" "THEN" 'INPUTS RE,OUI R ED

1 2 3 4 5 6-7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: .00

INPUT TEST'VYA
Tl (hm)
T2 (ms) A7 '(0.0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 1213141516JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 "26 27 28 29 30 31 32

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) Od,'(0 0

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
- 9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 1 11 1213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notec:

INPUT TEST'
Tl (hm)
T2 (ms) 0 ~ 0 t)

X ADVANCE 34S 678
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

3 4 5 7 8
9 10 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) ~ 0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

hg I
X

~ 1V.'

2 3 4 5 6 7 8
9 10 11 12 13 14 'IS 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

tO6 >

INPUT TEST Q
Tl (hm)
T2 (ms) 00's l0i

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7
11 12 13 14 15
19 20 21 22 23 24
27 28 29 30 31 32

2 3 4 5 6 7 8
10 11 12 13 14 15 16

I 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUTTEST Al A
Tl (hm)
T2 (ms) OO((O 0

X ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

I

Qng

1 3 4 5 6 7 8
9 0 11 12 13 14 15 16

17 19 20 21 22 23'24
25 26 27 28 29 30 31 32
Notes:

INPUTTEST'8 A
Tl (hm)
T2 (ms) 00.'30> 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

ss t.' 1 3 4 5 6 8
9 11 1213 14 1516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'A A
Tl (hm)
T2 (ms) 0 '0

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO Og 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

I NP UT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 ""

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

'17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

2 3 4 5 6 7 &
9 10 11 121314 1516

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32



TENT

EPC - 7101
PROGRAM CODlNG FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE OF

ST)P .OUTPUTS ACTUATED

1 2 3 4 5 6'7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

"HOLD FOR"

INPUT TEST' A
Tl (hm)
T2 (ms) 0

"THEN" 'INP UTS R EQUIR EO

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

Notes: Pt r ad/

I

CCs 25 26 27
Notes:

4 5 6 7
12 13 14 15 16
20 21 22 23 24
28 29 30 31 32

INPUT TEST' A
Tl (hrn) ~

T2 (ms) ag',(0,0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 1213141516

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 3
9 11

17 1 19
25 26 27
Notes:

4 5 6 7 8
12 13 14 15 16
20 21 22 23 24
28 29 30 31 32

INPUTTEST' 4
Tl (hm)
T2 (ms) g:(0, 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3
10 11

17 1 19
25 26 27

Notes:

4 5 6 7 8
12 13 14 15 16
20 21 22 23 24
28 29 30 31 32

INPUT TEST'l/A
Tl (hm)
T2 (ms) C) I: IO,D

ADVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO BO I 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

Cpl

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21. 22 23 24
25 26 27 28 29 30 31 32

Notes: Q

INPUT TEST' A
Tl (hm)
T2 (ms) Od! I0, 0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6
10 11 12 'I3 14 15 I~
18 19 20 21 22 23

24'6

27 28 29 30 31 32

cc'z

2 3 4 5 6 7
10 11 12 13 14 15 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'
T$;(hm)
T2 (ms) 00'. (0 0

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18,19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 W 3 4 5 6 7 8
9 (U)I 11 12 13 14 15 18

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST A
Tl (hm)
T2 (ms) 0( '

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 111213141516

17 8 192021 222324
25 26 27 28 29 30 31 32

INPUT TEST
Tt (hm)
T2 (ms) 0 I (0

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO (D 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

~ g
2 3 4 5 6 7 8

9 10 11 12 13 14 15 18
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: g ~T.Co

INPUT TEST
Tl (hm)
T2 (ms) OO'. (0,0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 'I6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 3

+ crz

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'l
Tl (hm)
T2 (ms) 00'C,g

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



tlotatlors in this column indicate ~nere changes have been made
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a EPC - 7101
PROGRAM CODING FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PACE OF

ST)P OUTPUTS ACTUATED

1 2 3 4 5 6'7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota: /L ~

"HOLD FOR"

INPUT TEST'/A
Tl (hm)
T2 (ms) C5:(0 0

"THEN"

ADVANCE
JIJMP TO
BRANCH'T

'INPUTS REQUIRED

1 2 3, 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
10 ll 12 13 14 15 1

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUTTEST. + ~
Tl (hm)
T2 (ms) OOllOFO

ADVANCE 1'2 3 4 5 6 7 8
9 10 1'I 12 13 14 15 16

'UMPTO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

~C

CC sj

1 3 4 5 6 7 8
9 11 12 13 14 15, 18

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'
Tl (hm)
T2 (ms) Ol I (0. b

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

CCf

1 3 4 5 7 8
9 0 11 1213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Nota:

INPUT TEST'U
Tl (hm)
T2 (ms) o( i (Oi

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

po/

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes'. d

INPUT TEST Q/~
Tl (hm)

)( T2 (ms) dO) Ioi 0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6
10 11 12 13 14 15
18 19 20 21 22 23 24
26 27 28 29 30 31 32

2 3 4 5 6 7
9 10 11 12131415

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST' /4
T1„(hm)
T2 (ms) dpi lO<O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21. 22 23 24
25 26 27 28 29 30 31 32

do3

1 Q 3 4 5 6 7 8
9 (L0) 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'/A
Tl (hm)
T2(ms) o(', O,O

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 11 1213141 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST A3 ~
Tl (hm)
T2 (ms) Ol '0, 0

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3'4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7'8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 3'

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30" 31- 32

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE-
JUMP TO
BRANCH,'T

1 2 3 4'5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC"- 710,1

PROGRAM. CODING-:. FORM

OUTPUTS ACTUATED

SYSTE
DRAWN

BY'HECKED BY

"HOLD'FOR" "THEN"

,,DATE
,PAGE .OF,

INPUTS REQUIRED

1 3 4 5 6 7 8
9 111213141516

17 ..19. 20 21 22 23 24
C4'g 25 26 27 28 29 30 31 32

(h -.,: Notes:

INPUT TEST' A
Tl (hm)
T2 (ms) 0 ',0

ADVANCE
JUMP TO
BRANCH T

1 2' 4 5 6 7 8
9 -10 'll 12 13 14 15 16

17 18 19'20 2'I 22 23 24
25 26 27 28 29 30 31 32

;:.) 1 2 .4 5 6 7 8
9 (TU) 11 12 13 14 15 -16

17 M 19 20 21 22 23 24
Odd- 25 26 27 28 29 30, 31,32

INPUT TEST'W A
Tl (hm)

'2

(ms) .',
ADVANCE 1 2 3 4 5 6 7 8

9 10 111213141516Oo 17 18 19 20 21 22 23 24
BRANCH T .25 26'27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
4'C'( 25 26 27 28 29 30 31 32

Notes: / ~ g P yy/
~p

2 3 4 5 6 7
10 11 12 13 14 15 16

1 18 19 20 21 22 23 24
CC 25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms) 0,'f0,0

INPUT TEST
Tl (hm)
T2(ms) 0 '0

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11.12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

AP' 1 ~ 3 4 5 6 7 8
9 QP ll 12 13-14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INPUTTEST' A
Tl (hm)
T2 (his) 0 '< 0.

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

I .', 1 4 3 5 6 7 8
9 C9 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'i,r,s Notes:

INPUTTEST' A
Tl (hm)
T2 (ms) Ol i I0 i

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8'S 9 1011 1213141516
17 18 19 20 21 22 23 24

~CI 25 26 27 28 29 30 31 32

:. Note~s: 0

2 3 4 5 6 7
10 11 12 13 14 15 16
18 19 20 21 22 23 24

I g 002. 25 26 27 28 29 30 31 32
Notes

INPUT TEST N
8'l

(hm)
T2 (ms) 00', IO a

INPUT TEST
Tl (hm)
T2 (ms) ~ )0, 0

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12131415 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 @0 11 12 13 14 15 'l6

17 18 19 20 21 22 23'4
OO~> 25 26 27 28 29 30 31 32

Notes

INPUT TEST'/ +
Tl (hm)
T2 (ms) ', O,d

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4K>6 7 8
9 0 11 12'3 14 15 16

17 19 20 21 22 23 24
OOA 25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4- 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

7l
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~ 5 a

EPC - 7101
PROGRAM CODfNG FORM

SYSTE
DRAWN BY
CHEC'K ED BY

DATE
PAGE

OUTPUTS ACTUATED "HOLD FOR" "THEN" 'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 IS 19 20'21 22 23
24'5

26 27 28 29 30 3'I 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) aO, IO,O

ADYANCE
JUMP TO
BRANCH'T

1 2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

1 2 3 4 5 6 7 8
10 11 12 13 14 15 I
IS 19 20 21 22 23 24

25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) OO', I

ADVANCE
JUMP TO
BRANCH'T

1 2 3, 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7
11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) Oo: ~,

AOYANCE
JUMP TO
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

2 3 4 5 6 7(g
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms) pf! IO.Q

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Not~: AC. dFF 57-oo

INPUT
TEST.'l

(hm)
T2 (ms) ~'O,O

ADVANCE
JUMP TO
BRANCH T

3 4 5 6 7
11 12 13 14 15 1v
19 20 21 22 23 24

2
10
18

1

9
17
25 26 27 28 29 30 31 32

3 4 5 6 7Q)
5310 11 12 13 14 15 16
1T 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notast

INPUT
TEST'l

(hm)
T2 (ms) C7o'0 0

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

(23 3 4 5 6 7
Q (g 11 12 13 14 15 16
17 I8 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) 4'0: 5'4,0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

an/

3 4 5 6 7
10 11 12 13 14 15 16

I IS 192021222324
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) O 5 '7,g

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADYANCE
JUMP TQ
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 74
25 26 27 28 29 30 31

1 2 3 4 5 6 7 8
9 10 11 )2 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



ttotatsons in this column in4ica.. where changes have been made
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EPC - 7101
PROGRAM COD(NG FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE

.rEP
NQ OUTPUTS ACTUATED

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24-
25 26 27 28 29 30 31 32
Nates: A

"HQLO FOR"

INPUT
TEST'l

(hm)
T2 (ms) eo, Ig.a

"THEN"

ADVANCE
JUMP TQ
BRANCH'T

' NP UTS R EQUI'O

2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2. 3 4 5 6 7 8
10 11 12 13 14 15 1

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms) D; lg,g

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
'9 f% 11 12 13 14 15 16

17 & t9 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) Ol', 5 D

ADVANCE
JUMP TQ
BRANCH T

I
9

17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

2 3 4 5 6 7
10 Il 121314151

1 18 19 2021 222324
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) Oa S IO.O

ADVANCE
JUMP TQ
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

I
M+/

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 2'I 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST
Tl {hm)
T2 (ms) OO; IO. 0

ADVANCE
JUMP TQ
BRANCH'T

1

9
17
25

2 3 4 5 6
10 11 12 13 '14 15
18 19 20 21 22 23 24
26 27 28 29 30 31 32

Notes: %7-aC r

3 4 5 6 7
9 10 11 12 13 14 15 16

1 18 19 2021 22 2324
25 26 27 28 29 30 31 32
Notes;

INPUT
TEST'l

(hm)
T2 (ms) dO ', lD, 0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 11 1213 14 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nates:

INP IJT
TEST'l

{hm)
T2 (ms) 0{;45

ADVANCE
JUMP TQ
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 I9 20 21 22 23 24
26 27 28 29 30 31 32

3 4 5 6 7
10 11 12 13 14 '15 16
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notest

INPUT TEST
Tl (hm) X
T2 (ms) s g,D

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TQ 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 3'I 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST't

{hm)
T2 (ms)

ADVANCE
JUMP TQ
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7
11 12 13 14 15
19 20 21 22 23
27 28 29 30 3

8
~ 6
24

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST't

(hm)
T2 (ms)

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 ll 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



t(otatiohs in this column indicate where changes have been made

o uOC
4J I

Muc uyz /e rihruts SunAc Te s:

INI7III7IIIG SIGIIIIL5 ~9)
SIAS

TIES l A)
(5)

ACIHdfg AFAR.I

x

5 lbS SIA5 SIAS

(C) I)) ~t)
AFAS-2 CREFAS RL/IAS

SIAS
(h lr)
F BKVA

SIAM'FAS-I
fr)) ni)

D6 RUM 06 Curl

X

Arns-2 CREFA
c

(a) lp)
DCi CON FBEVAS

X X

2Z X

X X

)( (X)

X(X)

ZT

x (x)

X (X)

X X )C

x (xl x(x) X(x)

X (X) X (V) x (X)

X I)t) 5 9)

X (X)

x (X)

x tr)

XQ) X(N)

X (X) X(r)

X ()() X I)

0



1

1

l(otatjons jn thjs coluinn indicate where changes have been nlade

A

tJ
Ltt
ttl

Ill

TE$T !6

Sos/
LIJAI ZVru
AcrIDH

ZequsuCEe
ArrIIJH

ESF aus
AVAILABLE

DG

y Sflkf
(IF SIA$ Af

Arly

O<~ ESFAS SF

IDLE
AUtO t

TFST t

IVO ACTICHI

HO ACrIDAI

St'P.
Awazrf
I

I
I

AVAILAIIIE

O~wztsz

Irturr trr rrtirrtktrrf IrefIL
EsFAS /5 FESrrJ

O w
O C

m I A
m

3)

0
A
O0

P

bJI TIA1IAI4

SIGNALS

7/mE

Pr'

i~
It lOC

~l~iii~ii~
EiiiiiS

I
P|n

n



EPC - 7101

PROGRAM CODING FORM

SYSTE j ~ + . -- 4~
DRAWN BY DATE
CHECKED BY PAGE OF

OUTPUTS ACTUATED "HOLD FOR" "THEN" INPUTS REQUIR ED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18-19 20 21 22 23 24
Ccr 25 26 27 28 29 30 31 32

Notes: g (.. Cf(''(!"8

INPUT TEST A
Tl (hm)
T2 (ms) OO.'

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 121314 1516JUMP TO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

1,2 3 4 5 6 7 8
11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST ~ A
Tl (hm)
T2 (ms) O (; (0

ADVANCE
JUMP TO 0
BRANCH'T

1 2 3 4 5 '6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 '16

17 18 19 20 21 22 23 24
Ct ) 25 26 27 28 29 30 31 32

NoteL rper

INPUTTEST H 4
Tl (hm)
T2 (ms) OO;,0

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16,

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
10 12 '13 14 15 16

17 18 19 20 21 22 23 24
CC'i 25 26 27 28 29 30 31 32

'~* ... Notes:

INPUT TEST'e A
Tl (hm)
T2 (ms) Ol I!0.0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
,~! 25 26 272829303132

,~.. Notes: At.4. ~ 7y I

INPUT TEST
Tl (hm)
T2 (ms) OO',!0, 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

,1> 2 3 4 5 6 7 8
10 11 13 14 15 16

17 18 19 20 21 22 23 24
~,C'~2 25 26 27 28 29 30 31 32

Notes

~ %l

INPUT TEST 4 A.
Tl (hm)
T2 (ms) 0!; (Q. Q

ADVANCE
X JUMP TO OO

BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

vote;: r-L cr=g Oo r

INPUT TEST hl g
Tl (hm)
T2 (ms) OO,'O.

ADVANCE 1,2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

~ I'
3 4A56 7 8

~ 9 10 11 12 f3141516
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'd/A
Tl (hm)
T2 (ms) 0(: IO,

1 2 3 4 5 6 7 8
9 10 11 12 13 14 'IS 16

TO C 17 18 19 2021 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

J ~

I ~

c(.'2

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notest $ r Q Cs-r- Ql ~ /

~l 2 3 4 5 7 8
9 10 11 12 13 14 15 'I6

17 18 19 20 21 22 23 24
25 26 27 28 29'0 31 32.

INPUT TEST'
Tl (hm)
T2 (ms) OD; lg

INPUT TEST AI Q
Tl (hm)
T2 (ms) C'! ' 0,

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO 9~ I

BRANCH'T

1 2 3 4 5 6 7 8
9 10 'll 12 13 14 15 16

17 18 19 20 21 22'23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22, 23 24
25 26 27 28 29 30 31 32



TpsT I& (&ATD)
1

EPC - 7101
PROGRAM CODING FORM

SYSTF
DRAWN BY
CHECKED BY

DATE
PAGE OF

ST)P OUTPUTS ACTUATED "HOLD FOR" "THEN" 'INPUTS REQUIRED

I - ~

~l
1 2 3 4 5 6.7 8
9 10 11 12 13 14 15 16

17 18 19,20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST > A
TI (hm)
T2 (ms)~ .-"'(0.0

ADVANCE 1 2 3 4 5 6 7 8
9 lp 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

gl e
C~ud

I:0(

1 2 3 4 5 6'
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Nota:

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes g ~ 5 IOO I

INPUT TEST'/>
Tl (hm)
T2 (ms) OI >/0,o

INPUT TEST'itJ A
Tl (hm)
T2 (ms) Og '. (O. 0

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 I2 13 14 15 16

17 'IS 19 20 21 22 23 24
25 26 27 28 29 30 31 32

4n.
~. '%~x-

V

1 3 4 5 6 8
9 11121314 16

17 18 19 20 21 22 23 24
25 26 27 2S 29 30 31 32

Notes:

INPUT TEST /J P
Tl (hm)
T2 (ms) 0 I ' 0, t)

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16.

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: OI

INPUT
TEST'l

(hm)
T2 (ms) ddt: l0, 0

x ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2
10
18
26

3 4 5 6
11 12 13 14 15
19 20 21 22 23 24
27 28 29 30 31 32

:A"

CC2.

1 2 4 5 6 7 8
9 10 11 12 13 14 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'/4
Tl (hm)
TZ"tms) ss I l (0 0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

i C'f." I

1 2 3t4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 3Z

Notes: gj r
1 2 3 4 5 6 7 8
9 10 11 1 13 1 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes.

INPUT TEST'it) 4
Tl (hm)

X T2 (ms): I0, 0

INPUT TEST's) A
Tl (hm)
T2 (ms) of 'O. 0

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO OW
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 S
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 s2

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



V I L
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EPC - 7101
PROGRAM CODING FORM

~STE ~V'ueg 6CP ~~
DRAWN BY DATE
CHECKED BY PAGE

paar z- .~,g,d

OF

ST)P

~ ~ JA
St ~4

I

OUTPUTS ACTUATED

123456'78
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

"HOLD FOR"

INPUT TEST'/4
Tl (hm)
T2 (ms) oc>: Ia,

"THEN"

ADVANCE
JUMP TO
BRANCH T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 '18 19 20 21 22 23 24
25'26 27 28 29 30 31 32

ÃZ

3 4 5 6 7
11 12 13 14 15 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST
Tl (hm)
T2 (ms) CO'. [0. 0

ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

3 4 5 6 7 8
0 11 12 13 14 15 16

17 I 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notect

INPUT TEST JLl

Tl (hm)
T2 (ms)" '. I Oi '~

ADVANCE
JUMP TO c)~
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 I6
18 19 20 21 22 23 24
26 27 28 29 30 31 32

L

I

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: 4 ( ~gg ~0(S/

INPIJT TEST' W
Tl (hm)
T2 (ms) dd;! 0.

ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

~ t'02
2 4 5 6 7 8

9 10 11 12 13 14 15 16
1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)X'2 (ms) oo'IO. O

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6
11 12 13 14 15

su,'9

20 21 22 23 24,
27 28 29 30 31 32,'

4 5 6 7 8
9 1 11 1213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms) a I'. IC7,

1 2 3 4 5 6 7 8,
9 10 11 12 13 14 15 16'

JUMP TO DC) 17 18 19 20 21 22 23
BRANCH'T 25 26 27 28 29 30 31 32'

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: A~ d dP

INPUT TEST'A A
Tl (hm)
T2 (ms) OO.'0,

ADVANCE
JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

y „"Oc

2 3 4 5 6 7
10 11 12 13 14 15 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota:

INPUT TEST'
Tl (hm)
T2 (ms) OO: IQ,O

AOVANCF
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 ~ 3 4 5 6 7 8
9 'UP ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota:

INPUT TEST i0
Tl (hm)
T2 (ms) OI: (0. 0

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO O(3 I 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 3

1 2 3 4 5 6 7 8
9 10 11 1213 14 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota: LP " dd

INPUT
TEST'l

(hm)
T2 (ms) OO'g 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



PROGRAM
EPC - 7101

CODING FORM

I + ( M\JF~ F W /

SYSTE '.C~~ NP &GRAS A~~ ~ ~~l ~<
DRAWN BY DATE
CHECKED BY PAGE OF

OUTPUTS ACTUATED

2 3 4 5 6 7
( .

''-+ 10 11 12 14 15 16
1 18 19 20 21 22 23 24
25 26.27 28 29 30 31 32
Notes

F

"HOLD FOR"

INPUT TEST 4 A
Tl (hm)
T2 (ms) ~'IO.O

"THEN"

ADVANCE
'UMPTO

BRANCH T

'INPUTS REQUIRED

2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'h ..;;. 1 3 4
10 11 12

17 19 20
) Gag 25 26 27 28

- Notes:

F

1 2 3 4
9 101112

17 18 19 20'~ I 25 26 27 28
Notes: Pg,

.g n
C

6 7 8
13 14 15 16
21 22 23 24
29 30 31 32

5 6 7 8
13 14 15 16
21 22 23 24
29 30 31 32

INPUT TEST
Tl (hm)
T2(ms) OI i QO

INPUT TEST iQ A.
Tl (hm)
T2 (ms) OO', (0, 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

ADVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24BRANCH T 25 26 27 28 29 30 31 32

2 3
9 10 11

17 18 19
25 26 27

4
12
20
28

5KB 7
13M15 16
21 22 23 24
29 30 31 32

INPUT TEST 4 A.
Tl (hm)
T2 (ms) 00'(0 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 'IB 19 20 21 22 23 24BRANCH'T 25 26 27 28 29 30 31 32

Notes:

,1Z 3 4
Qg) 11 12

I7 18 19 20
25 26 27 28
Notes:

l

1 2 3 4
9 101112

17 18 19 20
" Ml 25 26 27 28

~" ~ F Notes: +gal
F,

r'~.' 2 3 4
F: 4 QP10 11 12

17 18 19 20
CQC- 25 26 27 28

llotes:

5 7 8
13 14 15 16
21 22 23 24
29 30 31 32

5 6 7 8
13 14 15 16
21 22 23 24
29 30 31 32

567(B
13 14 15 16
21 22 23 24
293031 32 X

INPUTTEST' A.
Tl (hm)
T2 (ps) 0('Q 0

INPUT TEST JQ /
Tl (hm)
T2 (ms) 6O'O.O

INPUT TEST'
Tl (hm)
T2 (ms) o 'O,

ADVANCE
JUMP TO ~ I
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

-1 3 4 5 6 8
10 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) 0( l 0.

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 'I4 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'l A
Tl (hm)
T2 (ms) 00; 0.0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23.24
25 26 27 28 29 30'31"32

dO~
Ql

',,r.

2 3 4 5 6 7,(I 1 11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) CO: I.", 0

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

COF CACF ~ '%AA



Qg~~ I'P (COFOV').

EPC-»0>
PROGRAM CODING FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE OF

( w ~~ GsF~ W~~~~T'.

~F ST)P
lq

OUTPUTS ACTUATFO "HQLO FOR" "THEN" 'INPUTS REQUIRED

1
i 3 4 5 6 8

9 10 11 1213 141516
17. 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Noteet

INPUT TEST'A A.
T'I (hm)T2'(ms)'I I lo Q

ADVANCE 2 3 4 5 6 7 8
9 10 11 1213141516

, ~
17 18 19 20 21 22 23 24

BRANCH'T 25 '26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'1

(hm)
T2 (ms) Ca;lQ,

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9. 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'() <ra
~ ~

2 3 4 5 6 ~8
9 10 11 12 13 14 15 18

I 18 1920 21 22 2324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'PA.
T'I (hm)
T2 (ms) OO.'(0, 0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 4 5 6~7 ~ 8
9 10 11 12 13 14 TB 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'4.
TI (hm)
T2 (ms) O(: (O.O

ADVANCE I 2 3 4 5 6 7 8
9 10 11 1213141516JUMPTQ s-t-) 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

%™P

'1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' W
T1 (hm)
T2 (ms) C6'0 u

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6
9 10 11 12 13 14

I'7

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

cX P~

005

2 3 4 5 6 7
9 10 11 13 15 16

I 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'VA
TI (hm)
T1'(ms) ~'O,O

ADVANCE
JUMP TQ
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 > 3 4 5 7 8
9 @911 1 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'/A
T1 (hm)
T2 (ms) Ol l0.0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Noes:

INPUT
TEST'1

(hm)
T2 (ms)

ADVANCE
JUMP TQ
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

St fSF
1 2 3 4 5 6 7 8
910 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
T1 (hm)
T2 (ms)

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 't2

1 2 3 4 5 8 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST
T1 (hm)
T2 (ms)

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TQ 17 18 19 20 21 22 23 24
BRANCH T 25 2B 27 28 29 30 31 32



tfatat)one $ n th)s column )nd)cate where changes have heen made
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EPC - 7101
PROGRAM CODING FORM

DRAWN BY
CHECKED BY

DATE
PAGE

SYSTE ) @ '~' ~<+ *

QF

ST)P OUTPUTS ACTUAT-D

2 3 4 5 6.7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26'27 28 29 30 31 32

"HOLD FOR"

INPUT TEST P 1

T'I (hm)
T2'(ms) ~; IO.O

"THEN"

ADVANCE
JUMP TQ
BRANCH'T

'INPUTS R EQUI R ED

I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
GOi., 25 26 27 2& 29 30 31 32

Nota:

INPUT
TEST'l

(hm)
T2 (ms) Od I (77,t)

ADVANCE
JUMP TO

'RANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

CC)

2 3 4 5 6 7 8
11 12 13 14 15 16

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUTTEST' A
Tl (hm)
T2 (ms) CO,'J,

ADVANCE
JUMP TO
BRANCH T

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
I8 19 2Q 21 22 23 24
26 27 28 29 30 31 32

3 4 5 6 7 8
I 0 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'A) A
Tl (hm)
T2 (ms) C3 (: /0 Q

ADVANCE
JUMP TQ OO (

BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TQ
BRANCH T

1

9
17
25

2 3 4 5 6 7
10 11 12 13 14 15
18 19 20 21 22 23 24
26 27 28 29 30 31 32

,Cm'..

b

~1+

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

4

+%~ t
P

1 2 3 4 5 6 7 8
9 10 11 12 'I3 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notat

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 2Q 21 22 23 24
27 28 29 30 31 32

1 2 3 4 5, 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 ""

~ I ~ ~
1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 'l2 13 14 15 16

17 18 19 20 2'I 22 23 24
25 26 27 28 29 30 31 32
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EPC - 7101
PROGRAM CODlNG FORM

SYSTE
DRAWN BY
CHECKED BY

.'. C. ip . =~—;,.g,~,S„'.r;r
DATE
PAGE OF

ST)P

r

~ot

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22,23 24
25 26 27 28 29 30 31 32
Notes: P 4''t7 I

"HOI.O FOR"

INPUT TEST' 4
Tl (hrn)
T2 (ms) 'O:l0,0

"THEN"

ADVANCE
JUMP TO
BRANCH'T

'INPUTS REQUIRED

I 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

02

2 3 4 5 6 7 8
10 11 12 13 14 15

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST.'IA
Tl (hm)
T2 (ms) 00:(0.0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

~ 6't
4

~,3 4 5 6 7 8
9 Q) 11 12 13 14 15 16

'17 I& 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' ~
Tl (hrn)
T2 (ms) do l 0,0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Iy g
Ir)

Oc" d.

3 4 5 6 7 8
9 10 Il 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'8 4
Tl (hm)
T2 (ms) Ol; IO,t)

'X
ADVANCE
JUMP TO OO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: A~

INPUT TEST'
Tl (hm)
T2 (ms) Og: ~ <~

X ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6
10 11 12 13 14 15
18 19 20 21 22 23 24
26 27 28 29 30 31 32

~'W

etst<

COZ

g< F3

2 3 4 5 6 7
10 11 1213 14 151
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

1 D 3 4 5 6 7 8
9 |U)I 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INPUT
TEST'gghm)

X T2 (ms) 00;(O. 0

INPUT TEST'r~
Tl (hm)
T2(ms) .' 0

ADVANCE
JUMP TO
BRANCH T

ADVANCE
JUMP TO
BRANCH'T

1 ~ 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

'I7 1& 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 I9 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8A 1 12 13 14 15 16
17 13 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST' A
Tl (hm)
T2(ms) 0 ', 0.0

ADVANCE
JUMP TO CIO 1

BRANCH'T

I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

C5{

gA '

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

{hm) 0
T2 (ms) 00: l0,0

INPUT TEST Q g
Tl (hm)
T2 {ms) 00.'(t).0

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 3'

3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



) EST ZS (~r- ~ p j

EPC - 7i01
PRGGRAIN COD!NG FORNi

F'V cs ba me~s
DRAWN BY DATE
CHECKED,BY PAGE

F CF DCSIGQ

QF

OUTPUTS ACTUATED "HOLD FOR" "THEN" INPUTS REQUIRED

1 3 4 5 6 7 8
9 111213141516

"17 19 20 21 22 23 24
)r'0-'~. 25 26 27 28 29 30 31 32

Notes:

INPUT TEST'R)
Tl (hm)
T2 (ms) 00,',0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 121314 1516

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 D 3 4 5 6 7 8
(Qg 11 1 13 14 15 16

17 18 19 20 21 22 23 24
)r'Od 25 26 27 28 29 30 31 32

~ ' 'otes:

INPUT TEST
Tl (hm)
T2(ms) 0 ~ 0,0

ADVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16'7 18 19 20 21 22 23 24

CQ I 25! 26 27 28 29 30 31 32
No~: )4C(. OO I

INPUT TEST )

Tl (hm)
T2 (ms) 0 ~ IO,O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms) OO:fo,o

ADVANCE
JUMP TO
BRANCH T

12345678
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

0u. J

1 ~ 3 4 5 6 7 8
9 Qg 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST' A
Tl (hrq)
T2 (ms) DO; 0, 0

~ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 2" 23 24
26 27 28 29 30 31 32

ao;f.

1 2 3 4 6 7 8
IQ) 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

)ntos: T~ ~

INPUT TEST'
Tl (hm)
T2(ms) D 'lO 0

INPUT TEST'3 A
Tl (hm)
T2 (ms) 00, IO 0

ADVANCE
JUMP TO 0
BRANCH'T

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 '15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7
10 11 12 13 14 15 16
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32

Notes:

INPUT TEST Q
Tl (hm)
T2 (ms) 00: (0. It

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 QP 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes

INPUT TEST')
Tl (hm)
T2 (ms) OO.',0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7w'8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

134578
0 11 12 13 14 15 16

'17 19 20 21 22 23 24
Njf 25 26 27 28 29 30 31 32

Notes:

INPUT TEST 4 A
Tl (hm)
T2 (ms) O'I: l0i C

ADVANCE
JUMP TQ

C'RANCH'T

1

9
17
25

5

2 3 4 5 6 7 8
10 11 12 13 14 1 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32



78'sr zD rco~v0)

EPC - 7101

PROGRAM COOlNG FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE

P7~ WW~'rg~ "+<4g earp )

STEP
NO.

rrr<Z

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 21 28 29 30 31 32

Notes: Ci Q fX~

2 3 4 5 6 7O8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

"HOI 0 FOR"

INPUT TEST'J A
Tl (hm)
T2 (ms) QO'.0

INPUT TEST'0 fm
Tl (hm)
T2 (ms) 00.(0.0

"THEN"

ADVANCE
JIJMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 ~ 3 4 5 6 7 8
9 ~ 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUTTEST QA
Tl (hm)
T2 (ms) QQ; .P

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 11 12 13 14 15 16

17 1 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST < A
Tl (hm)
T2 (ms) 0 '0.0

ADVANCE 1 2 3 4 5 6 7 8
9 'IO 11 12 'I3 14 15 16

JU TO DQ 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST' ~
Tl (hm)
T2(ms) 00:I .0

ADVANCE
JIJMP TO
BRANCH'T

1 2 3 4 5 6 7
9 10 11 12 13 14 .15

17 18 19 20 21 22 23 ~
25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 '14 15 6

1 18 19 20 21 22 23'24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) 00'r0. 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 10 11 1213 141516

17 I 192021 22 23 24
25 26 27 28 29 30 31 32
Nota:

,INPUTTEST'J A
Tl (hm)
T2 (ms)').'>0,0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 1 8
9 0111213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' b.
Tl (hm)
T2 (ms) OI 'Or

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO D 1 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

g Kf

12345.678
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' A
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 "4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 t2

2345618
9 1011 121314151

1 18 192021222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST kl 8
Tl (hm)
T2 (ms) r. (,0

ADVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32



PROGRAM
EPC - f101

CODlNG FORM

7~ ~~ (C&w D2

5YSTE UA 8 C3
DRAWN BY
CHECKED BY

. AS
DATE
PAGE QF

cap

QUTPUTS ACTUATED

1 N 3 4 5 6 7 8
9Qg ll 12 13 14 15 16

17 18 19,20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

"HOLD FOR"

INPUT TEST I A
Tl (hm)
T2 (ms) gg;> ~ 0

"THEN"

ADVANCE
JUMP TQ
BRANCH'T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 4 5 6 8
9 0 111213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST 4
A'I

(hm)
T2 fms) Ol;{P O

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TQ ~ I 17 18 lg 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

00)

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST h/A
Tl (hm)
T2 (ms) t

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 2'I 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST' A
Tl (hm)
T2 (ms) 00'< {Oi0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

oa 7

3 4 5 6 7 8
9 0 ll 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST™&
Tl (hm),
T2 (~s) CO;%.0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 1'I 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 5 6 7 8'9 0111213141516
17 19 20 21 22 23 24

00+ 25 26 27 28 29 30 31 32
Notes:

INPUT TEST'+
Tl (hm)
T2 (ms)

D,'DVANCE 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

U TO 0 17 18 192021 22 2324
BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 .15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

! 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6„7 8
9 10 11 12 13 14'"15.16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 lg 20 21 22 23 24
BRANCH'T '5 26 27 28 29 30 31 32
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EPC - 7101
PROGRAM'ODING FORM

I WeiOl

VA1 S SOP &~~AX
DRAWN BY DATE
CHECKED BY PAGE

phd ~; QQ5p

QF

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19..20 21 22 23
24'5

26 27 28 29 30 31 32
Notes: 0

"HOLD FOR"

INPUT TEST
Tl (hm)
T2 (ms) eO (O,O

"THEN"

ADVANCE
JUMP TO
BRANCH'T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
C9)10 11 12 13 14 15 1

lT 18 19 20 21 22 23 24
gQ2 25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TQ 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 19 20 21 22 23 24
gg~ 25 26 27 28 29 30 31 32

Notes:

INPUT TEST 0/4
Tl (hm)
T2 (ms) (; IO.

ADVANCE
JUMP TO
BRANCH T

'I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 0 11 1213141516

17 19 20 21 22 23 24
004 25 26 27 28 29 30 31 32

Notes:

INPUT TEST 8 A
Tl (hm)
T2 (ms) 0 '

0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14, 15 16

JUMP TO Od I 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 I8 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: P'L I P

INPUT TEST'/8
Tl (hm)
T2 (ms) 0', tC.O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5'6 7 8
9 10 11 12 13 14 15 1617'8 19 20 21 22 23 24

25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
()02 25 26 27 28 29 30 31 32

Notes:

INPUT TEST' 4
Tl (hm)
T2 (ms) 00 O.Q

ADVANCE 1 2 3 4 5 6 7 8
9 10 11121314 1516

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

00si

1 2 3 4 5 6 7 8
9 & 11 12 13 14 'l5 16

17 'f8 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST' C.

Tl (hm)
T2 (ms) 0: (0,

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 ~ 4 5 6 7 8
9 Gall 12 13 14 15 16

17 18 19 20 21 22 23 24
G04 25 26 27 28 29 30 31 32

Notes

INPUT TEST
Tl (hm)
T2 (ms) 0 I ', I . 0

ADVANCE
JUMP TQ 0 p
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

f02

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: I ~ s OC

2 3 4 5 6 7 8
9 10 11 12 13 14 15 1

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'J 8
Tl (hm)
T2 (ms) OO:)0.0

INPUT TEST'
Tl (hm)
T2 (ms) 00'O

ADVANCE
JUMP TO
BRANCH T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 ~ 7 8
- 9 10 11 12 13 14'',15,'16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC - 7101 .

PROGRAM CODING FORM

RsT'4 Ceo~7'D)

vd65 CoP'FA'I<iooem I ~i~4
DRAWN BY DATE
CHECKED SY PAGE OF

oT)P OUTPUTS ACTUATED

3 4 5 6 7 8
9 1 11 12 13 14 15 16

17 8 19 20 21 22..23 24
25 26 27 28 29 30 '31 32
Notes:

"HOLD FOR"

INPUT TEST'stJ 4
Tl (hm)
T2 (ms) Q I { (p. 0

"THEN"

ADVANCE
JUMP TO
BRANCH'T

'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 I4 15 16

17 18 19 20 21 22 23 24
25 "26 27 28 29 30 31 32

3 5 6 7 8
11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' A
Tl (hm)
T2 (ms) 0(: I

ADVANCE
JUMP TO OD I

BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 'I9 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 '20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: g( P g I

INPUT
TEST'l

(hm)
T2 (ms) g0'. 10, p

ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

2 3 4 5 6
7g')

10 -11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUTTEST' fq
Tl (hm)
T2 (ms) ()0: l0,0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

I
~~ 00)4'-
Q

3 4 5 6 7 8
9 fg ll 12 13 14 15 16,

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' A
Tl (hm)
T2 (ms) Oll IO. 0

ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2 3 4 5, 6 7
10 ll 12 13 14 15
18 19 20 21 22 23 2+
26 27 28 29 30 31 32

1 3 4 5 6 7 8
0 11 121 141516

17 I 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) 0(: l0.0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: g 0

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 '10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

,1
'

Coo

2 3 4 5 6 7 8
9 10 11 121314151

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' P
Tl (hm)
T2 (ms)

$ ADVANCE
JUMP TO
BRANCH'T

1 2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

3 4 5'6 7 8
9 111213141516

17 8 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST' g4

Tl (hm)
T2 (ms)

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 3t

1 3 4 5 6 7 8
10 11 12 13 I 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'Notes:

INPUTTEST'3 A
Tl (hm)
T2 (ms)

3 4 5 6 7 8
9 10 11 121314 1516

JUMP TO r 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32



iCST gg (~~7 I~)

EPC - 7101PROGRAM�'O DING FORM

SYSTE V GS MP
PSF'AS'RAWN

BY DATE
CHECKED BY PAGE OF

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
~ -.: 9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
gg/ 25 26 27 28 29 30 31 32

Notes:

"HOLD FOR"

INPUT TEST'A3 9
Tl (hm)
T2 (ms) CU', IO, 0

"THEN"

ADVANCE
. JUMP TO
BRANCH'T

INPUTS R EQUI R ED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

de

2 3 4 5 6 7 8
9 10 11 12 13 14 15 1

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'J/
Tl (hm)
T2 (ms) OOlIO. 0

ADVANCE
JUMP TQ
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 19 20 21 22 23 24
~5~8 25 26 27 28 29 30 31 32

Notes:

INPUT TEST' 4
Tl (hm)
T2 (ms) Dl i ID,O

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
0 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT TEST' A
Tl (hm)
T2 (ms) > l)0.0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16X JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

~ - 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 Is 19 20 21 22 23 2a
ov t 25 26 27 28 29 30 31 32

Notes t

INPUTTEST'4 4
Tl (hrp)
T2 (ms) 00'IO 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

~ 2 3 4 5 6 7 N
9 10 11 12 13 14 15 15

1 18 19 20 21 22 23 24
25 26 27,28 29 30 31 32
Notes:

INPUT TEST'/4
Tl (hm)
T2 (ms) ',I0,0

ADVANCF
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6,i 8
9 0 111213141516

17 19 20 21 22 23 24
C3 25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms)'('g 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
~ 9 111213141 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'3 4
Tl (hm)
T2 (ms) 0( i IO,

ADVANCE
JUMP TO QQ I

BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 2" 23 2a
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST P A
Tl (hm)
T2 (ms) OO l 10. 0

ADVANCE.
JUMP TQ
BRANCH'TQ

1 2 3 4 5 6 <748
9 10 ll 12 13 14 15 '16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 I)
10 11 12 13 14 15 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) C'Ol (0 0

ADVANCE
JUMP TO
BRANCH'T

3 4 5 6 7 6
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC - 7101
PROGRAM CODlNG FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE

STEP
NO. OUTPUTS ACTUATED "HOLD FQR" "THEN" INPUTS REQUIRED

I 3 4 5 6 7 8
9 10 11 1213141516

17 19 20 21 22 23 24
CQ3 25 26 27 28 29 30 31 32

Notes:

INPUT TEST'+
Tl-.(hm)
T2 (ms) d(; IO. O

ADVANCE
JUMP TO-
BRANCH'T

1 2 3 4 5 6 7 8
10 1 1 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 8
9 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notest

INPUT TEST'h3
Tl (hm)
T2 (ms) OI: (

ADVANCE
JUMP TO
BRANCH T

2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: Q

INPUT TEST' A
Tl (hm)
T2 (ms) OO', 0 0

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 I6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
10 11 12 13 14 15 I

17 18 19 20 21 22 23 24
002. 25 26 27 28 29 30 31 32

Notes:

INPUT TEST' A
Tt (hm)
T2 (ms) ~ lip,

ADVANCE 2 3 4 5 6 7 8
9 10 11 1213141516

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 I 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) Ot '.

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6"i
10 11 12 13 14 15 tu
18 19 20 21 22 23 24
26 27 28 29 30 31 32

I7O
'

1 3 5 6 7 8
9 0 11 12 13 1 15 16

17 1 192021222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (h'm)

T2(ms) 0 llew 0

ADVANCE
JUMP TO OO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'I

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 o4
26 27 28 29 30 ?

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nn tact

INPUT TEST
TI (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4.5 6 7 89'0 11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



tlotations in this column indicate where changes have been made

A
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A/0 AC7/0hf
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O 4l
O C
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0
n
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ESF aus
AVWCAme

Qca ESFAS SEg
( I ir SIASJ

AVAILABC E
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z

hitlhriNd
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I

EP(" - 7101

PRGGR.4M ("OolNG FORM

oNj OUTPUTS ACTUATED

SYSTEI'RAWN
BY

CHECKED BY

"HOLD FOR" "THEN"

DATE
PAGE

<oF ~~C ~3

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15'6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: I I r. f 'f <d I

INPUT TEST'3 A
Tl (hm)
T2 (ms) 0: 10,0

ADVANCE
JUMP TO
BRANCH'T

I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) gg;

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26. 27 28 29 30 31 32

1 3 4 5 6 7 8
1 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST' A
Tl (hm)
T2 (ms)

AOVANCF
JUMP TO OO
BRANCH'T

1 2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 32

C>il'

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: gl

'NPUT TEST' A
Tl (hm)
T2 (ms) 00.'0,0

g ADVANCE
JUMP TO
BRANCH'T

3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms) 00: eit-,Q

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7
9 10 11 12131415

17 18 19 20 21 22 23
25 26 27 28 29 30 31 32

<)

~1

OOQ

1 2 3 4 5 6 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes

INPUT TEST'
Tl (hm)
,T2 (ms) C',0

ADVANCE
JUMP TO D~ I
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7 8
11 12 13 14 15 16
192021 222324 1

27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: I ( QF $ gg I

INPUT TEST
Tl (hm)
T2 (ms); IP,()

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18'19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
10 11 12 13 14 15 10

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'J 6
Tl (hm)
T2 (ms) 0'. io6.0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5-6 7 8
10 11 13 14 15 'I6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'J
Tl (hm)
T2 (ms) I'.0;

ADVANCE 2 S" 4 5 6 7 8
9 10 11 1213141516

JUMP TO 4Q 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

COL

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
No~es: < OFF >A I

INPUT TEST'
Tl (hm)
T2(ms) 00:l .C

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24.
27 28 29 30 31 32

2
10
18
26



'v

PROGRAlN
EPC - 7101

COC) tNG FORM
DRAWN BY
CHECKED BY

DATE
'AGE'. OF

MFA~ Qcvr o< S

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

"HOLD FOR"

INPUT TEST
Tl (hm)
T2 (ms) 00,'F5 0

"THEN"

ADVANCE
JUI'1P TO
BRANCH'T

'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24 .
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
10 1 1 12 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notect

INPUT TEST'/iA
Tl (hm)
T2 (ms) OOI 45,

ADVANCE
JUMP TO GO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 1112 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 'I3 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT TEST +/A
Tl (hm)
T2 (ms) C",g.O

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 'IO 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Ftotts:

INPUT TEST' A
Tl (hm)
T2(ms) n ',65.o

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 'Il 12 13 14 '}5 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
'IO 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (mis) oo: 40.0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 1'3 14 15 16

17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUTTEST' A,
Tl (hm)
T2 (ms) CD; IQ.O

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
2C 26 27 28 29 30 31 32
Notes:

INPUT TEST'tJ A
Tl (hm)
T2 (ms)'. 9to ~ 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

005

1 2 3 4 5 6 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'W F

Tl (hm)
T2 (ms) t)0.'

2 3 4 5 6 7 8
9 10 111213141516

O 17 18 192021 2223 24
BRANCH'T 25 26 27 28 29 30 31 32

QOJ

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INrUTTEST PP
Tl (hm)
T2 (ms) 0; (Lp

ADVANCE, .

JUMP TO
BRANCH'TO

1 2 3 4 5 6 7 8
9 10 11 12 13 14«',,15.<16

17 18 19 20 21 22 23'24
25 26 27 28 29 30 31 32

Og

3 4 5 6 7 8
9 1 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) Cg; 5 g

ADVANCE
JUMP TO
BRANCH'TO

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



WE& ~~(Coact')
I

EPC '-'10)
PROGRAM CODING FORNl

OUTPUTS ACTUATED

SYSTE
DRAWN BY
CHECKED BY

"HOLD FOR" "THEN"

DATE'AGE

QF'INPUTS

REOUIREO

\

q 803

3 4 5 6 8
9 1 11 121314 1516

17 'IB 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

,'45, |)

INPUT TEST'
Tl fhm)
T2 (mi)

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 I4 '15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: ~Q. ~W

INPUT TEST MW
Tl (hm)
T2 (ms) COl IO. 0

ADVANCE
JUMP TQ
BRANCH'T

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' +
Tl (hm)
T2 (ms) 04:95. 0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

oog

2 8 4 5 6 8
9 10 11 12 13 14 15 16

17 18 I9 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) "0:

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TQ 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

I.I o f')
INPUT TEST IJ/A
Tl (hm)
T2 (ms) GQ g.t

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7
9 10 11 12 13 14 15

17 18 19 2021 2223.
25 26 27 28 29 30 31 32

~ s

n

1 2 3 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
Z5 26 Z7 28 29 30 31 32
Nates:

1 2 3 5 Cd) 7 8
9 10 11 12 13 IY 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
h'l

(hm)
T2 (ms) ~Q; 5',0

INPUT TEST
Tl (hm)
T2 (ms)'0;4>,0

ADVANCE 1 2 3 4 5 6 7 8
9 10 'Il 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST ~

Tl (hm)
T2 (ms) C6'0.0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

Notes: c f

1 2 3 4 5 6 7 8
9 1 1'I 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT
TEST'l

(hm)
T2 (ms) 00', 6'5;0

X ADVANCE
JUMP TO
BRANCH T

2'3-'4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
1 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm),
T2 (ms) Of ', 45,0

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO C'C I 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32



EPC--7101

PROGRAM COOlNG'ORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE OF

oo

f'UTPUTS
ACTUATED

2 3 4 5 6 7 8
9.'0 11 12 13 14 15 16

;17'8 19 20 21 22 23 24
.25'6 27-28 29 30 31 32

Notes:

"HOLD FOR"

INPUTTEST g
Tl (hm)
T2 (ms) CK7. IO,O

"THEN"

ADVANCE
JUMP TO
BRANCH'T

'INPUTS REQUIRED

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'lU
Tl (hm)
T2 (ms) 0:55,0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
000 25 26 27 28 29 30 31 32

Notes:

INPUTTEST' A
Tl (hm)
T2 (ms) DO'

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO OO ( 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms) ~;Ig g

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

e

1 2 3 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ma) .D

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
10 11 1 1314 1516

'17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) OD'. D

INPUT
TEST'l

(hm)
T2 (ms)'0', lO.o

ADVANCE
JUMP TO OO )

BRANCH'TO

)C ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1'2345678
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

coa.
k

1 2 3 4 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) 00: 5,0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

-000

2 3 4 5 6 7 8
10 11 12 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) 0.'

1 2 3 4 5 6 7 8
9 10 11 12 13 14 t15,.16.

JUMP TO I 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

0Ol

1 2 3 4 5'6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'3/~
Tl (hm)
T2 (ms) Cel IO.O

ADVANCE
JUMP TO
BRANCH'T

12345678
9 10 11 12 13 '.4 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



-paar ~SCc ~io)
EPC - 710l

PROGRAM COOlNG FORM

SYSTE
DRAWN BY
CHECKED BY

klan, M~~ GQFAs', 'Fj2mp ~ Dzg(s4
DATE
PAGE

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 12 13 15 16

17 IS I9 20 21 22 23 24
25 26 27., 28 29 30'1 32
Notes:

"HOI.O FOR"

INPUT TEST Q
Tl (hm)
T2 (ms). 0:g$ , 0

"THEN"

ADVANCE
JUMP TO
BRANCH'T

'INPUTS REQUIRED

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 7 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INPUT TEST'l
Tl (hm)
T2 (ms) Oo:d5; o

I 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TQ Q 17 18 lg 20 21 22 23
BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'J/A.
Tl (hm)
T2 (ms) oo,'O,Q

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 8
9 10 1'I 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota:

INPUT TEST'
Tl (hm)
T2 (ms) ~)O '. 55,t7

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 S
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

G05

1 2 3 4 5 6 ? 8
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INPUT TEST
Tl (hm),
T2 (ms) 00;45 >

ADVANCE
JUMP TQ QQ I
BRANCH T

1

9
17
25

2 3 4 5 6 7
10 11 12 13 14 15
18 19 20 21 22 23 c. ~

26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nates:

INPUT TEST'J A
Tl (hm)
T2 (ms) OO, lO,O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 2& 29 30 31 32

~ e
00~

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nates:

INPUT TEST
Tl (hm)
T2 (ms'O', .0

ADVANCE
JUMP TO
BRANCH'T

I
9

17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

$ 005

1 3 4 5 6 8
9 10 'Il 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) GO; 45,0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 '15 16

17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

'A

ct:t

OO'L

2 3 4 5.6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: PI.+ i~ go

1 2 3 4 5 6 8
9 10 ll 12 13 14 15 16

17 18 I9 20 21 22 23 24
25 26 27 28 29 30 31 32
&latest

INPUT
TEST'l

(hm)
T2 (ms) d0'.IG 0

INPUT TEST
Tl (hm)
T2 (ms) ~ 56;0

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TQ
BRANCH'T

1
2'- '4 5 6 ? 8,

9 10 11 12 13 14 15 16 ',

17 18 19 20 21 22 23
24,'5

26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 2'I 22 23 24
25 26 27 28 29'30 31 32



EPC - 7101
PROGRAM CODlNG FORM

OUTPUTS ACTUATED

SYSTE
DRAWN BY
CHECKED BY

"HOLD FOR"

~- 6~FÃ6 FP.
DATE
PAGE

"THEN"

Or ~I@I.
OF

'INPUTS REQUIRED

1 2 4 5 6 8
91011 1213141516

17 18 19,20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPIJT TEST
Tl (hm)
T2 (ms) COl45;0

ADVANCE
JUMP TO

'RANCH'T

1 2 3 4 5 6 7 8
9 10 ll 12 13 'I4 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
00( 25 26 27 28 29 30 31 32

Notes: +~ g dd(

INPUT TEST
Tl (hm)
T2 (ms] oO,',0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 1& 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
(}0+ 25 26 27 28 29 30 31 32

Hotest

INPUT TEST fJ
Tl (hm)
T2 (ms) (70',0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 5 7 8
9 10 11 213141516

.17 18 19 20 21 22 23 24

$ 00 Q 25 26 27 28 29 30 31 32
Notes

INPUT TfST'3/A
Tl (hm)
T2 (ms) 00 < S.O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 'I2 13 14 'I5 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

~8
Notes

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 '28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO 'i.

BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7 8
11 12 13 14 ,15 16
19 20 21 22 23 24
27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JLIMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

rd'2
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P~

PROGRAM
EPC - 7101

CODlNG FORM .

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE OF

k)$ ~~ ~S FA~ F~ a~ g I6g

nnl

'UTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 '10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27.. 28 29 30 31 32
Notes

"HOLD FQR"

INPUTTEST'J A
Tl (hm)
T2 (ITI$) 00'0,

"THEN"

ADVANCE
'UMPTO

BRANCH'T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

. ODZ

.2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 2& 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) 'IO

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25'6 27 28 29 30 31 32

j'
003

1 2 3 4 5 6 7 8
11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32Notes-'NPUT

TEST
Tl (hm)
T2 (ms)

ADVANCE 1 2 3 4 5 6 7 8
9 10 ll 12 'l3 14 15 16JUMP TQ 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 2& 29 30 31 32

00 I

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST
Tl (hm)
T2 (ms) 00', IO. g

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: (L o-

I 3 4 5 6 7 8
9 10 1I 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' A.
Tl (hm)
T2 (ms) 0 (:10

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

l'n
3 4 5 6 7 8

91 111213141 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) D 'i D

ADVANCE
JUMP TQ OO (

BRANCH'TO

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

0O(

1 2 3 4 5 6 7 8
910 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
iWotcs: aLL Ot- F OO (

INPUT TEST
Tl (hm)
T2 (ms)'OI I0i0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) OI,'g, 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

OOQ

2 3A45 7 8
9 10 11 N 13 1 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32Notes'NPUT

TEST
Tl (hm)
T2(ms) D l 0

ADVANCE
JUMP TO Q0 I

BRANCH T

2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 "32

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32Notes'NPUT

TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TQ
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



SYSTE
EPC - 7101, ORAVW BY

PROGRAM CODING FORM CHECK:ED BY

OAT'E"
PAG'E

CG~( l

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 'l6

17 18 19 20 21 22 23 2425'6 27 28 29'30'31'32

"HOLD FOR"

INPUT TEST' +
Tl (hm)
T2„(ms) COl Ib, 0

"THEN"

ADVAiVCE
JUMP TO
BRANCH'T

'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
,25 26,27 28 29 30 31 32

a CO

3 4 5 6 7 8
, 9 -10 11 12 13 14 15 16
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) Ol ', Q.o

ADVANCE
JUMP

TQ'RANCH'T

1 2 3" 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19,20 21,22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'hl 4
Tl (hm)
T2 (ms) OOI

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 2425'6 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUTTEST' A
Tl (hm)
T2 (ms) 00'O.O

ADVANCE
JUMP TQ
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

Notes (.( OI=F'T'OO(

1, 2 3 4 5 6 8
9 10 11 12 13 14 15 I6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) Ol l (0.0

ADVANCE
JUMP TO
BRANCH'T

1 2'3 4 5 6 7,
9 10 11 12 13 14 15

17 18 19 20 21 22 23 'c~
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 1 1'I 12 13 14 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) 0

ADVANCE
JUMP TO OO
BRANCH'T

1, 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: Pt (

INPUT
TEST'l

(hm)
T2 (ms)'O,'IO 0

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 I9 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 Si6 7 8
9 10 11 12 'l3 15 'l6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'h.
Tl (hm)
T2 (ms) 0(; 0.

ADVANCE 1 2 3 4 5 6 7 8
9 10 ll 12 13. 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5. 6 7 8
9 10 ll 1 13'I 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) 00;, 0

ADVANCE
JUMP TQ I

BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7 8,
11 12 13 14 15 16,
I9 20 21 22 23 24
27 28 29 30 31

1 2 3, 4 5 6 7 8
9 'IO 11 12 13 'l4 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

rn @=t

INPUT
TEST'l

(hm)
T2 (ms)

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32
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EPC-7>0>
PROGRAM CODING FORhi

KSI
SYSTE
DRAWN

BY'HECKED BY
,DATE
PAGE OF

O& Cgsi

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 12'3 14 15 16

17 18 19 20 21 22 23 24
25.26*27 28.29 30. 31 32'.
Notest I.I 0I.C n7 'OO I

"HOLD FOR"

INPUTTEST /)/
Tl (hm)

„T2 (ms) OO; ID,Q

"THEN"

ADVANCE
JUMP TO
BRANCH'T

'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
'9 10 11 12 13 14 15 16

18 19, 20 21 22 23 24
25 26 27 28'29 30 31 32
Notes:

INPUT TEST it ) 4,
Tl (hm)
T2 (ms) OO'07,0

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1
' 4 5 6 7 8
10 11 12 13 14 15 1

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'M
Tl (hm)
T2(ms) '0',Osi,O

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 5 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 3'I 32

ndq

~l 3 4 5 6 7 8
M 1 11 12 13 14 15 16
17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

1 2 -3 4 5 6 7,8
9: 10 1 I 'l2 13 14 15 16

17 18 19 20 21 22 23 24
25'26 27 28 29 30 31 32

INPUTTEST r" A
Tl (hm)
T2 (ms) Ol; 5

INPUT TEST N/A~'Tl (hm)
T2 (ms) OO'j) ~ 0

ADVANCE
JUMP TO ND j
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

1

9
17
25

2 3 4 5 6 7 8
10 ll 12 l3 14 15 IS
18 19 20 21 22 23 24
26 27 28 29 30 31 32

3-4 5 6 7
10 11 12 13 14 16
18 19 20 21 22 23 ~

26 27 28 29 30 31 32
Notes . .r Nl
&12 3 4 5 6 7 8.~ 10 11 12 13 14 15
17 18 19 20 21 22 23 24

gg2 25 2S 27 28 29 30 31 32

INPUT TEST W/A
Tt (hm)
T2 (ms) c70 l i77,

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

003

2 3 4 5 6
7'.@10ll 1'2 13 14

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST' A
Tl (hm)
T2 (msi OO',-

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 .5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 8
0 11 12 13 14 15 16

17 1 192021 222324
Pgjf 25 26 27 28 29 30 31 32

INPUT TEST 4/A
Tl (hm)
T2 (ms) 'C).

ADVANCE
JUMP TO PO I

BRANCH'T

1

9
17
25

2 3 4 5 6 ". 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

(,'O I

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Rotest

INPUT
TEST'l

(hm)
T2 (ms) 00: I ~ 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 l2131415 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

3 4 567C
(9 1 ll 1213 1415 16

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) ng; C7,Q

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4, 5 6 7 8
9 IO 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



PROGRAM
EPC - 7101

CODlNG FORM

SYSTE
DRAWN BY
CHECKED BY

DATE
PAGE

OUTPUTS ACTUATED "HOLD FOR" "THEN" INPUTS REQUIRED

3 4 5 6A7
10 ll 12 13 14 15 6
17 18 19 20 21 22 23 24
25 26 21,28 29 30 31 32

Notes:

INPUTTEST W A.
Tl (hm)

~ T2 (ms) C'0:0 .0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 121314 1516JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

\
Jl

< ggp

3 4 5 6 7 8
9 11 12 13 14 1 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST + A.
Tl (hm)
T2 (ms) 0 I

' 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO OO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
'25 26 27 28 29 30 31 32

Notes

INPUT TEST bl

Tl (hm)
T2 (ms) OO', (O,o

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7
, C9) 1 11 12 13 14 15 16

18 19 20 21 22 23 24OQ'5 26 27 28 29 30 31 32

Notes:

INPUT TEST' g
Tl (hm)
T2 (ms) 00'7.0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

E(

~ oX

3 4 5 6 7 8
9 10 11 12 13 14 15 1

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

3 4 5 6 7 8
10 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) OQ;D,

INPUT TEST'J A
Tl (hm)
T2 (ms) 0( '.40

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

ADVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms) ~'IO.

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'3 COZ

2 3 4 5 6
i&10 11 12 13 14 15 16
1T 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms) <0l 07.

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms) CO.'CS.D

ADVANCE
JUMP TO,
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23'24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
1 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2(ms) D I~,Q

1 2 3 4 5 6 7 8
9 10 11 121314 15 16

JUMP TO . 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

/nq
FOt FOOt.t S'90



FPC - 7101
PROGRAM CODING FORM

SVSTE
DRAWN'BY

'HECKEDBY

ESFAc~
DATE
PAGE

QF'TEP

NO. OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

"HOLD FOR"

INPUT TEST'/4
Tl (hm)
T2 (ms) OO'10 0

"THEN"

X ADVANCE
JUMP TO
BRANCH'T

'INPUTS REQUIR ED

1 2 3 4 5 6 7 8
9 10 1'I 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

"nL

1 2 3' 5 6
10 11 12 13 14 15 TS
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) g4) i g7, 0

g ADVANCE
JUMP TO
BRANCH'T

1 2 .3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
11 12 13 14 1 16

17 18 19 20 21 22 23 24
CU3 25 26 27 28 29 30 31 32

Notes:

INPUT TEST'
Tl (hm)
T2 (ms)

QO,'DVANCEJUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

'h 2
9

17

3 4 5 6 7 8
111213141 16
19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST' i4,
Tl (hm)
T2 (ms) 0 I,'4 O,O

ADVANCE
JUMP TO ~ (

BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 I& 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
i T2 (ms)

ADVANCE
JUMP TO
BRANCH T

1

9
17
25

2
10
18
26

3 4 5 6 7
11 12 13 14 15
19 20 21 22 23
27 28 29 30 31

t

32
I

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2

(ms)'DVANCEJUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12131415 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 IS 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST''I

(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2, 3...4. 5 6 7 8
9 10 11 12 13 14 15 'I6

'7

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE 1 2 3 4 5 6 7 5
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32



7E'ST?8

LOP!
Lwo SIIco
Acrid

SrquEIrcEe
AC TIOII

Esr tIIIS
AVAILABIC

bIITIArIkG
EvEIIrS

TIME

t(otat)ons in th1s column hand)cate where changes have heen made

LOP SIGIIAL

ccHO
SNIT

I
QIoa Qs ESFAS ar/LOP SEQ

( 2 a SIAS)

IDIEI
AVTO TEST '

I
4 0 «e e
~ I I

~ gl I

e DD
dA'A,'IOSCD

(V/VClf le) ~

i Qt~g ESrAS SF

II&

I

QI'

«/D I:lnC

4'o
/IITIATIIV6

O 4)
O C'

I

~ ED

A
Alz
m
3l

0
O
O0
0

Pl
I
tv'

Cl

o
CO

0



I

, EPC-7101
PROGRAM CODlNG FORM

dS
SYSTE Ijg&S: ~P QMjArS PRAT, C'+ '~ / ~
DRAWNBY'ATE'"
CHECKED BY PAGE OF"

OUTPUTS ACTUATED

2 3 4 5 6 7 8
9 10» 12 13 14 15.16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

biota: ~ OI=(=

"HOLD FOR"

INPUT TEST'
A'l

(hm)
T2 (ms) CX7'O,O

"THEN"

ADVANCE
JUMP TO
BRANCH'T

'INPUTS REQUIRED

2 3 4 5'6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

4 5 6 7 C~3 INPUTTEST'4 A
9 10 11 12 13 14 15 %

1 18 19 20 21 22 23 24 Tl (hm)
25 26 27 28 29 30 31 32 X T2(ms) 0 'OI

> ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15'6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
0 ll 12131415 16

17 1 192021222324
25 26 27 28 29 30 3'I 32

Notes:

INPUT TEST' 4
Tl (hm)
T2 (ms) GQ<, >0,

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 810» i2 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

3 4 5 6 7 8
9 '10 11 12 13 14 15 16

17, 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'6 4
Tl (hm)
T2 (ms) 0 ', 10.0

ADVANCE 1, 2 3 4 5 6 7 8
9 10 » 12 13 14 15 16JUMP TO ~ 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

I
'CV

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18,19 20 21 22 23 24
25 26 27 28 29 30 31 32

Nota:

INPUT TEST'U A
T I (hm)
Tz (ms) CGI (0, 0

ADVANCF
JUMP TO
BRANCH TO

1

-9
17
25

2 3 4 5 6 7
10,» 12131415
18 19-20 21 22 23 ~
26 27 28 29 30 31 32

2 3 4 5 6 7 8
10 ll 12 13 I4 15

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST
Tl (hm)
T2 (ms) Q ', I,O

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 'I9 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 0 11 121314 1516

17 1 192021222324
25 26 27 28 29 30 31 32
Notes

INPUT TEST
Tl (hm)
T2 (ms)

ADVANCE 1 2 3 4 5 6 7 8
9 10 » 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH T 25 26 27 28 29 30 31 32

~ e 1.245678
9 ale ll 12 13 14 15 16

17 T8 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INPUT TEST'J/
Tl (hm)

y, Tz(ms) 0 'O
ADVANCE
JUMP TO OQ [

BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22, 23 24
27 28 29 30 31 32

C

>Op

1 2 3 4 5.6 7 8
9 10 1'I 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30'1 32
Notes: $

INPUT TEST'l 4
Tl (hm)
T2 (ms) CO,'O,O

ADVANCE
JUMP TO
BRANCH'T

1 2 3-. 4 5 6 7 8
9 10 11 12 13 14 i5 i6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32,

2. 3 4 5 6 7 8
9 10 1112131415

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Nota:

INPUTTEST' A
Tl (hm)
T2 (ms) OO I l 0

ADVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
910» 12 i3141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC - 7101
PROGRAM CODlNG FORM

OUTPUTS ACTUATED

SYSTE
DRAWN BY
CHECKED BY

"HOLD FOR"

ss So zsFAS Y
DATE
PAGE

"THEN"

ov Pm<,i
OF

INPUTS REQUIRED

3 4 5 6 7 8
9 ~lQ 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27-28 29 30 31 32

Notes:

INPUT TEST'PJ A
Tl (hm)
T2 (ms) Cg: 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
1 11 13141516

17 18 'I9 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'l A
Tl (hm)
T2 (ms) 0 I l IO 0

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
627/ 25 26 27 28 29 30 31 32

Notes: A~ 4)FS= ~OO(

INPUT TEST'/A
Tl (hm)
T2 (ms) d '0.0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

OOZ

2 3 4 5 6 7
9 10 'll 12 13 14 15 16

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST W/A
Tl (hm)
T2 (ms) Og; Io,

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 10 11 1213141516

17 19 20 21 22 23 24
c 25 26 27 28 29 30 31 32

Notes:

INPUT TEST MfA
Tl (hm)
T2 (ms) 00'%

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

~l 3 4 5 6 7 8
9 10 11 12 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST' A
Tl (hm)
T2 (ms) ( i(0,

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

lsss~sF, ~ O F S OO t

INPUT TEST')
Tl (hm)
T2 (ms)'0'F IO, 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16
18 19 20 21 22 23 24

'5'627 28 29 30 31 32
N0'tes:

INPUT
TEST'l

(hm)
T2 (ms) 00 '

O

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 11121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 10 11 12 13 14 15 16

'I7 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUTTEST'l A
Tl (hm)
T2 (ms) 00; 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15...16

17 18 19 20 21 22 23"24
25 26 27 28 29 30 31 32

2 3 4 5 7
9 8) 11 12 13 14 15 16

17 la 19 20 21 22 23 24
25 26 27 28 29 30 31 32

. Notes:

INPUT TEST' P\
Tl (hm)
T2(ms) 0(; O,o

ADVANCE 1 2 3 4 5 6 7 8
9 10 111213141516

18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32

ear anaM 390



|awi ZB +~ o()

EPC - 710I
PROGRAM CODING FORM

~STE, P VQ~-;~P. HAS'.'mF"OZ «C-~.WA
DRAWN BY ,DATE
CHECKED BY PAGE OF

OUTPUTS ACTUATED

1 2 3 4 5 6 7 8
9 10 ll }2 13 141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: 0 P add

"HOLD FQR

INPUT TEST 4/A
Tl (hm)
T2 (ms) DO'. {I),0

"THEN"

ADVANCE
JUMP TO
BRANCH T

'INPUTS REQUIR ED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7
9 10 ll 12 13 14 15 16

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'/A
Tl (hm)
T2 (ms) 00', 9

AOVANC'E
JUMP TQ
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25, 26 27 28 29 30 31 32

1 3 4 5 6 7 8
9 11 12 13 14 15 16

17 19,20 2I 22 23 24
25 26 27 2& 29 30 31 32
Notes:

INPUT TEST'J W
Tt (hm)
T2 (ms} 00'< 90i

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
10 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'ib
Tl (hm)
T2 (ms) 0 I; I t7,

ADVANCE 1 2 3 4 5 6 7 8
, 9 t0 11 12 13 14 15 16X JUMP TO QQ 17 18 lg 20 21 22 '23 24

BRANCH T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 1I '12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

0'tes

INPUT TEST 4 4
Tt (hm)
T2 (ms) ~'. IO,

ADVANCE
JUMP TQ
BRANCH T

1 2 3 4 5 6 7
9 10 ll 12 13 14 1

17 18 19 20 21 22 23
25 26 27 28 29 30 31 32

12'567&
g) 10 11 12 13 14 15 %
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT TEST',
Tl (hm)
T2 (ms) 00'0, 4

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 4 5 6 7 &
9 Ctt) ll 12 13 14 15 16

17 T8 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST Q
Tl (hm)
T2(ms) 00'i 0,0

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8,
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4,5 6 7 &
01 1213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TFST'
Tl (hm)
T2 (ms) Of ', AOVANCF

X JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 St
10 11 12 13 14 15 I6)
18 19 20 21 22 23 241
26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 '15 16

17 18 19 20 21 22'3 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST 9/A,
Tl (hm)
T2 (ms) OO',(Oi 0

2 3 "4 5 6 7 8'

10 11 12 13 14 15 16
JUMP TQ 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

2 3 4 5 6 7
'9 10 11 1 13 14 15 1

I 18 192021222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'3
Tl (hm)
T2 (ms) Og 'IO,

ADVANCE
JUMP TO
BRANCH'T

3 4 5 6 7 S

9 10 11 1213141516
17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC - 7101

PPOGRAM CODlNG FORM

OUTPUTS ACTUATED

SYSTE
DRAWN BY
CHECKED BY

"HOLD FOR" "THEN"

DATE
PAGE OF

INPUTS REQUIRED

S $g&F cF

1 ~ 3 4 5 6 7 8
9 ~ 11 1 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl'(hm)
T2 (ms)

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 5 6 7 8
9 1 11 1 13141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST l<J/)4,
Tl (hm)
T2 (ms) 0 ! 0<0

ADVANCE
JUMP TO
BRANCH T

1 2 3 4 5 6 7 8
9 10 'll 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

doi

1 2 3 4 5 6 7 8
9 10 11 1213141516

1? 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: ( ~ gg /

2 3 4 5 6 7
9 10 11 12 1 14 15 16

1 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes

INPUT TEST
Tl (hm)
T2 (ms) oO< lO

INPUT TEST'
Tl (hm)
T2 (ms) oO; IQ

X ADVANCE
JUMP TO
BRANCH T

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

1? 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 3 4 6 7 8
9 1 11 121 141516

17 8 192021222324
25 26 27 28 29 30 31 32

Notes

INPUT TEST'/~
Tl (hm)
T2 (ms) OD <'30,

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19'0 21 22 23 24
25 26 27 28 29 30 31 32

3 4 6 7 &
9 0 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2(ms) 0 < (0<

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

JUMP TO O 17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 'I8 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes: Ot=

INPUT
TEST'l

(hm)
T2 (ms1 ~ < I0

ADVANCE
JUMP TQ
BRANCH T

1

,9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

4 ~

2 3 4 5 7(@
10 11 12131415%

1 18 19 2021 2223 24
25 26 27 28 29 30 31 32

Notes

1 3 4 5 7 8
9 111213141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms) 00; IQ, Q

INPUT TEST X
Tl (hm)
T2 (ms) < O,Q

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO,
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 111213141516

17 '18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

.o4

1 3 4 5 6 7 8
10 11 12 13 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT
TEST'l

(hm)
T2 (ms) 0 I,'0

ADVANCE
Q JUMP TQ

BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32
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trrort."
I rrt - I l01 DRAW By

PROGRAM CODINQ FORM CHECKED BY
DATE
PAGE OF

OUTPUTS ACTUATED

2 3 4 5 6 7 &
9 .10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes: ~ QP'I CY7 I

"HOLD FOR"

I~PUT TEST',
Tl

(hm)'2

(ms) Ol(0 0

"THEN"

ADVANCE
JUMP TQ
BRANCH'T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7
10 11 12 13 14 15 16

1 18 1S 2021 222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
72 (ms} M'IO

)C ADVANCE 1 2 3 4 5 6 7 8
9 10 ll 12 13 14 15 16JUMP TQ 17 18 'l9 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 ~ 3 4 5 6 7 8
gg 11 12 13 14 15 'I&

17 1& 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INI UT TEST',
Tl (hm)
T2 (ms) OI r

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 121314 1516JUMP TQ 17 18 19 20 21 22 23 24

BRANCH'7 25 26 27 28 29 30 31 32

1 3 4 5 6 7 8
0 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 2& 29 30 31 32
Notes:

INPUT TEST'6 A
TI (hm)
72 (ms} 'c 00.

ADVANCE
g. JUMP TQ

BRANCH'T

2 3 4 5 6 7 8
9 10 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
S 10 11 121314 15 '6

17 18 19 20 21 22 23 24
25 26 22 28 29 30 31 32
Notest

INPUT
TEST'l

(hm)
T2 (res) OO'(0 LI

ADVANCE 1 2 3 4 5 6 7 8
9 1Q 1 1 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH 7 25 26 22 2& 29 30 31 32

34567
10 11 12 13 14 15 16

12 18 19 2Q 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm}
T2 fms) oO; Io,

ADVANCE
JUMP TO
BRANCH'7

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 2S 30 31 32

3 4 5 6 7 8
9 10 11 12 13 14 15 'I6

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

hVPUT
TEST'l

(hm)
72(ms}' i40

ADVANCE 2 3 4 5 6 7 8
9 10 11 '12 13 14 15 16

JUMP TO 17 18 19 20 21 22 23 24
BRANCH'7 25 26 27 28 29 30 31 32

1 4 5 6 7 8
1 11 1213141516

17 19 20 21 22 23 24
4 25 26 27 28 29 30 31 32

Notes:

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 22 28 29 30 31 32
Notes:

3 4 5 6 7
bi 11 12 '13 14 15 16
18 19 2Q 21 22 23 24

25 26 27 2& 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) 00 r 0.0

INPUT
TEST'l

(hm)
T2 (ms) OO; I 0,

INPUT TEST
Tl fhm}
72 (ms) OO'I 0

ADVANCE
JUMP TQ
BRANCH'7

ADVANCE
JUMP TO
BRANCH 7

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 &

9 10 11 12 13 14 15 \6
17 18 19 20 21 22 23 24
25 26 27 28 29 3Q 3'I 32
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iQ'PC - 7101
PROGRAM CODING FORM

OUTPUTS ACTUATEO

SYSTEh
ORASVN BY
CHECl<EO BY

"HOLO FOR"'THEN"
DATE
PAGE OF

'INPUTS REQUIRED

C03

1 W 3 4 5 6 7. 8~ 11 12 13 14 15 16
17 IB 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'/A.
Tl (hm)
T2(ms) 0 l 4A(7

ADVANCE
JUMP TQ
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 I6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 1 11 I 13141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) M'900

AOVANCE 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
BRANCH'T 25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'g
Tl (hm)
T2 (ms) gg 'Q, t)

AOVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 'I2 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

2 3 4 5 6 7@3
10 11 12 13 14 15 16
18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST J/A
Tl (hm)
T2 (ms) 0 'O.

ADVANCE
JUiVIP TQ
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

1 M 3 4 5 6 7 8
gJ11 12 13 14 15'6

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) g; 4a

AOVANCE
JUMP TO
BRANCH'T

1

9
17
25

2
10
18
26

3 4 5 6 7
11 12 13 14 15
19 20 21 22 23 24
27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 gg ll 12 14 15 16

17 M 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes

INPUT TEST h) 4
Tl (g,m)
T2 (ms)

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO ~ ( 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

'n

1 2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
TI (hm)
T2 (ms) C5 ( tQ, Q

AOVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH;T 25 26 27 28 29 30 31 32

~ e

2 3 4 5 6 7
10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notest

INPUT TEST'3 4
Tl (hm)
T2 (ms) C76 'IO.

AOVANCE
JUMP To
BRANCH T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

'A

JQ
4 5 6 7 8

0 11 12 13 14 15 16
17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'
Tl (hm)
T2 (ms) 0(

'DVANCE
JUMP TO
BRANCH'T

2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 3t

3 4 5 7
11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST'/4
Tl (hm)
T2 (ms) OOI ~0,

AOVANCE 2345678
9 10 11 12 13 14 15 16

JUMP TQ 17 18 19 20 21 22 23 24
BRANCH T 25 26 27 28 29 30 31 32



4 4 (('(7hJ/

- PR.OGRAM
EPC ~ 7101

CODlNG FORM

~STE V SS Sa) eSFAS P~C ~
DRAWN BY DATE
CHECKED BY PAGE OF

OUTPUTS ACTUATED

2 3 4 5 6 7 8
9 10 11 1213141516

17 18 19. 2.0 21 22 23 24
25 26 27 28 29 30 31 32
Notes: ~ 4 0 I

Q)34567
~ 9 10 11 1213 141516
'1 18 19 20 21 22 23 2425'6 27 28 29 30 31 32

Notes

"HOLD FOR"

INPUT TEST''/4
Tl (hm)
T2 (ms) OO l IO,O

INPUT TEST'E<
Tl (hm)
T2 (ms) OO'E la O

"THEN"

ADVANCE
JUMP TO
BRANCH'T

ADVANCE
JUMP TO
BRANCH'T

INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 » 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 » 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 111213141516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'gA
Tl (hm)
T2 (ms) Ol >40

ADVANCE
JUMP TO
BRANCH T

2 3 4 5 6 7 8
9 10 » 12 13 la 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 4 5 6 7 8
9 Q1 9 » 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT
TEST'l

(hm)
T2 (ms) OO'i 30,

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO C 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT
TEST'l

(hm)
T2 (mk) OD; lO,O

ADVANCE
JUMP TO
BRANCH'T

1 2
9 10

17 18
25 26

3 4 5 6 7 8
11 12 13 14 15 16
19 20 21 22 23 24
27 28 29 30 31 '32

4567@)
10 11 12 'I3 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'XA
Tl (hm)
T2 (ms) OO: IO. 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 » 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

n,
1 ~ 4 5 6 7 8
9 (U)) » 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

INPUT TEST' 4
Tl (hm)
T2 (ms)'I l

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 » 12 13 la 15 16

17 18 19 20 21 22 23 2a
25 26 27 28 29 30 31 32

Cp45678
11 12 13 14 15 16

17 8 19 2021 222324
25 26 27 28 29 30 31 32
Notes:

INPUT TEST
Tl (hm)
T2 (msl ~;,0

ADVANCE
JUMP TO O
BRANCH'T

2 3 4 5 6 7 8
9 10» 121314 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 12 13 la 15 16Ij 18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
Notes:

INPUT TEST' i
Tl (hm)
T2 (ms) OOF 0

ADVANCE
JUMP TO
BRANCH'T

1
- 9

17
25

2 3 4 5 6,"7 8
10» 12 13 14 '15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

n

2 3 5 6 7
9 10 ll 12 13 14 'I5 16

18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

Notes:

INPUT TEST
Tl (hm)
T2 (ms) OO,'o 0

ADVANCE
JUMP TO
BRANCH'T

3 4 5 6 7 8
9 10 » 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32



EPC - 710) '

PROGRAM CODlNG FORM

SYSTE
DRAWN BY
CHECKED BY

'ATE"
PAGE

W vF„~

OF

~ TEP
NO. OUTPUTS ACTUATED

1 3 4 5 6 7 8
9 I 11 1 13141516

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

"HQLO FOR"

INPUT TEST'
Tf (hm)
T2 (ms) Q 1 .0

"THEN"

ADVANCE
JUMP TO
BRANCH T

'INPUTS REQUIRED

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

3 5 6 7 8
I 0 11 12 13 14 15 16

17 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST h
Tl (hm)
T2 (ms) OO'0,

ADVANCE
JUMP TQ
BRANCH T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST jLI

Tl (hm)
T2 (ms) dO,'iO.O

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TQ 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 31 32

~ . 1 2 3 4 i 6 7
10 11 12 1 14 15 16

1 18192021222324
25 26 27 28 29 30 31 32
Notes:

INPUTTEST'3 A
Tl (hm)

X T2 (ms) Pc7'lO 0

ADVANCE 1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16JUMP TO 17 18 19 20 21 22 23 24

BRANCH'T 25 26 27 28 29 30 3'i 32

1 34 678
9 11 12 13 14 15 16

17 I 192021 222324
25 26 27 28 29 30 31 32
Notes:

INPUTTEST' A
Tl (hm)
T2 (ms) D(.'Ad, t7

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2
10
18
26

3
11
19
27

4 5 6 7
12 13 14 15
20 21 22 23
28 29 30 31 ~~ '

s ~

1 > 3 4 6 7 8
IU)I 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notast

INPUT
TEST'l

(hm)
T2 (ms) Cgl 90.0

ADVANCE
JUMP TO C3Q
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16
18 19 20 21 22 23 24
26 27 28 29 30 31 32

2 3 4 5 6 7 8
9 10 11 1213 14 1516

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUT TEST'/4h
Tl (hm)
T2 (ms)'0'( l0. 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

d02

2 3 4 5 7
9 10 1'I 12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32
Notes:

INPUTTEST W 7

Tl (hm)
T2 (ms) 00'O,

ADVANCE
JUMP TO
BRANCH'T

1

9
17
25

2 3 4 5 6 7 8
10 11 12 13 14 15 16j
18 19 20 21 22 23

24'6

27 28 29 30 31

32,''0$

1 3 4 5 6 7 8
9 1 11 12 13. 1 15 16

17 19 20 21 22 23 24
25 26 27 2& 29 30 31 32
Notes:

INPUT TEST'A
Tl (hm)
T2 (ms) bI 140 0

ADVANCE
JUMP TO
BRANCH'T

1 2 3 4 5 6 7 8
9 10 11'12 13 14 15 16

17 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32

C04-

3 4 5
0 11 12 13 14 15 16

17 I 192021 22 2324
25 26 27 28 29 30 31 32

INPUT TEST
Tl (hm)
T2(ms) OO; O,D

ADVANCE
'UMPTO COC7 1

BRANCH'T

3 4 5 6 7

9 10 11 121314 1516
17 I8 19 20 21 22 23 24
25 26 27 28 29 30 31 32
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0

1. SCOPE

The steps to,,be, performed in arriving at, the 'final, Reliability Analysis
Report are to:.

1. Develop„'the reliability model.

2. Establish the probability of input challenges.

3. Determine the relationships between input and outputs; i.e.,
determine which inputs determine each output.C'. Develop input-tomutput probability relationships using decision trees.

5. Determine the failure rate for each component in the decision tree.

6. Compute the reliability for each component in the decision tree
for a mission time of 30 days (Ref. 1, page 4-25, Para. 4.6.2.9).

7. Determine the probability of success, given that the system is
challenged.

8. Determine the required
probability of success

4.6.2.9). This may be

automatic testing interval to increase the
-6to 1 «1 x 10 (Ref. 1, page 4-25, Para.

an iterative calculation resulting from
~ i ~ g ll the intractable nature of the equations for component reliability

calcula tion.
i IY'

1-1 (1-2 blank)
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5 ~

2, THE

MODEL'igure

1 is an oversimplified model of the Engineered Safety Features

Actuation System (ESFAS), but it will aid,,'in understanding the ESFAS

reliability prediction.
~ 5

In general, there are n inputs to the ESFAS system. These inputs are

logic command signals, e.g., Fuel Building Essential Ventilation Actuation
Signal (FBEVAS), etc. The system can be generalized as a set of logic
functions that generate m output signals, e.g., Fuel Building Nonessential

Ventilation Actuation Signal, etc. See drawing ELE 342-0100, Block Diagram,

BOP ESFAS, for a more detailed view of the inputs, outputs, and logic
interconnections.

Given the generalized physical model, we need a mathematical model to

permit a quantitative prediction of the reliability of the ESFAS system.

The mathematical model can be constructed as follows:

Let P(Ii)/C the probability that input I is stimulated given a system

challenge.

Let P(SO )/I ~ the probability of a successful output 0 given a stimulus
at input I , where i ranges from 0 to n and g ranges from

0 to m.

Let P(8)/C ~ the probability of a successful system response given a

system challenge.

Let P(SO )/C ~ the probability of a successful output j given a system

challenge.

2-1
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Pig. 1. Simplified model of ESPAS
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Based on the above defi'nitions'nd making the simplifying assumption

that there is a simple one-to-one correspondence (m ~ n) between the input
. -and outputs we obtain:

P(S)/C ~ P(I1)/C ~ P(S01)/I1

+ P (I2) /C ~ P (S02) /I2

+ P(I )/C ~ P(SO )/I
P (S) /C ~ P (S01) /C + P (S02) /C + ~ .. P (SO ) /C

In simple words, this s'tates that the probability of a successful
system response given a system challenge is the sum of the products of the

probabilities of a given input stimulus, Ii, and the probability of successful
operation of the logic components that generate the output 0

When there are multiple outputs for a given input the equations become

slightly more complex. For simplicity assume output 2, 0 , occurs when

either input 1, I1, or input 2, I2, occurs. Then for this specific case

P (S) /C ~ P {S02) /C ~ {P{I ) /C ~ P (S02) /I1)
+ (P (I2) /C ~ P (S02) I2)

The complementary situation, multiple inputs for a given output must

also be satisfied. Assume that outputs 01 and 02 should both result from

input I1. Then

P(S)/C ~ P(S01)/C ~ P(S02)/C



implies that the system success depends on obtaining both required outputs.
Expanding this for the specific case, we obtain

PS C~ PI1 C PSOl I1

(P(I1)/C '(S02)/I1)
P(I /C) P(SO )/I '(SO )/I )

Based on the above logic, the equation for the generalized model is

P(S)/C ~ P(I1)/C (P(S01)/I1 x P(S02)/I1 x ... P(SO )/I1)
+ P (I2) /C (P (SO ) /I2

+ P(I )/C (P(SO )/I x P(S02)/I x " P(SO )/I )

In the limiting case, P(SO )/Ii ~ 1 when there is no required output
1

at 0 for an input Ii. This may seem irrational at first, but the reason

will become apparent when one considers that where there is no required
coupling between input Ii and output Oi, then there can ba no failure, i.e.,

P(FO )/I ~ 0 ~ probability of failure at output 0 given
input Ii

P(SO )/I ~ 1 — P(FO )/I ~ 1 - 0 ~ 1i i
Therefore,

P (SO ) /I ~ 1 if there is not a required response at output 0

from an input Ii



3. INPUT SIGNAL ENUMERATION

The generalized model established a relationship between input or
challenges to the system and,the resulting output or responses by the system.

We now need, to enumerate those inputs. Drawing ELE 342-0100 established
the block diagram between inputs and outputs.

The simple one-to-one relationship becomes more complex for the Diesel
Generator Start Signal (DGSS), Loss of Power (LOP) and Load Sequencer

modules. For the latter units we will consider an input to be a stimulus
or combination of stimuli that would normally cause an output from the

respective module. The breakdown of model inputs and their relationship
to the physical system becomes:

I1 FBEVIAS

I2 CREFAS

I3 CPIAS

I4 CREVIAS (SMCROA)

I> CREVIAS (HCG CROA)

1'6 DGSS (Subsystem)

LOP

SIAS

AFAS-1

AFAS-2

I7 LOP (Subsystem)

Undervoltage 1

Undervoltage 2

Undervoltage 3

Undervoltage 4



I ESF Load Sequencer

FBEVAS

CREFAS

CREVIAS

LOP

DG RUN

DG BKR

SIAS

AFAS-1

AFAS-2

3-2



4. INPUT SIGNAL PROBABILITIES

With the mathematical model defined, it is necessary to determine the
probability values to be used in the computations. First, the input pro-
babilities P(Ii)/C will be determined.

A system challenge is defined as the stimulus of one of the system
inputs, I

Let P(IS)/C be defined as the probability of an input stimulus given a

system challenge which is obviously equal to unity

n
P(IS)/C ~, Q P(I ')/C ~ 1.0i~1

1

where P(I )/C is, as previously established, the probability that
'nput Ii is stimulated as a result of challenge, C.

Because of a lack oZ knowledge regarding the probability distribution
among the various inputs, it will be assumed that they are equally probable,
i.e.,

Therefox'e

P (I1) /C ~ P (I2) /C ~ P (Ii)/C

n
P(I )/C ~ n ~ P(I )/C ~ 1i

~ or

4-1



When a more rational evaluation of the distribution becomes known, it
may be substituted for the equally probable distribution and the system

reliability computions recalculated.



5. OUTPUT. SIGNAL ENUMERATION

The system output signals applicable to the;system reliability analysis
are:,

0) FBEVAS

02 CREFAS

03 CPIAS

0~ CREVIAS

05 DGSS

06 LOP/LS

0 Load Sequence

w J ~
~ I' ~ ~ ~

5-1 (5-2 blank)
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6. INPUT-TOWUTPUT, RELATXONSHXPS

The Specification (Ref; 1, page 4-24';" Para..4.62.3) states:..that the
"Scope of analysis. shall be limited „to elements of the":BOP ESFAS,''shown in
attachment 4-1." General Atomic Company "(GA) prefers-to use GA":drawing

ELE 342-0100 in place of attachment 4-1 because the drawing is more

explicit in the actual implementation of the system.

'I

The input-output relationships are estimated from drawing ELE 342-0100
as shown in Table 1. The next ob]ective is to establish the probabilities
associated with these input-output relationships.

6-1



TABLE 1

INPUT-TO-OUTPUT RELATIONSHIPS FOR EACH LOGIC HODULE

Outputs

I~ 1

FRLVAS CRKFAS CPIAS
A R A 5 h I

CRVIAS

Al A2 Rl b2

16

Inpuc Sources

DGSS IOP/lmad Shed FRSVAS

SIAS AFAS-I AFAS-2 I 2 3 4 Ottcput
A I III A2 52 *3 II ~ h S A R A b A R A 5

J

CRRFAS

Output
A 5

CRY IAS
Oucpuc IOP

h R A R

DG

Run RRR

AR AR

DOSS Outputs
S IAS AFAS-I AFAS-2
A II A R A R

0 FakVAS Actuated AI Itcvlces

0 CRRFAS Actuated A
Devices

I I

I I

I 0

0 I

0 0 0 0

0 0 0 0

I 0

0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 CI'IAS Actuated A
Devices

0 CRVIAS Actpated h
Devices

0 DOSS

06 land Shed h
Actuate]
Devices

0 Ibad Scquencer h
Actuated 5ltuvtcue

0 0 0 0

0 0 0 0 I I

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0

0 0 0 0

I I I I
I I I I

0 0 0 0

0 0 0 0

I 0 I 0 I 0

0 I 0 I 0 I

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

I 0 I 0 I 0 I 0

0 I 0 I 0 I 0 I

I 0 I 0

0 'I

I 0 10
0 I 01

10 'IO

Oi 01
I 0 I 0 I 0

0 I 0 I 0 I

For coeplesentary nodule R Inputs ars true and A Inputs aru false0)



7. INPUT-TOWUTPUT PROBABILITY RELATIONSHIPS

As an aid to developing the input-'to-output probability relationships
we should start with a block diagram of the system components that are
involved. Figure 2 is a suitable block diagram;

A decision tree that "is a model that expresses system reliability in
terms of component reliability" (Ref. 2) can be used as an aid to computing
the probability of success in the input-tooutput logical response of the
ESFAS. To arrive at the decision tree, let us redraw the block diagram
of Fig. 2 as a cascade of elements for which we can compute or assign
reliability values. Figure 3 shows this arrangement.

The logical relationship of the elements is probably obvious, but let
us review it briefly. %he system can operate on the input signal if either
power source and power converter are functional, i.e., we have power redundancy
in the system.

p ~

The balance of the elements in this inputoutput relationship are in
series and the output depends on all elements being operational. (There
is further redundancy in*the system but this is accounted for in the
mathematical model by redundant paths from input to output.)

The isolator is shown as if it always appeared in the system. Only
half the input-output paths have the isolator but assuming it is always
present is a conservative assumption that simplifies calculation by making
the successful input-to-output probabilities equal for A-input to output
as for A-input to B-outputs.

7-1
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The initiation-channel and the actuation-channel are the elements
contained in the logic modules. The relay is directly associated with the
modules but is shown separately for clarity.

Based on the model of'Fig. 3, we~.can generate a; decision tree'following
the ideas of Lambert (Ref. 2). To simplify our decision tree let us re-
arrange the series elements so that the portion with parallel or redundant
elements is at the right 'side of the diagram as shown in'ig. 4.

7.1. DECISION TREE

A,decision 'tree for the model of Fig. 4 is shown in Fig. 5. Each branch
is labelled by the probability of success P(S) and probability of failure
P(f) ~ P(S) ~ 1 - P(S). The subsystem reliability or probability of success
can be computed for this tree. The equation for the probability of success
of this tree is:

P(S) ~ P(A) '(B) P(C) '(D) '(E)
+ P(A) '(B) '(C) '(D) ~ P(E) ~ P(F) P(G)

+ P(A) '(B) '(C) P(5) P(F) '(G)

Before we can proceed it is necessary to consider how to combine the
probabilities for the redundant one-out-of-two logic.

7.2. EFFECT OF ONE-OUTWF-TMO REDUNDANCY ON SYSTEM RELIABILITY

The 1-out-of-2 logical combination of actuation signals within the
logic is effectively a parallel redundancy. From an overall system view-
point there is one source of input, i.e., the physical input parameter

being sensed or measured and (generally) one ultimate output action, e.g.,
closing the dampers or starting a motor. Figure 6 depicts the situation
in block diagram format.
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Figure 7 shows the decision tree for this arrangement. The probability
equation for this decision tree is

P. (Channel. Success) Pj1(S) P (S)13

+ (1 - P11(S)) ~ P (S) ~ P (S)

+ P11(S) '1 - P13(S)) ~ P16(S)

+" (1 - P11(S)) ~ P12(S) (1» P1~(S))

~ P1>(S)

This can be factored to

where

as

P(CS) ~ P11(S) JP13(S) + (1 - P13(S) P16(S)f

+ (1 - P11(S) '12(S) JP1<(S) + (1 - P <(S)) P (S) j
P (CS) P (OS~) /Ii
P(OS )/I was previously defined.

7 ~ 3. INCLUDING POWER SUPPLY RELIABILITY

It is now necessa~ to include the probability impact of the power
supplies and power conversion equipment to complete our model for an
individual input«to-output channel model. Figure 8 shows the logic tree
of Fig. 7 with the power system shown as block elements. Figure 9 is a

cascade diagram for the power supply systems shown as blocks in Fig. 8.
Figure 10 shows the logic tree for the power supply subsystem.

The probability of a successful output from the power supply subsystem
can be expressed as follows:

P(PS) PS1(S) P (S) + P (S) P (S) - P (S) ~ P (S)

+ PS1(E) ~ PS2(S) 'S~(S)

7-8
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4

P(PS) PS1($ ) ~ PS2(S) + PS1(S) ~ P 2(S) ~ P ($ )S2 S4

S1(S) PS3(S) . P (S) + P 1(S) P (S) P 2(S) P (S)

Now consider Fig. 11 which shows-the logic tree of "Fig; 7 with the. power
supply subsystem included. In generating the logic tree, it is necessary to
take into account the dependence of the system, on the power supplies.

We can now write the probability equations 'for the logic tree of Fig. 11

in terms of the individual decision probabilities shown. As previously
defined

let P(SO )/I ~ probability of a success output of channel 1 given .an input
to channel 1.

From the decision tree of Fig. 11 we find that

+ P11(s)

+ P11(S)

+ P11(S)

+ P11(S)

PsA(s)

~ PSA(S)

P13(S)

~ P13(S) P16(S) 'SB(S)

P12(S) PSB(S)

P12 (S) ~

PSB
(S) ~ P14(S) ~

P15 (S) ~

PSA(S)

~ P12(S) PSB 14

7.4. MULTIPLE OUTPUTS

With the power supply dependence incorporated into the model let us
consider the complication of two or more outputs resulting from a single
stimulus as shown in Fig. 12. The following analysis of Fig. 12 is predicated'n the concept that all output functions resulting from a specified input
.function must result to have a successful operation. Mathematically this
means

P(S)/C IP(SO>)/II P(SOI)/IS) '(II)/C

7-13
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P(S01
1

was defined in the Previous ParagraPh. P(S02)/I1'he probability
of output 2 given input.I1, is somewhat simpler and is based on the argument.
that the power supply dependence has been accounted for in P(SO~)/I
A simplified but conservative approximation to P(S02)/I is

1

P (S02) /I1 ~
P13 (S) + P (S) P

6
(S)

In general terms this implies that the probability of success for two

outputs is the probability of success for a single output multiplied by
the probability that Actuation Logic A or B and Actuator Relays A or B

function in the output 2 train.

With the defining equations for P(SO )/I and P(SO )/I we have the
basis for defining the probability equations for the FBEVAS, CREFAS, CPIAS

and the CRVIAS channels. In general terms these are:

P(SOi)/I ~ P(S01 I1 for i ~ g

P(SO)i/I P(S02)/I1 for i $ )

7.5o DIESEL GENERATOR START SIGNAL (DGSS) SUBSYSTEM

The DGSS module has, three direct external input signals and a fourth
signal which is an output of the LOP module.

Basically the DGSS module is a logical OR gate that produces an output
if any input is present. Figure 13 is a block diagram for the decision
tree representation for the DGSS subsystem. The decision tree is elementary
as shown in Fig. 14 where P (S) and P (S) are the probability of success

for the DGSS modules and P (S) and PS (S) are as previously defined.

7-1 7
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The subsystem probability of success can be written as

DSS DA

DA

+ P (S)

(S)substituting P (S)

'SA"'A

SB

~ P (S) ~
PSB (S)

and (s)

we ob tain P
S

(S) /I
PSB

(S)

DA SA

+ PDA(S) '1 — -SA(S)) PSA(S)

+ (1 - P (S)) ~ P (S) ~ P (S)

7.6. LOSS-OF-POWER (LOP) LOAD SHED SUBSYSTEM

The Loss-of-Power Load Shed (LOP) subsystem is somewhat different from

the subsystems discussed thus far and will require a separate though less
detailed analysis.

.Figure 15 shows a simplified block diagram similar to Fig. 6, but
for the LOP subsystem. The significant difference is the four redundant

initiation blocks and the lack of cross connection in the initiation
section (see Fig. 6).

Before generating a decision tree for the LOP subsystem we will
determine the probability of success for the two-out-of-four (2/4) initiation
section. Figure 16 is the 2/4 decision tree. The multiple success paths
are analogous to the logical success paths in the two-out-of-four logic.
If A, B, C and D represent the input paths, then an output can be generated
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by AB + AC + AD + BC + BD + CD. The probability of success is the same

for any path and is defined as P (S). Therefore the probability of success

fear...<he 2/4 initiation network is:

'P (S) "P (S) ~

Z A

+. PA(S)

+ PA(S)

+ PA(S)

+ PA(S)

+ PA(S)

P (S)

~ P (S) ~

B

'B(S) ~

~ PB(S)

~ P (S) ~

PB(S)

P (S)

PC (S) ~ P (D)

PC(S)

PC (S) ~ PD(S)

PC (S) 'D(S)
Based on PA(S) PB (S) ~ ~ ~ PD (S)

pz(s) (pA(s) )

+ (1 - PA(S)) PA(S)

+ '(1 - P (S)) PA(S)

+ (1 - PA(S)) PA(S)
C

- ~ ~ J

, ~ . + (1 - PA(S)) PA(S)

+ '(1 - PA(S)) PA(S)

~ P (S) + 2(1 A(S)) PA(S) + 3(1 - PA(S)) PA(S)
A

P (S) ~ P (S) (1 + 2 (1 PA(S)) + 3(1 - P (S)) )
Z A

We can now write the probability expression for the LOP subsystem from

the decision tree of Pig. 17.

P (S) P (S) ' „(S) ~ P (S) ~ P (S)
LOP z

+ [1 - (PS(S) ~ PSS(S) P~(S) . PSS(S)))

Z 24 AD SA
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'

Let PL(S)PZ(S)P24(S)P($ )P($ )

~ ~

where

P P(S) ~ P (S) + (1 -P (S)) P (S)

P (S) ~-Probability of successful operation of the 2/4
redundant initiation section

V ))t 4 ~

P24(S) Probability of successful operation of the 2/4
combining network

P ~ Probability of successful operation of the actuation
and time delay circuits

PS (S) ~ P (S) ~ Probability of successful operation of the power

supply subsystem.

7.7. LOAD SEQUENCER AND AUTO TEST

The load sequencer has 10 possible input signals, 8 of which are
generated within the ESFAS and two, DG RUN and DG BKR, are generated
externally from LOP module output signals. See'rawing ELE 342-0100 for
details.

~ ~

To determine the probability of subsystem success it is necessary to
determine how much of the supporting subsystems must be functional;
Examination of the ESF Load Sequencer State Diagram of Ref. 1 (see Fig. 18)

reveals that three input signal sections must function to go from the
- normal state, Mode 0, to one of the active states, Mode 1, Mode 2, Mode 3,

or Mode 4. SIAS and LOP signals appear in all 4. The third signal varies
with mode. For analysis we will use"DG BKR because it is involved in the

C.,'*"'' :-'reatest number of modes.

~ <

The decision tree block diagram is shown in Fig. 19.

V
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Figure 20 shows the load sequencer decision tree from which the

probability of success for the sequencer can be written by inspection.

To simplify writing the probability of success for the tree, let

Then

P G(S) Probability of successful operation of the load
sequencer

PLS(S) PLS (S) + (1 -
PLS (S) ) PLG (S)

A A A

y ~
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8. EQUATIONS FOR COMPOSITE SYSTEM RELIABILITY

In the preceding sections the system model was established and a

generalized set of probability equations were derived. Following the
generalization, equations were presented for the individual subsystems.
This section ties the generalized approach to the individual subsystem

equations and permits computation of the system reliability for any mission
time.

Table 2 summarizes the subsystem component failure rate values that
will be substituted in the model equations to compute the system reliability.

P(S)/C ~ P(I))/C ' P(SO))/I) P(S02)/I) '(S03)/I
~ P (SO~) I) ~ P (SO~) /I ' (S06) /I) ' (S07/I j

'I

,„+ P(I )/C IP(SO )/I ~ P(SO )/I ~ P(SO )/I
P(SOS/IX P(SOS)/ZI P(SOS)/ZZ P(S07)/ZX}

+ P(ZS)/C 'P(SO )/ZS '(SOX)/XS '(SOS)/ZS

P (SO ) /I3 P(S05) /I3 P(S06) /I3 P(S07) /I3j
+ P(I~)/C ~ )P(SO))/I~ '(S02)/I~ P(S03)/I~

: P(SOS)/ZS '(SOS)/IS '(SOS)/ZS P(S07)/IS)

+ P(ZS)/0 (P(SO))/IS P(SOX)/IS '(SOS)/IS

.'(SO<)/I> '(SO>)/I5 '(S06)/I5 ~ P(S07)/I5j

+ P(I6)/C 'P(SO))/I6 '(S02)/I6 P(S03)/I6
~' P (SO<) /I6 ~ P (SO~) /I6 ~ P (S06) /I6 ~ -P (S07) /I6 j

Z I

+ P (I7) /C ~ f P (SO)) /Z7 ~ P (SOX) /I7 P (SOS) /I7

P(SOS)/I7 P(SOS)/17 . P(SOS)/Z7 ' (S07)/Z7j

8-1
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TABLE 2

SUBSYSTEM COMPONENT FAILURE RATE VALUES

Subsystem
Component

Initiating Channel for
FBEVAS, CREFAS, CPIAS

Actuating Channel and
Relays for FBEVAS,
CREFAS, CPIAS

Ac Power Source

Dc Power Source

Ac to dc power
supply

Dc to dc power
supply

Initiating Channel
for CRVIAS

Failure
Rate

x10 6

12. 5

7.17

40

25

25

15.8

Reliability
for 720 hr

0.9910

0. 9948

0. 9716

0.9971

0.9822

0.9822.

0.9887

Prob
Symbol

11'2

13'4'5'6

S1

S2

S3

S4

p, p
11A 12A

Source of Failure
Rate Data

Calculated by MIL-HBK 217A

Calculated by MIL-. HBK 217A

Provided in Ref. 1

MTBF 2.85 yr or 25,966 hr

Estimated

Power supply mfg data; see Appendix B

Power supply mfg data; see Appendix B

Calculated by MIL-HBK 217A

Actuating Channel
for CRVIAS

LOP/Lg Module
a.,'rip Section

b. 2/4 and output
actuation

7.87

5.77

11. 78

0.9944

0.9958

0.9915

13A'4A
15A 16A

PA(S)

p 4(s) ~

(s)

Calculated by MIL-HBK 217A

Calculated by MIL-HBK 217A

Calculated by MIL-HBK 217A
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TABLE 2 (continued)

Subsystem
Component

DGSS Module

ESF Load Sequencer

Failure
Rate

x10-6

11.6

20.7

Reliability
for 720 hr

0.9917

0.9852

Prob
'ymbol

AD

A P (S) '

Source of Failure,
Rate Data

Calculated by MIL-HBK-217A

Calculated by MIL-HBK 217A



+ P(I )/C 'P(SO )/I '(SO )/I '(S03)/I
P (S04) / I8 P So I8 P S

6 I8 P (S07) /IS

The variables for the preceding equations are summarized below.

As previously defined P(I1)/C'~-P(I )/C ... P(I8)/C ~ 1/n ~ 1/8
~. 0.1. I

Now cons'ider the outputs dependent on input I1, FBEVAS

P(SO,)/I,

P(SO )/I,
P (S03) /I1

~ P (S) ~ P (S) ~ P]3( )

+ P11(S) ~ P A(S) '15(S) ~ P16(S)

+ P (S) ~ P A(E) ~ P (S) ' (S)

+ P11(S) ~ P12(S) 'S>(S) ~ P14(S)

+ P11+s) ~ P 2(S) ~ Ps~(S) ~ P14(S)

P13(S) + (1 -
P13 ) P16(s)

~ P(S04)/I1 ~ P(S05)/I1 ~ P(S06)/I1

Ps>(S)

~ P,4(S)

' 5(S) Ps (S)

P (S07) /I1 ~ 1

P11 See Table 2

P13
~ See Table 2

P15 See Table 2

P16 See Table 2

Now consider outputs dependent on input I2, CREFAS

P (SO1) /I2 ~ 1

because output 01 is independent. of input I2

8-4



P(S02)/I2 ~ P(S01)/I1

because the same relationship holds true

P(S03)/I2 ~ P(S02)/I1.

because this subsystem is, the-same as the')preceding .FBEVAS subsystem

P(SO~)/I2 ~ P(S05)/I2 ~ P(SO~)/I2 ~ P(S07)/I2
~"»1'ecause

these outputs are independent of the I2, CREFAS, input.

The power supply subsystem was defined by the following equation:

PSA PSB S1 S3

+ PS1(S) ~
P$ 3(S) ~ PS2(S) ~ PS~(S)

+ PS1(S) ~ PS2(S) ~ PS~(S)

where PS1(S), PS2(S), PS3(S) and PS<(S) are defined in Table 2.

\

Now consider outputs dependent on input, I3, CPIAS.

P(SO )/I w P(SO )/I w 1

because outputs are independent of input I3.

because the same 1-out-of-2 configuration as the FBEVAS subsystem.

P(SO )/I ~ P(SO )/I P(SO )/I P(SO )/I 1

because outputs are independent of input.



Now consider outputs dependent on input Z4, CRVIAS (SNCROA}

P.(SO ) /I4 ~ P (S02) /I4 ~ P (SO ) /Z4 ~ 1

because these„outputs'are, independent'of"input Z4".

P (S04) /'Z4

is almost equal to P(SO )/I .

Examination of Table 2 reveals that the failure rates for the CRVIAS

channel components are somewhat greater than for the FBEVAS channel

components. Therefore,

P (SO ) /I P (S) ~ P (S) ~ P (S)

11A SA 15A

11A SA 12A

11A 12A S

+P, ~S ~ P
2

(S) ~ P (S)

SA( )

~ P16A(S) ~

PSB
(S)

SB 14A )

14A 15A

P S05 I4 P S06 Z4 P S07 I 1

because these outputs are independent of input I4, CRVIAS (SHCROA).

How consider outputs dependent on input I5, CREVIAS, (HGC CROA).

P (S04) /I5 P (S04) /I4

because of the same 1-out-of-2 relationship.

8-6



P(SOi)/I5 ~ P(S02)/I5 ~ P(S03)/I5 ~ P(S05)/I

P (S06) /I5 P (SO ) /I '

7 5

because these outputs are independent of input I5, CRVIAS (HGC CROA).

Now consider outputs dependent on input I6 DGSS. 05, the DGSS output,
is the only output dependent on I , the DGSS input. From asprevious
section we have

ls

5 6 DSS

PDA(S) PSA(S)

+ P (S) (t - P (S)) P (S)

+ (1- P (S)) P (S) P (S)

and

P (SO> ) /I6 P (S02) /I6 P (S03) /I6 P (SO<) /I6

( o )/ ( o )/

because of the independence of these outputs.

P (S) is defined by Table 2.
'

P A(S) is the power system reliability as previously defined.

Now consider outputs dependent on input I , the LOP subsystem. Output
0 is the only dependent output. The previously established relationship is

where

P(S06)/I7 PL(S) + (1 - PL(S)) PL(S)

PL(S) PI(S) ~ P2~(S) ~ PAD(S) ~ SA(S)

and Pi(S) P (S) I 1 + 2(1 - PS(S)) + 3(t - PS(S))

8-7



and P (SO ) / I7 P (S02) / I7 P (S03) /I7 P (S04) / j7
~ P (S05) /I7 ~ P (S07) /I7 ~ 1

because-'of independence.

PA(S) is defined in Table 2.

P2<(S) ~ = P~(S') is defined in Table,2.

PSA(S) is the power system reliability as previously defined.

The output dependent on I8, the load sequencer inputs, is similar to

those already done. As previously explained, the output is a function of
the input state defined by several input signals defined by the input
challenge I . The equation for the probability of success for the Load

Sequencer was derived earlier as:

P(SO )/I ~ P (S) + (1 - P (S)) P (S)
A LSA LSA

where PLS (S) PSZ(S) PLOP (S) PPKR(S) P (S) PS (S)

PSI(S) ~ 1 (direct external signal from field contacts)

P (S) ~ P(SO )/I (probability of successful operation of
LOP subsystem)

P>~(S) ~ 1 (direct external signal from field contacts)

P~(S) ~ Value stated in Table 2

PSA(S) Power system reliability as previously defined.
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9. COMPUTATION OF RELIABILITY

A computer program was .employed to compute the system reliability
for various mission times. Appendix C contains the results of the computer
calculations. The module, subsystem, and system reliability results are
presented for several operation or mission times ranging from 0 to 960 hrs.
The mission time corresponding to 30 days is 720 hours.

The computer program used to perform the calculations was written
'n

the BASIC language. A complete listing of the program is contained
in Appendix D. The program computations parallel the equations stated
in Section 8.

9.-1 (9-2 blank)
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NOTE
I

Failure rates chosen from Table IV-IX are
either minimum or average values dependent
on stress levels calculated for each part:
Stress s0.25 chose min; fig.
Stress >0.25 chose avg. fig.

~:- -.- ~ FBEVAS; CREFAS, CPIAS-'MODULE FAILURE RATE - INITIATINGQQQlNEL

Component

Failure
Rate Total Failure Rate

Quantity (xl0 hr) (Failures/10 hr)

Semiconductors

Diodes

Varistors
Resistors

A. MIL-R-10509 fixed film
(including R packs)

1.

2.

B. MIL-R-26 fixed power
wire-wound

Capacitors
A. MIL-C-26655 solid

tantalum

B. MIL-C-11015 general
purpose ceramic

Connectors

Relays

Switches

Integrated Circuits
Low Population Parts (Table

".='II-XXV,pp 7.12-3; 217A)
l
Incandescent lamps

l/initiating channeltotal

15

7

24

4

10

5

3

7

20

0.1

0.2

0.07

1.5

0.07
S

0.058

0.02

0.01

0.01

0.02

0.4

1.0

1.5
1.4

1.68

6.0

0.28

0.232
'

0.2
0.05

0.03

0.14

8.0

5.0

24.5

~ 12.5 neglecting lamps
and associated components
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FBEVAS, CREFAS, CPIAS MODULE FAILURE~RATE ACTUATING CEiAZ~VVL

Component

Semiconductors

guattity

Failure
Rate Total Failur~ Rate

(x10" hr) (Failures/10 hr)

Diodes

Varistors
Resistors

A. MIL-R-10509 fixed film
(including R-packs)

2.

B. MIL-R-26 fixed power
wire-wound

Capacitors
A. MIL-C-26655 solid

tantalum
B. MIL-C-11015 general

purpose ceramic
Connectors

Relays

Switches

Integrated Circuits
Low Population Parts (Table
VII-XXVI,pp. 7.12-3; 217A)

total

13

0.1

0.2

0.07
1.5

0.07

0.058

0.02

0.01

0.01

0.02
0.4

1.0

0.8
0.6

0.63

0.28

0.116

0.08

0.03

0.05

0.02

5.2

3.0
15.306

~ 7.17 neglecting lamps and associated
circuits

Revised January 1979 A-2
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CRVIAS MODULE FAILURE RATE - INITIATING CHANNlHS (2 EA)

~Com'nent

Semiconductors

Failure
Ra)e Total Failur~ Rate

. ~Quantit (x10 hr) (Failures/10 hr)

Diodes

Varistors
Resistors

A. MIL-R-10509 fixed film
(including R-packs)

.,1. s=

2.:..
B. MIL-R-26 fixed power

wire-wound

26

8

32

8

8

0.1

0.2

0.07

1.5

0.07

2.6
1.6

2.24

12.0

0.56
Capacitors l

A. MIL-C-26655 solid
tantalum 0.058 0.29

B. MIL-C-11015 general
purpose ceramic

Connectors

Relays

Switches

Integrated Circuits
Low Population Parts (Table
VII-XXVI,pp. 7.12-3; 217A)

14

6

4

10

25

0.02

0.01

0.01

0.02

0.4

1.0

0.28

0.06

0.04
0.2

10

8

total
~ 15.83 neglecting lamps and associated

components and annunciator relay

37.87

A-3



CRVIAS, MODULE FAILURE RATE.-=ACTUATING CHANNEL

Component

Failure
Ra)e;

Quantity (x10 'r) Total Failur~ Rate
(Failures/10 hr)

Semiconductors

Diodes

Varistors
Resistors

A. MIL-R-10509 fixed film
(including'-packs)

2.

B. MIL-R-26 fixed po~er
wire-wound

Capacitors
A. MIL-C-26655 solid

tantalum
B. MIL-C-11015 general

purpose ceramic

Connectors

Relays

Switches

Integrated Circuits
Low Population Parts (Table
VII-XXVI,pp. 7.12-3; 217A)

11

4

12

3

4

13

0.1

0.2

0.07

1.5

0.07

0.058

0.02

0. 01

0.01

0.02

0.4

1.0

0.8

0.84

6.0

0.28

0.232

0.06

0.04

0.04

0.02
5.2

total
~ 7.812 neglected lamps and associated

components and annunciator relays

18.612

Revised January 1979



DGSS MODULE FAILURE RATE

~Com anent

Semiconductors

Failure
Raga

Quantity (x10"o hr)
Total Failure Rate
(Failures/10 hr)

Diodes

Varistors
Resistors

A. MIL-R-10509 fixed film
(including R-packs)

i. (RN60, C,D)

2. (Corning C5)

B. MIL-R-26 fixed power
wire-wound

Capacitors
A. MIL-C-26655 solid

tantalum

B. MIL-C»11015 general
purpose ceramic

Connectors

Relays

Switches

Integrated Circuits
Lamps Incandescent g,ow
population parts Table VII-
XXVI, pp. 7.12-3, 217A)

29

3

24

6

12

6

3

9

21

10

0.1

0.2

0.07

1.5

0.07

0.058

0.02

0. 01

0.01

0.02

0.4

1.0

2.9

0.6

1.68
9.0

0.21

0.29

0.24
0.06

0.03

0.18

8.4

10.0

~ total
~ 11.57 neglecting lamps,

annunciators,'elays

and associated components

3'3.57
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RIP

OUT

TRIP

~TRIP R

LOP/LS MODULE
FAILURE .RATE FOR EACH TRIP SECTION

Comaonent Quantity

Failure
Ra)e Total Failure Rate

(x10 hr) (Failures/10 hr)

Semiconductors

Diodes

Varistors
Resistors

A. MIL-R-10509 fixed film
B. MIL-R-26 fixed pdwer

. wire-wound
U

Capacitors
A. MIL-C-26655 so'lid

tantalum
B. MIL-C-11015 general

purpose ceramic

Connectors

Relays

Switches

~ 3

0

0.1

0.2

0.07

0.07

0.058
I

0.02

0.01

0.02

0.2
0.6

0.49

0.21

0.116

0.08

0.03

0.04
Integrated Circuits

'otal/tripsection
~ 5.766

10

x4~
0.4 4.0

23.064

a e'

o> ~

Revised January 1979
n
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gRIP t

OUT
ACT

)TRIP g

LOP/LS MODULE
FAILURE RATE FOR 2/4 LOGIC AND OUTPUT ACTUATION

(Discounting lamps, annunciator outputs and associated components)

Component

Semiconductors

Diodes

Varistors
Resistors

Failure
Rate Total Failurg Rate

Quantity (x10" hr) (Failures/10 hr)

0

0

A. MIL-R-10509 fixed film
B. MIL-R-26 fixed power

wire-wound

Capacitors
A LLL C 26655 solid

tantalum
B. MIL-C-11015 general

purpose ceramic

Connectors

Relays

Switches

Integrated Circuits
l/2x4 and Out Act ~total

35

8

4

1

22

0.07

0.07

0.058

0.02

0.01

0.01

0.02
0.4

2.45

0. 14

0.116

0.16
0.04
0.05
0.02
8.8

11. 776

Revised January 1979 A-8



a

ea

ESF LOAD SEQUENCER/AUTO TEST MODULE FAILURE RATE

Component

Failure
Rate Total Failure Rate

Quaurlry (x10 hr) (yailuree/100 hr)

Semiconductors

Diodes

Varistors
Resistors

A. MIL-R-10509 fixed film

2.

B. MIL-R-26 fixed power
wire-wound

Capacitors

A. MILW-26655 solid
tantalum

19

3

74

39

0. 01

0.02

0.07

1.5

0.07

0.058

0.19
0.06

5.18

50.5

0.42

0.406
B. MIL-C-11015 general

purpose ceramic 0.0215

13

21

24

37

Connectors

Relays

Switches

0.01

0.01

0.02

1.0

Integrated Circuits 0.4
Lamps, Incandescent (Low
Population Parts Table VII-
XXVI, pp. 7.12-3; 217A) 39

rmtotal
~ 20.7 neglecting lamps, annunciators, and

associated components

0.3
0.13

0.21

0.48
14.8

39

119.7

A-9 (A-10 blank)
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July 19, 1978

Mr. Robert C. lfeddle (SP251)
General Atomics Company
P. 0. Box 81608
San Diego, California 92138

Subject: MTBF Calculations

Dear Mr. Meddle:

Pursuant to our conversations enclosed are-MTBF calculations
per MIL-HOBK-217A for the Model PMZ497 power supply. The
PM2722 is very similar in construction except that it has
fewer components.

Very truly yours,

Arnold Hagiwara
Director of Administi tive perations

AH:mtt

Enclosure

cc: M. MacKrell

~ I

B-1

1745 Berkeley Street ~ Santa Monica, California 90404 ~ Telephone (213) 829-6751 ~ TWX 910-343-6249



September 25, 1974

MTBF Calculation for 6VDC, 100 Amp. Power Supply Model PM&489

QTY .

43

COMP ~

TYPE

RC20

RATING STRESS Xea

. 021

stot.
.903

~ 8

L 3

2

RN60C

Res. Var. .. 25W

RC20

RC30

RC20

RC30

.52

.55

.60

. 003

l. 000

. 021

. 021

.021

.021

. 024

3.000

.063

.042

.042

.021

Res. WW

Res. HW

Res. WW

RC20

10W

20W

~ 25

.80

.38

.100

. 590

.067

. 021

'. 200

. 590

. 067

. 021

Res. CC 2W

Cap. Alum. 7.5 V

Cap. Alum. 50 V

Cap. Alum. 400 V

Cap. Mica 500 V

Cap. Mylar 200 V

Cap. Mylar 100 V

Cap. Mylar 600 V

Cap. Mylar 200 V

Cap. Mylar 1600 V

Cap; Mylar 400
U'ap.

Tant. 10 V

Cap. Tant. 10 V

Cap. Tant. 50 V

Cap. Tant. 25 V

* series impedance greater than

.54

.80

.70

.80

.54

.90

20

F 50

' 70

.50
8-2

2 ohms

. 021

. 039

.032

.039

.0003

.002

.002

.003

. 020

.002

.002

.102

.018

. 039*

102

. 042

.039

.032

.039

.0012

.004

,016

.006

. 040

.002

,002 „

.102

.018

~ 039

~ 102



MTBF Calculation

COMP ~

TYPE RATING

8 NPN Sil.
1 . SCR

lW

1W

2

for 6VDC, 100 Amp.,

Tjn or
TEMP ~ Aea

. 200

.200

stot.
1.600

.200

Power'58upply Model~PM2489

'PN

Sil '<" 1W .33 .432 .432

('>

1

1

15

'2

24

NPN Sil. ~ <'1W

Triac

SCR

SCR

< '-'1W

1W

1W

Diode Sil.
I.C.

> 1W

Diode Sil. < 1W

Diode Zener < 1W

Diode Zener < 1W

~ 20

.17

. 150

.200

. 200

.390

.150

.300

.495

F 100

.400

l. 050

~ 200

.200

.390

2.250

. 600

.990

2.400

1.200

Transf.

Transf.

Transf.

Transf.

50O C ~ 350

60 C
" .'350

70o C ~ 350

90o C .350

.700

.700

~ 700

.350

Transf.

Fan

Therm. Sw.

'50 C

500 C

.200 .200

~ 350' ' 350

1.850 1.850

..2 ~ I

Fuse

PNP Sil. 1W

.100

.300

~ 100

~ 600

XTOTAL

MTBF

22.5192

44,406

br'IONEER

MAGNETICS~ INC
1745 Berkeley
Santa Monica, California 90404

B-3



September 25, 1974
'

MTBF Calculation for 17VDC, 45 Amp. Power Supply Model PM2490

QTY.
COMP .
TYPE RATING . STRESS Xea stot.

43 RC20

RN 60C

~ 021

.003

.903

.024

Res. Var. .25W

RC20

RC30

RC20

.52

.55

.60

1.000 3.000

~ 021 .084

.021 .042

.021 .021„

RC30

Res. WW

Res. WW

Res. WW

RC20

10W

20W

5W

.25

.80

.38

.021

.100

. 590

.067

. 021

.021

.200

. 590

.067

. 021

Res. CC 2W

Cap. Alum. 25 V

.54

~ 70

.021 .042

.032 .032

1

1

Cap. Alum. 50 V

Cap. Alum 400 V

Cap. Mica 500 V

Cap. Mylar 260 V

Cap. Mylar 100 V

Cap. Mylar 600 V

Cap. Mylar 200 V

Cap. Mylar 1600 V

Cap. Mylar 400 V

Cap. Tant. 10 V

Cap. Tant. 10 V

.70

.80

.54

.90

~ 20

.50

.032

.039

.0003

~ 002

~ 002

~ 003

. 020

.002

.002

.102

.018

.032

.039

.0012

~ 004

.016

.006

. 040

.002

.002

.102

,018

Cap. Tant. 25

* series impedance greater

V .50

than 2 ohms

Cap. Tant. 50 V .70 .039*

.102

.039

~ 102

B-4
105480



MTBF Calculation for 17VDC, 45",Amp..Power Supply "Model.PM2490

8

COMP ~

TYPE

NPN Sil.
SCR

RATING

1W

1W

Tjn or
TEMP . Aea

.200

. 200

stot.
1.400

. 200

NPN Sil ~
'. ' 1W .33 .432 .432

7" NPN Si.l

PNP Sil.,
1H

1W

.150

~ 300

1.050

~ 600

Triac - < 1W —.200 .200

SCR

SCR

Diode Sil.

1W

1H

1H

~ 20

.200

.390

. 150

~ 200

~ 390

2. 250

I ~ C

Transf.

Transf.

Transf.

Transf.

Transf.

Fan

Therm. Sw.

Fuse

A

B

B

Diode Zener < 1H

Diode Zener < 1W

Diode Sil. '

1H

~ 17

50o C

60O C

70o C

90 C

95o C

50o C

.300

.495

.100

~ 400

~ 350

.350

.350

.350

.350

1.850

. 200

.100

.600

~ 990

2.200

1.200

.700

~ 700

.700

.350

~ 350

l. 850

.200

.100

"; PIONEER MAGNETICS, INC
1745 Berkeley
Santa Monica, California 90404

XTgTAL

MTBF

22. 3122

44,819 hrs.



Basis For Reliability Analysis

The reliability analyses were performed in accordance
with the following guidelines:

a ~ The stress ratio vs. failure rate data is
per MIL-HDBK-217A.

b. Ground K factors were used throughout.

Co All stress ratios and normalized junction
temperatures were calculated for a 25'
ambient.

d.

e.

Hhen the manufacturer of a semiconductor did
not state the temperature at which derating
was to begin, 25' was assumed.

For SCR and Triac devices, the failure rates
for NPN silicon. transistors were used.

For devices which operate only in a fault
mode, e.g., the OVP SCR, the normal operating
stresses and normalized junction temperatures
were used.

go A dash in the stress or normalized junction
temperature column indicates a value of less
than 0.1.

PZONEER MAGNETECS, INC ~

1745 Berkeley
Santa Monica, California 90404

B-'6

105480
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APPENDIX C

COMPUTER RELXABXLXTY COMPUTATION

PALO VERDE NUCLEAR GENERATING STATION
BALANCE OF PLANT ENGINEERED SAFETY

FEATURES ACTUATION SYSTEM

BECHTEL JOB i0407
PURCHASE ORDER i0407-i3-JM-i04

SEPTEMBER 22~ 1978

PRO JECT NO i 2i92

C'ENERAL, ATOMIC COMPANY
ELECTRONIC SYSTEMS DXVXSION

P 0 BOX 8ih08
SAN DIEGO ~ CALIFORNXA 92i38

C-1



1 4

COMPONENT RELXABXLXTY DA'lA TABLE

i'!XSSXQH TX> IE:0

SUBSYSTEM COMPONENT
FAXLURE
RATE PER
MXLLXQN HRS

rth,LXABi' Y
. FQP. 0 IRS

iHXTIATXHG CHANNEL FOR
I=BEVASr CREFASr CPXAS

AC;UATXNG CHANNEL X'ELAYS
I=OR FBEVAS~ CREVASSE CPXAS

AC POKER SOURCE

7t 17

POSER SQURC-

AC TQ DC POWER SUPPLY

Li4 i 4 D4 PQ'AER SUPPLY

XNXTXA'rXHG CHANNEL FQR CREV'S

ACT"ArXHG C!-:ANHFL FQP, CREVXAS

I GPr'LS MQDUI E
A. TRiP SECTXQH
B+ 2/4 AHD OUTPUT

7 '7
5 i 77
11-8

1" i6

!=S," LOAii SEQUENCER 20.7

RELXABXLXTY BY SUBS'(STEM

SUBSYSTEM

POLJER SUP-LY
FBEV*S
CREFAS
CPXAS
CREVXAS<SMCRQAi
CREVXAS<HGCRQA)
DGSS
'SS Ql= POMER
'AD SEQUENCER

RELXABXLXTY

YSr=M RELXABXLXT'( FQR 0 HCUR MXSSXQH TiilE:

L~r t. //8 C-2



COMPONENT REL'IABXLITY"DATA TABLE'-"

MISSION TIME:48

SUBSYSTEM COMPONENT,
FAILURE
RATE PER
iCXLLXQN HRS

RELXABXLX:Y
FOR 48 HRS

INITIATING CHANNEL FOR
FBEVAS ~ CREFAS ~ CPIAS

ACTUATING CHANNEL 8 RELAYS
FOR FBEVAS t CREVAS t. CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITIATING CHANNEL FOR CREVIAS

CTUATXNG CHANNEL FOR CREVXAS

~

~

P/LS MODULE
Ai TRIP SECTION
B. 2/4 AND OUTPUT

DGSS

ESF LOAD SEGUEHCER

f2+5'i|7

40

15i8

7i 87

5t /7
iio8
|1.6
20 i 7

i9994

i999656

i998082

i999808

i99880|

i 998801

+999242

i999622

i999723
+999434

o999443

i999007

RELXABXLXTY BY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS

, CREFAS
CPXAS
CREVXAS(SMCRQA)
CREVIAS (HGCRQA)
DGSS
LOSS OF POWER
LOAD SEQUEHCER

'TAL SYSTEM RELXABXLITY FOR 48

REl XABXLXTY

i999996
+ 5'995'95'

5'995'5'5'999999

i 5'5'5'5'95'999999

i 5'9995'9

HOUR iRXSSXQH TIilE 3 i

995'95'5'2/il/78

e
'4

~

'C-3



CQI~PONENiT R'="'ABXLXTY DATA : ABL=

SUBSYSTEH COii!PONEN'i
q I Laws

RATE,-ER
HXLLXCM HRS

RELIVED"'T"
-OR -a

rNXPXATXNG CHANNEL FOR
F&"VAS) CREr AS~ CPXAS

ACTUATING CHANNEL 8 RELAYS
!=QR FBEVAS~ CREVAS ~ CPIAS

AC POWER SOURCE

QC POWER SOURCE

A TC GC POMi=R SUPPI Y

9C (Q BC POWER SUPPLY

XNXTXATXiNG CHANNEL FOR CREVXAS

ACTUATING CHANNEL FQR CRFVXAS

LOP/LS t1QDULE
Ai TRIP SECTION
B. 2/O AND OUTPUT

3GSS

ESF LQAO SEGUENCER

7o 17

."t0

15.8

7+87

t 77
~KING

11 i6

20.7

o9988C."i

.9 9312

+996167

.999616

o997603

.997603

.999 45

i 999446
i 998868

.998887

+998015

RELXABXLXTY BY SUBSYSTEif

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
Cl=''AS
CREVXAS<SNCROA)
CREVXAS<HGCROA)
DGSS
LOSS OF POWER
LQAO SEGUENCER

RELIABILITY

~ 99998
~ 999997
~ 99'9997
~ 999998
.999997
~ 999997
~ 999999
.999999
.999996

TOTAL SYSTEi'f RELXABILXTY FQR 96 HOUR HXSSXQN TX!".E: ~ 999997

'i 2/13./78 C-4



MXSSXON TIME+144

'C: COMPONENT RELIABILITYDATA TABLE

. -SUBSYSTEM CQMPQNENT
FAILURE
RATE PER
MILLION HRS

RELXABXLITY
, FOR 144 HRS

XNXTXATING CHANNEL FOR
FBEVAS r CREFAS r CP IAS

ACTUATING CHANNEL R RELAYS
'OR.FBEV*S r CREVAS r CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITIATING CHANNEL FOR CREVIAS

ACTUATING CHANNEL FOR CREVXAS

iP/LS MODULE
A+ TRXP SECTXON
B, 2/4 AND OUTPUT

DGSS

ESF LOAD SEGUENCER

12r5

7+17

40

15oS

7o87

5 ~ 77lii8
ii+6
20+7

i998201

+ 5'5'85'68

i994257

o 5'95'424

i996406

. i996406

,e997727

i998867.

+999169
+998302

+998331

+997023

RELIABILITYBY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPIAS
CREVIAS (SMCROA )
CREVXAS(HGCROA)
DGSS
LOSS OF POWER
LOAD SEGUENCER

RELXABXLITY

+999961
i999994
i5'95'994
i 5'5'95'95
t999993
+999993
+999997
i999997

' 995'991

iTAL SYSTEM RELIABXLITYFOR 144 HOUR MISSXON TXME:,999995

12/11/78
+ ~

C-5



COHPONENT RELXABILXTY DATA TABLE

ixXSSXDN r-.itL-:192

SUBSYSTEM COiiPONENT
FAILURE
RATE PER
HILLXON HRS

RELXABXLX:Y
.FQR 192 HRS

INITIATING CHANNEL FOR
FBEVAS ~ CREFAS ~ CPIAS

ACTUATING CHANNEi 8 RELAYS
I=OR FBEVAS~ CREVASSE CPXAS

AC PQMER SOURCE

DC POMER SOURCE

AC TO DC POMER SUPPLY

DC TO DC POMER SUPPLY

INITIATING CHANNEL FOR CREVXAS

ACTUATING CHANNEL FOR CREVXAS

l OP/LS NODULE
A. TRIP SECTION
B. 2/4 AND OUTPUT

ESF LOAD SEauENCER

12i5

7,17

15.8

7,87

, 5 ~ 77
11.8

11o6

20.7

~ 997603

. 5'5'8624

.992349

.999232

.95'5211

.95'5211

i996971

i99849

.998893

.997737

.9'97775

>996033

RELIABILITY BY SUBSYSTEM

SUBSYSTEif

PQMER SUPPLY
FBEVAS
CREFAS
CPIAS
CREVXAS(SifCROA)
CREVXAS(HGCRQA)
DGSS
LOSS OF PQMER
LOAD SEGUENCER

RELXABXLXTY

)999931
o 995'5'9
~ 5'9999
.9995'92
o999988
i999988
~ 5'5'95'95
+999995
+999984

TOTAL SYSTE."i RELIABILXTY FOR 15'2 HOUR iOISSI QN TlifE i i

995'95'2/11/78

C-6



'

COMPONENT RELIABXLITYDATA TABLE-.

MISSION TIME:.40

. -SUBSYSTEM COMPONENT
FAILURE RELIABILITY
RATE PER ~ FOR 240 HRS
MILLION HRS

INITIATING CHANNEI FOR
FBEVAS ~ CREFAS ~ CPIAS

ACTUATING CHANNEL 5 RELAYS
FOR FBEVASr CREVASSE CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITIATXNG CHANNEL FOR CREV IAS

ACTUATING CHANNEL FOR CREVXAS

lP/LS MODULE
A+ TRIP SECTION
Bi 2/4 AND OUTPUT

DGSS
, ~

ESF LOAD SEQUENCER

12i5

7i 17

40

25

15 '

7o87

5 ~ 77
1 1 i 8

ii+6
20i7

i997004

+998281

+990446

i 95'5'04

i994018

i994018

i996215

+998113

+998616
i997172

i99722

+995044

RELXABXLITY BY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPIAS
CREVIAS (SMCROA)
CREVIAS (HGCROA)
DGSS
LOSS OF POWER
LOAD SEGUENCER

REt XABILITY

i999893
+999984

,i999984
o999987
i999981
i999981
i 5'5'5'992
i999991
+ 5'5'95'74

~TAL SYSTEM RELIABILITYFOR 240 HOUR MXSSXON TXMEe i999984
C

r

12/11/78
I
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COMPONENT RELXABXLXTY DATA TABLE

HISSION'XifE'r288

SUBSYSTEM COi'fPQNLNT
FAILURE
RATE PER
i fILLXON HRS.

RELXAB LX:Y
~ FOR 288 HRS

INITIATING CHANNEL FQR
I=BEVAS~ CREFASi CPXAS

ACTUATING CHANNEL 8 RELAYS
FQR FBEVASi CREVAS~ CPIAS

AC POWER SOURCE

DC PQMFR SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITIATING CHANNEL FQR CREVXAS

ACTUATING CHANNEL FOR CREVXAS

LQP/LS HODULE
A. TRIP SECTION
BE 2/4 AND OUTPUT

i=SF LOAD SEOUENCER

12o5

7+17

40

15.8

7i87

5+77
11 '

11+6

20.7

+996406

.9975'37

~ 988546

i998849

.95'2826

.992826

~ 95'546

.95'7736

.99834
i996607

- 5'5'6665

o994056

RELIABILITYBY SUBSYSTEi'f

SUBSYSTEif

POWER SUI"PLY
FBEVAS
CREFAS
CPIAS
CREVIAS(SHCROA)
CREVIAS (HGCROA )
DCSS
LOSS QF POWER
LOAD SEOUENCER

RELIABILITY

i999846
.999977
~ 5'9'9977
. 5'995'81
.995'972
.995'972
+95'9988
.5'99987
. 9'99'963

OTAL'YSTEif RELIABILITY FOR . 88 HOUR fXSSXON TIHE: 999977

12/'1/7S C-8



CQMPONENT RELIABILITY"DATA 'TABLE

MISSION TIME;336

-SUBSYSTEM COMPONENT
FAILURE
RATE PER
MXLLXON HRS

RELIABILITY
~ FOR 336 HRS

INXTIATXNG CHANNEL FOR
FBEVASr CREFAS~ CPXAS

ACTUATXNG CHANNEL 8 RELAYS
FQR FBEVAS~ CREVASSE CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITIATING CHANNEL FQR CREVIAS

ACTUATING CHANNEL FOR CREVIAS

'P/LS MODULE
A+ TRIP SECTXQN
B. 2/4 AND OUTPUT

4

DGSS

ESF LOAD SEOUENCER

12i5

7+17

15i8

7i87

5 4 77
ii+8
ii+6
20,7

o995809

i997594

~ 98665

+998657

o991635

i991635

i994705

+997359

i998063
. i996043

+ 5'5'611

i993069

RELXABXLITY BY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPXAS
CREVIAS (SMCROA)
CREVIAS|,HGCROA)
DGSS
LOSS OF POWER
LOAD SEQUENCER

"TAL SYSTEM RELIABILITY
I

RELIABXLXTY

i999791
i999968
i999968
o999974
i999962
i999962
i999984
i999983
+95'5'949

FOR 336 HOUR MISSION TIMEo +999969

12/1 1/7 8 . C-9



CQifPONENT RELXABXLXTY DATA TABLF

MISS QN TIME:384

SUBSYSTEM COMPONENT
.-AXLURE
RATF PER
MILLION HRS

REL.ABILITY
;OR 384 HRS

XNITXATING CHANNEL FOR
FBEVAS~ CREFAS r CPIAS

ACTUATXHG CHANNEL 8 RELAYS
FOR. FBEVAS~ CREVAS~ CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TQ DC POWER SUPPLY

XNXTXATING CHANNEL FOR CREVIAS

AC UATXHG CHANNEL FQR CREVXAS

LQPfLS MODULE
A+ TRIP SECTXOH
Bi 2/4 AND OUTPUT

ESF LOAD SEQUEHCER

7t i7

40

i'
7i87

5 t 77
ii.8
ii.6
20 '

.9952ii

i99725

.984757

~ 998465

.990446

.990446

i 993951

~996982

.997787
~ 995479

9955~a

.'99 "083

RELXABILXTY BY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPXAS
CRFVIAS<SMCROA)
CREVXAS < I".GCROA )
DGSS
LOSS OF POWER
LOAD SEQUENCER

RELXABXLITY

,999727
999958

.999958
+99'9965
+999949
~ 99'9949
F999979 .

i 999977
~ 999933

TOTAL SYSTEit RELXABILXTY FOR 384 HOUR MISSION TIitEl ~ 999959

i2liif'78 C-10



COMPONENT RELXABXLITY DATA TABLE

MXSSXON TIME:432

SUBSYSTEM COMPONENT
FAILURE
RATE PER
MILLION HRS

RELIABILITY
~ FOR 432 HRS

XNXTIATXNG CHANNEL FQR
FBEVASr CREFASr CPXAS

ACTUATXNG CHANNEL 8 RELAYS
FOR FBEVAS r CREVAS r CPIAS

t

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC'O DC POWER SUPPLY

XNITXATING CHANNEL FOR CREVIAS

ACTUATING CHANNEL FOR CREVIAS

'r /LS MODULE
Ai TRIP SECTION

-Bo 2/4 AND OUTPUT

DGSS
' E

ESF LOAD SEOUENCER

12i5

40

1

g
C'5.8

7+87

5 77
11 i8

iii6
20e7

i 5'946'

i996907

+982868

o998273

i989258

i989258

i993198

e996606

. 5'9751
+994915

i995001

i991097

RELIABXLXTY BY SUBSYSTEM

~ I

SUBSYSTEM

POWER.-SUPPLY
FBEV*S
CREFAS
CPIAS
CREVIAS ( SMCRQA )
CREVIAS <HGCROA )
DGSS
LOSS OF POWER
LOAD SEGUENCER

RELXABXLITY

.995'655
o 5'5'5'946
o999946
i999956
o999935
i999935

'o999973
i999971

, i 9995'14

FOR 432 HOUR MISSION TIME ' 999947

„12/11/78 C-11



COMPONENT RELIABXLXTY DATA TABLE

iRXSSXON TIitE'480

SUBSYSTE"f COMPONENT
FAILURE RE'ABILXTY
RATE PER FOR 480 HRS
MILLION MRS

XHITIA ING CHANNEL FQR
FBEVAS~ CREFAS~ CPXAS

ACTUATING CHANNEL 8 RELAYS
FQR FBEVASt CREVAS~ CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TQ DC POWER SUPPLY

DC TO DC POWER SUPPLY

NITXATING CSAHNEL FQR CREVIAS

ACTUATXNG CHANNEL FOR CREVIAS

I 0" /' HODULE
A. TRIP SECTXOiN
B. 2/4 AND OUTPUT

DGSS

ESF LOAD SEQUENCER

12.5

7ol7

15 '

7 '7
5 o 77
11 ~ 8

11.6

20.7

. 9'94018

+996564

+980983

.998082

.988072

.988072

+992445

e996229

.997234
i994352

i994447

i990113

RELIABILITYBY SUBSYSTEM

SUBSYSTEM

POWER SUPPI Y
FBEV*S
CREFAS
CPIAS
CREV IAS ( Si fCROA )
CREVXAS(HGCRQA)
DGSS
LOSS QF POWER
LOAD SEQUENCER

RELIABXLITY

.999575
o999933
i999933
.999944
~ 99'9919
~ 9'99'919
.999967
>999963
.999893

TOTAL SYSTEH RELIABXLITY FOR 480 HOUR RISSION TINE;,'9'99934

12/il/78 C-12



COMPONENT RELXABILXTY'ATA"TABLE
r

'

MXSSXON TIME:528

.SUBSYSTEM COMPONENT
FA ILURE
RATE PER
MILLXON HRS

RELIABILITY
~ FOR 528 HRS

XNXTIATXNG CHANNEL FOR
FBEVAS ~ CREFAS ~ CPIAS

ACTUATXNG CHANNEL 5 RELAYS
FOR FBEVAS~ CREVASr CPXAS

AC POMER SOURCE

DC POMER SOURCE

AC TO DC POMER SUPPLY

DC TO DC POMER SUPPLY

INITIATING CHANNEL FOR CREVXAS

ACTUATING CHANNEL FOR CREVXAS

:P/LS MODULE
A «TRIP SECTION
B« 2/4 AND OUTPUT

DGSS

ESF LOAD SEQUENCER

12«5

7«17

40

25

25

15«8

7«S7

5 «77
11«8

ii«6
20«7

«5'93422

«996221.

«5'75'101

«95'789

«5'86887

«'986887

«99165'2

«5'5'5853

«996958
«993789

«5'93894

«98913

RELXABXLITY BY SUBSYSTEM

~TAL

SUBSYSTEM

POMER SUPPLY
FBEVAS
CREFAS
CPIAS
CREVIAS (SMCROA )
CREVIAS <HGCROA)
DGSS
LOSS OF POMER
LOAD SEQUENCER

SYSTEM RELXABILXTY

RELXABXLXTY

«95'5'487
«9995'17

. «5'95'917
«995'932
«5'95'5'01
95'5'901

«999959
«95'95'55
«5'5'9S7

FOR 528 HOUR MXSSION TIME««995'5'19

12/11/78 C-13



COMPONENT RELIABILITYDATA TABLE

i fISSIOH TIiIE: 576

SUBSYSTEM COMPONENT
FAILURE
RATE PER
i'JILLION HRS

RELIABZLITY
.FQR 576 HRS

INITIATING CHAHNEL FOR
FBEVAS» CREFAS» CP IAS

ACTUATING CHANNEL 8 RELAYS
FOR FBEUAS» CREUAS» CPXAS

AC POMER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITIATING CHANNEL FOR CREVIAS

ACTUATXHG CHANNEL FOR CREVXAS

L'OP/LS i'IQDULE
A+ TRIP SECTION
B. 2/4 AHD OUTPUT

DGSS

ESF LOAD SEGULHCER

12.5

7i17

40

+5

15oS

7 '7
5)77
11»8

iio6
20.7

r992826

+995879

.977223

~

5'5'7695'985703

.985703

~ 5'9094

i995477

i996682
i993226

.95'3341

+988148

RELIABILITYBY SUBSYSTEi'1

SUBSYSTEM

POMFR SUPPLY
FBEUAS
CREFAS
CPIAS
CREVZAS<SHCROA)
CREVXAS<HGCRQA)
DGSS
LOSS OF POMER
LOAD SEOUEHCER

RELIABILITY

+999391
.5'99901
.999901
.999918
.999881
i999881
+999951
.999946
o999843

TOTAL SYSTEi 1 RELIABILITYFQR 576 HOUR MISSION TIVE i i 5'995'03
1

12/11/78 C-14



1
~ ~

COMPONENT RELIABILITY-'ATA. TABLE

MXSSION TIME:624

~ -SUBSYSTEM COMPONENT
FAILURE
RATE PER
HILLXON HRS

RELXABILXTY
FOR 624 HRS

INITIATING CHANNEL FOR
"'-BEVAS~CREFAS~ CPIAS

ACTUATXNG CHANNEL R RELAYS»,.
FQR FBEVAS CREVAS~ CPXAS

AC POMER SOURCE

DC PQMER SOURCE

AC TO DC POMER SUPPLY

DC TO DC PQMER SUPPLY

XNITIATING CHANNEL FOR CREVIAS

ACTUATING CHANNEL FOR CREVXAS

'P/LS MODULE
A. TRXP SECTXON
Bi 2/4 AND OUTPUT

DGSS

ESF LOAD SEGUENCER

74 I 7

40

'75

1.5i8

?F87

Si??
ii+8
1.3..6

20.7

o99223

+975349

i997507

i9$452l

+984521

+
5'5'01.85'99510X

e996406
i992664

r

+992?88

.587166

RELXABILXTY BY SUBSYSTEM

SUBSYSTEM

POMER SUPPLY
FBEVAS
CREFAS
CPIAS

'CREVIAS (SMCRQA)
CREVXAS(HGCROA>

'GSS

LOSS OF POMER
LOAD SEGUENCER

ITAL SYSTEH RELIABILITYFOR 6 4I':. ~E

RELIABXLITY

i 5'5'5'287
+999882
i999882

'995'902
i999858
i95'5'858
o 5'5'5'5'42
i999935
i999815

HOUR HISSION TXMEe +999884

T2/11/78 C-1S



ilXSSXON TXl"'E'67>

CQilPONI=NT RLLXABXLXTYDATA TABLF

SUBSYSTEM COMPONENT
FAXLURE
RATE PER
MILLION-.HRS

RELXABXLXTY
~ FOR 672 HRS

''NXTXATXNG CHANNEL'OR
I"3-VAS~ CREFASr

CPIAS'CTUATXiNG

CHANNEL R RELAYS
FQR" FBEVAS~ CREVAS~ CPXAS

AC POWER SOURCE

DC POWER SOURCE

AC TQ DC POWER SUPPLY

DC TQ DC POWER SUPPLY

XNITIATING CHANNEL FOR CRLVXAS

AC'UATXiNG CHANNEL FOR CREVIAS

12t5

7t 17

+5

15t8

7t87

.991635

.995193

t973478

t997315

t98334

.98334

.989438

.994725

l QP/LS MODULE'
. TR XP SECT IOiV

B. 2/4 AND OUTPUT

ESF LOAD SEQUENCER

5t 77
11.8

11 t6

20t7

t99613
.992102

.992235

t986186

RELXABXLXTY BY SUBSYSTEil

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPXAS
CRFVIAS(Si CROA)
CREVXAS(HGCROA)
DGSS
LOSS OF POWER
LOAD SEQUENCER

RELXABXLXTY

t999175
.99'9862
.999862
.999885
t99'?834
t999834
t999933
.999'?24
t999784.

TOTAL SYSTEM RELXABILXTY FQR 672 HOUR MISSION TXilE: ~ 999865

12/11/78 C-16



'C
~ 1

COMPONENT RELXABXLXTY DATA TABLE

MISSION TIME:720

~ -SUBSYSTEM COMPONENT

INITIATING CHANNEL FOR
'BEVAS~ CREFAS~ CPXAS

k ~

ACTUATING CHANNEL R RELAYS
FOR FBEVASt CREVASSE CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

XNITIATXNG CHANNEL FOR CREVIAS

ACTUATING CHANNEL FOR CREVXAS

~P/LS MODULE
A. TRIP SECTION
Be 2/4 AND OUTPUT

DGSS

ESF LOAD SEQUENCER

FAILURE
RATE PER
MILLXQN HRS

i2 t 5

7ii7

40

i5+8

7i87

5i77
iio8
iio6
20i7

RELIABILITY
~ FQR 720 HRS

i 5'5'i 04

+9716ii

i997i24

i 982i6i

i982i6i

i988688

o99435

i995854
i99i54

+99i683

i985206

RELXABILXTY BY

SUBSYSTEM'UBSYSTEM

POWER SUPPLY
FBEVAS
CREF*S
CPIAS
CREVIAS<SMCRQA>
CREVIAS < HGCROA )
DGSS
LOSS QF POWER
LOAD SEQUENCER

RELXABXLXTY

+999055
i999839
+999839

.+ 99'9866
i999808
i999808
i 5'5'5'5'22
i9999i2
+99975

'"lTAL SYSTEM RELIABXLXTY FOR 720 HOUR MXSSXON TXML=: .999843

i2/ii/78 C-17



iAISSXQH TXilE:768

COMPONENT RELIABILITY DATA TABLE

SUBSYSTEil COMPONENT
FAILURE
RATE PER
i'lXLLXOH HRS

RELXAB:LXTY
~ FQR 768 HRS

XHXTXATXHG CHANNEL FOR
FBEVAS~ CREFASr CPXAS

ACTUATXHG CHANNEL 8 RELAYS
I"OR FBEVAS~ CREVASSE CPXAS

AC POWER SOURCE

DC PQ4IER SOURCE

AC TO DC POWER SUPPLY

DC TO DC PQMER SUPPLY

XNITXATIHG CHANNEL FOR CREVXAS

'CTUATINGCHANNEL FOR CREVXAS

LOP/LS MODULE
A. TRIP SECTION
B+ 2/4 AHD OUTPUT

ESF LOAD SEGUEHCER

12 i 5

7t17

40

C'.87

5o77
iio8
11.6

20+7

.990446

.994509

i 969747

~ 5'96933

.980983

i980983

.987939

.99~974

.995578
i990979

.991131

>984228

RELIABILITYBY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPXAS
CREVIAS (SMCROA )
CREVIAS (HGCROA )
DGSS
LOSS OF POMER
LOAD SEGUENCER

RELIABILITY

i 95'85'27
i999815
o999815
.999845
+999779
.999779
. 5'95'911
+999898
.999713

TOTAL SYSTEM RELXABXLITY FOR 768 HOUR MISSION TXME:,9998

12/ii/78 C-18



. CaMPONENT RELIABILITYDATA TABLE- .

MXSSXON, TIME'816

C r

FAXLURE
SURSYSTEM,COMPONENT . RATE PER

MILLION HRS

RELIABILITY
FOR 816 HRS

XNXTIATXNG CHANNEL FOR
'BEVAS~CREFAS~

CPXAS'CTUATING

CHANNEL
5,'RELAYS".'OR

FBEVAS~ CREVAS~ CPXAS

AC POWER SOURCE

DC PO4IER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POMER SUPPLY

INITIATING CHANNEL FOR CREUIAS

(
-"~CTUATING CHANNEL FOR CREUIAS

JP/LS MODULE
~ Ae TRIP SECTXON

Be 2/4 AND OUTPUT.

DGSS

ESF LOAD SEQUENCER

12e5

7ei7

40

15e8

7e87

-5e 77
iie8

20e7

.5'89852

e5'94166

e967887

e5'96741

e979807.

e5'79807

e

5'8715'99355'5'995303

e990417 .

e95'0575'983251

RELIABILXTY BY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPIAS
CREVXAS<SMCROA)
CREVXAS(HGCROA)
DGSS
LOSS OF POWER
LOAD SEGUENCER

1TAL SYSTEM RELXABILITY
* ~ r r

REt XABILXTV

e5'9875'2
~ 95'5'789
e999789
e999823
e999748
e999748
e

95'5'895'-e999884

e95'5'674

FOR 816 HOUR MISSXON TIME: .999794
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COMPONENT RELXABILXTY DATA TABLE

MISSION TIiIE-:864

SUBSYSTEM COMPONENT
FAILURE
RATE PER
MILLION HRS".

RELXABXLXTY
~ FOR 864 HRS

XiNITIATXHG CHANNEL FOR
I=BEVASs CREFASi CPXAS

ACTUATING CHANNEL- 8 RELAYS
I-"OR FBEVAS~ CREVASSE CPXAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITXATING CHANNEL FOR CREVXAS

ACTUATING CHANNEL FOR CREVXAS

I QP/LS MODULE
A i TRIP SECTION
Bi 2/4 AND OUTPUT

DGSS

I=SF LOAD SEQUEHCER

12 i 5

7t 17

40

4

15o8

7o87

5o77
11.8

11 o6

20 ~ 7

.989258

)993824

~ 96603

.99655

.978632

.978632

.986441

.993223

.995027
+989857

i 990028

.982274

RELIABILITYBY

SUBSYSTEif

POWER SUPPLY
FBEVAS
CREFAS
CPXAS
CREVXAS(SMCROA).
CREVIAS (HGCROA)
DGSS
LOSS OF POWER
LOAD SEQUENiCER

SUBSYSTEM

RELXABXLXTY

i998649
.999761
w999761
.9998
+999714
o999714
o999885
.999868
.999632

TOTAL SYSTEM RELIABILITYFOR 864 HOUR MISSION TIME;,999767
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COMPONENT RELIABILXTY DATA TABLE

MXSSXON TIME:912

SUBSYSTEM COMPONENT
FAII URE ~, -...RELXABXLXTY
RATE PER FQR 5'12 HRS
MILLION HRS

XNXTXATXNG CHANNEL FOR
FBEVAS~ CREFAS~ CPIAS

ACTUATING CHANNEL 8 RELAYS
FOR FBEVAS~ CREVAS~ CPIAS

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POMER SUPPLY

XNITXATING CHANNEL FOR CREVXAS

c '.CTUATING CHANNEL FOR CREVXAS
t

LQP/LS MODULE
A+ TRIP SECTION
B+ 2/4 AND OUTPUT

DGSS

CSV LOAD SEOUENCER

12t5'i17

40

25

15'

7i87

5t77
iit8
iii6
20o7

~ 5'88665

i993482

o964177

o996359

o977458

i977458

t5'8565'4
'

o992848

i 95'4752
o 989295

+ 985'477

i '981299

g

RELXABILITYBY SUBSYSTEM

SUBSYSTEM

POMER SUPPLY
FBEVAS
CREFAS
CPIAS
CREVIAS < SMCROA )
CREVIAS (HGCRQA )
DGSS
LOSS OF POMER
LOAD SEOUENCER

RELIABILITY

~ 998498
i999731
+999731
i999774
i

95'5'675'999679

+999871
+999851
i999587

~ ~

3TAL SYSTEM RELIABILITYFOR 912 HOUR MISSION TIME'999738

12/11/78
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COMPONENT RELIABILITY DATA TABLE

MISS'IQN TIiIE i 960

SUBSYSTEM COMPONENT
FAILURE
RATE PER
MXLLXON HRS

RELIABILITY
.FOR 960 HRS

INITIATING'HANNELFQR
FBEUASr CREFASr CPIAS

ACTUATING CHANNEL' 'RELAYS
FOR FBEVAS r CREVAS r CPIAS..*

AC POWER SOURCE

DC POWER SOURCE

AC TO DC POWER SUPPLY

DC TO DC POWER SUPPLY

INITIATING CHANNEL FOR CREVXAS

ACTUATING CHANNEL FOR CREVXAS

LOP/LS MODULE
Ai TRIP SECTXQN
B. 2/4 AND OUTPUT

DGSS

ESF LOAD SEOUENCER

12 i 5

7'i7

w5

i5.8
7+87

5.77
iio8

'i.6
20.7

i
5'88072'993i4

.962328

.996i67

.976286

i976286 '

5'845'47

.992473

. 5'5'4476

. 5'88736

i988926

i980324

RELIABXLXTY BY SUBSYSTEM

SUBSYSTEM

POWER SUPPLY
FBEVAS
CREFAS
CPXAS
CREUXAS<SMCROA)
CREVXAS(HGCROA)
DGSS
LOSS OF POWER
LOAD SEGUENCER

RELIABILITY

.5'98339
'999699
>999699
i999746
. 5'9964
o99964
i999856
+999833
i999539

TOTAL SYSTEM RELXABXLXTY FOR 5'60 HOUR MISSION TIME;,5'5'9707
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APPENDIX D

COMPUTER RELIABILITYCOMPUTATION PROGRAM
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BASIC
BASIC

B+ESFAS
-E COMPILER VER 2oi

REM iREM'XLENAMEi ESF*SiBAS„"

5 0

6:
7 4

8i
9 4

10+
iio
124
13

'4'5+

16'7'8+

19:
20'10

23+

24'5+

26'7$

30'1'3

t
34$
351
36'7

t
38:

39'3+

45'6:

47:
48k
495

50'1'2

t

REM
REM
REM

REM
REM

REM
REM
REM
REM

REM
REM
REM
REM

REM
.53:

40+ REM
41'EM
42m REil

RELIABILTY CALCULATIONS

PALO VERDE NUCLEAR GENERATING STATION '

BALANCE OF PLANT ENGXNEEREII SAFETY
FEATURES ACTUATION SYSTEM

BECHTEL JOB 10407
PURCHASE ORDER 10407-13-JM-104

PROJECT NO+ 2192

GENERAL ATOMXC COMPANY
ELECTRONIC SYSTEMS DIVISXON
P 0 BQX 81608
SAN DIEGO~ CALIFORNIA 92138

SEE GENERAL ATOMIC REPORT E-115-751
FOR A DESCRXPTION OF THE RELIABILITY
ANALYSIS AND AN EXPLANATION OF THE
SYMBOLS USED IN THIS COMPUTER PROGRAM,

THIS PROGRAM CALCULATES AND PRINTS
THE RELIABILXTY <THE PROBABXLITY OF
SUCCESSFUL OPERATION) OF THE ENGINEERED
SAFETY FEATURES ACTUATION SYSTEM BASED
ON XNPUTTED FAILURE RATE DATA FOR THE
SYSTEM MODULES+ THE MODULE FAXLURE RATE
DATA XS DERXVED XN REPORT E-115-751
USXNG PART FAILURE RATES FROM
MXL-HBK-217A~

'PROGRAMMER'AMES R WARD

INITXAL RELEASE DATE'-SEPT-1978

REVISIONS ) 1 i ii-DEC-78 JRW



Ml ~4'
bQ o

I~7 o

L 8 ~

59:
60:
61:
62:
63o
6'4 ~

65:
66:
67:
68:
69o
70:
71:
7+o
7~
74 o

75 ~

76:
77 o

78:
79:
80:
Si:
Sg

83'4o

S5o
86:
87:
88o
89o
90:

92o
93:

95:
96:
97o
98'9o

100:
101:
10~o
103:
104:
105:
.106:
107 o

108;
109'10:

REiN HAXN PROGRAH

GQSUB 1000
GQSUB 2000
GOSVB 3000.

INITIALIZE a DEFINE FUNCTIONS
REil PRINT TITLE PAGE
REH INPUT FAILURE RATE DATA

FOR TIME = START. TIME TO STOP.TIi'lE STEP TXilE.STEP
GQSUB 4000 REM CALCULATE COMPONENT

REM RELXABILITY
GOSUB 5000 REi l CALCULATE SUBSYSTEi l

REH RELXABILXTY
REM CALCULATE SYSTEM RELIABILITY
REM PRINT RESULTS FOR 1 TIME STEP

GOSUB 6000
GQSUB 7000

NEXT TIME

STOP

Ti=io
T2=35
TED=41
i4 57

TAB

SETTINGS'EH

DXHEiNSXQN OF UARXABLES

DIil P.GIioSO(OUToNUH)
DXH P.GI2.SO<OUT.HUH)
DXM P.GXSoSO<OUT.HUH)
DXH P.GX4.SO(OUT.HUH)
DIH P.GI5.SO<OUToNUH)
DIM PoGI6.SO<OUToNUM)
DXM P.GI7.SO(OUT.HUH)
DXH P.SOoGI(XH.NUM)

REM444444444:I:44:t:t444444844444444:I:44444444+44444444444~M

1000 REH SUBRQUTXHE TQ INITIALIZE 8 DEFINE FUNCTIONS

REM XNPUT THE DATE

INPUT 'DATEr MONTH DDr YEAR'rDATES
INPUT 'DATEr HH/DD/YY"kDATE20

REH EQUATES

XH.HUM=8
HE4I o PAGES =CHRIS (12)
OUT.HUH=7

D-2



iiio

113+
~ 1,14 ~

',15:
i16+
1170
118'19;

120'21+

1 9

124+
125:
126'27'

28'295

130
'31'321

133'34'35'36m

137t
138:

(
.. 139+

;405
'41'42+

143'44$

.145'46
i

147+.

148'49'50

15ii
1520
153:
154'55:

156:
157+
158:
159'60:

1613

162'63'64+

DIM PrGI8rSO(OUTrNUM)
DIM SUB+ SYS$ ( XN ANNUM )

REM EQUATES

SUB i SYS$ < 1) ='FBEVAS
'UB+SYS$

(2)='CREFAS'UB+

SYS$ (3) ='CPI AS
'UB+SYS$

(4)='CREVXAS(SMCROA)'UBiSYS$

(5)='CREVIAS<HGCROA)'UB

SYS$
(6)~'DGSS'UBiSYS$(7)='LOSS OF

POWER'UB+SYS$(8)='LOAD SEQUENCER'

*
~ ~

.,'EM

REM
REM
REM
REM

THIS PROGRAM WILL CALCULATE THE RELXABXLXTY OVER
AN INTERVAL OF TIME IN STEPS OF XNTEGER HOURS+ .— ~ .

THE STARTING TIMEr THE ENDXNG TXME AND THE
NUMBER OF HOURS XN EACH TIME STEP MUST BE
SPECIFIED r

INPUT 'STARTING TIME' START r TXME
XNPUT 'ENDING TIME' STOP r TIME
INPUT 'TXME STEP IN HOURS'r TIME+STEP

REM DEFINE FUNCTXONS

DEF FNRELIABILITY< N r T) =1/EXP (NS (1E-6) 'KT)

RETURN

REM XNPUT TITLE SPACING DATA

READ NirN2rN3rN4rNSrN6
DATA 5r 6r 3t 8r 8r 0

REM START NEW PAGE
\

2000 REM SUBROUTXNE'RINT FRONT PAGE OF APPENDXX
REM LIST TITLE LXNES TO BE USED

TITLE1$='APPENDIX C'
TITLE2$= "COMPUTER RELIABILITYCOMPUTATION

'ITLE2A$= 'OR '
TITLE3$='PALO VERDE NUCLEAR GENERATING

STATION'ITLE4$

='BALANCE OF PLANT ENGINEERED
SAFETY'ITLE5$= 'EATURES ACTUATION SYSTEM

'ITLE6$='BECHTEL JOB
10407'XTLE7$='PURCHASE ORDER

10407-13-JM-104'ITLE8$

='PROJECT NO. 2192'



167:

169:
170'71:

172:
173+
174:
175'76+

177 l
17S:
179:
180:
181'82:

183,o
184+
1S5:
186:
1S7:
188:
189'90+

191:
192:
19':
194:
195:
196+
197:
198:

200:
201:
.)0 .i +

20':
204$
205:
206:

207'08'09:

210+
21 1
'71 .l+

21St
214:
215:
216'171

218:
219;
~~0+

')?0 ~

PRINT NEbl e PAGES
'ORX=i TO 'i

PRINT
NEXT I
REM PRXNT APPENDIX HEADING

Q=LEH ( 7 XTLE1S )
R=<80-0)/2
PRXHT TAB <R) ~ TITLE1S

FOR I=1 TO N2
PRINT

NEXT I
Q=LEN < TITLE2S )
PRXNT TAB( (80-0)/2) s TITLE2S

FOR X=i TO N3
PRXNT

NEXT I
PRXNT TAB«SO-I EN(TXTLE.AS))/2) TITLE2AS
FOR I = 1 TO NS

PRINT
NEXT I
Q=LEN(TXTLE3S)
PRXNT TAB((80-0)/2)PTITLE3S
Q=LEH(TXTLE4S)
PRXNT TAB«80-0)/2) r TITLE4S
Q=LEN < TITLE5S )
PRXNT TAB<(80-0)/2)r'TITLE5S
FOR X=1 TO N3

PRINT
NEXT I
PRXHT TAB(<80-LEN(TXTLE6S))/2)rTITLE6S
PRINT TAB< (80-LEH(TITLE7S) )/2) r TITLE7S
FOR I = 1 TO H4

PRXNT
NEXT I
Q=LEN(DATES)
PRINT TAB((80-0)/2)~DATES
FOR I=i TO N5

PRINT
NEXT I
PRXNT TAB«80-LEN(TXTLESS))/2)rTITLESS
PRINT: PRINT

REM 4IRITE COMPANY ADDRESS BLOCK

GOSUB 2500

REM GO TO THE NEXT PAGE

PRXNT HEM.PAGES

D-4



~

225'~26'28

'29:

230:
231:
232:
233+'34+
235'36m

2370

238'39'40$

24ii
242:
243:
244m

245'46:

247'48'49!

...251 i
("",g~;

254 i

255'56'570

258+
259
260+

'261+
262 ~~'63:
264!

265'66'67:

268'6'9+

270+
27li
g7Qt

273'74'75'76:

RETURN

REM4444444444444444444444444444444444444444444444444444

3000 REM SUBROUTXNE FOR DATA INPUT

REM INPUT THE FAILURE RATE DATA

READ Lilir Lo13r L+Sir LiS2r LiS3r LoS4r Liiih
READ L+13At LtAt Lt24tPLUSoLoADt LE DAr LE 0

DATA 12 'r 7 '7r 40iQr 4+oor 5+or 25iot iSi8
DATA 7o87r Si77t il~ 8t iit6t 20i7

RETURN .

~ e ~ ' '

<000 REM SuBROUTINE To CALcuLATE COMPONENT - =

REM - ' RELIABXLXTY

T=TXME
P,il=FNRELIABILITY<LoiirT)
P i 13=FNRELI ABILITY(L i 13 t T )
P i Sl=FNRELIABILITY(L+Si r T)
P+S2=FHRELIABILITY(L+S2r T)
P. S3=FNRELXABILITY(Lo S3r T)
P+ S4=FNRELIABILITY< L+ S4 r T),
'P+ iiA =FHRELIABXLITY< L i 1iA iT)
P,13A =FNRELXABILXTY(L,13A T)
P+ A =FNRELIABIl ITY< L iA r 7)
P i24XP. AD=FNRELIABXLITY< L o 24 i PLUS
P ~ DA=FNRELIABILITY(L i DA r T )
P.Q =FNRELIABILITY(L'+0 r T)

rL.ADrT)

REM4444444444444444444444444444444444444444444444444444
'500

REM SUBROUTINE TO PRXNT GENERAL ATOMIC
REM ADDRESS BLOCK

'LKHE1$='GENERAL ATOMIC
COMPANY'INE2$

='ELECTRONIC SYSTEMS
DIVISION'INE3$='P O BOX

81608'XNE4$='SAN DIEGO ~ CALXFORNIA
92138'RINT

TAB((80-LEN(LINE1$) )/2) rLXNE1$
PRINT TAB((80-LEN<LXNE2$))/2)rLXHE2$
PRINT TAB ( (80-LEN (LINE3$ ) ) /2) r'INE3$
PRINT TAB< (80-LEH(LIHE4$) )/2) rLIHE4$

RETURN



279:
280+
281:
Qs.i ~

283:
284:
285:
286:
287:
288'89:

290$
291:
'79&
293;
294;
+9c'
296:
297:
298:
299:
300:
3'0 1 :
302 :
30 3 :
304 i
305:
306:
'~P
308:
309:
310 i
311
312;
313'14$

315:
316
317'18:

319;
320'21:

323:

325:
326'27:

328:
329:
330:
331
332:
333
334

RETURN

5000
REM

REH SUBROUTXNE TQ CALCULATE THE SUBSYSTEM
RELXABXLXTIES

THE FOLLQMXNG EQUALITIES WERE ESTABLXSHED
XN THE.REPORT.

Pi 12=P. 11
P. 14=P o 13
P. 15=P. 13
P i 16=P. 13
P. 12A=P+ 11A
P+14A=Pe13A
P o 15A=P i 13A
Pi16A=Pil3A

REN
REM
REM
REiN
REH
REM

THE COMPUTER DOES NOT ALLOW COMPLETE FLEXIBXLXTY
XN CHOOSXNG SYMBOLS IN THE COMPUTATIONAL SECTION
THEREFORE~ THE FOLLQMXNG CHANGE OF SYMBOLS
MILL BE EifPLQYED i

SYMBOLS USE IN REPORT SYMBOLS IN THIS SECTXON

REH P<SO1) 2'Xi P.GI1.SO< 1)
1

REif EITHER IS READ AS 'THE PROBABXLITY OF SUCCESS
REN AT OUTPUT ONE GIVEN INPUT QNE.

REH
REM FOR THE POWER SUPPLY SUBSYSTEi~f

A=P . S 1'kP + S3
B=P.Sic<a-P.S3)eP.S2XP.S4
C= (1-P. Si ) SP. S2WP+ S4
P.SA=A+B+C
P.SB=P.S*

REH
REM FOR OUTPUTS RELATED TO INPUT Ii (FBVAS)r
RES CAI CULATE THE

FOLLOWING'Ei'f

FOR S ( SQ1 ) /I1

'=Pi114P.SASPi13

8=PE 11:fiP ~ SA$ (1-PE 15)SPY 16:f'PiSB
C=P.114(1-P+SA) WP.12:KP.SBCP.14

REi f ff:44444M@tM'M'4:M4444M'444:ff:44444444M44M:ff:44:ff:44M@:ff:4



1

335 '.

336'--~38

'40i
34ii
342+

-343
'44+

3'454
346 o

347
348+
349'50:

3510
352'53

o

354!
355+
356 4

357 0

358:

359'60'61:

362+
.363:

64

65'66'67:

. 368'69+

370

'71'72'73+

374'75'76:

3770
378 i

~ 3797
380'81:

~

,. 382:

383''84'85'86$

387'88+

ss:

D=( 1-P. 1 1 ) SP.128P. SBVP. 14
E=(i-P. ii)CP.124P.SBS(l-P.14) 4P.15VP.SA

P. GI 1 'SQ (1) =A+B+C+D+E-

REM FOR P(S02)/Ii

P iGI=i~SO (2) =P i 13+ (1-P i 13

. FOR K ~ 3 TO OUToNUM
P+ GI 1 iSO (K)=1

NEXT K'

'4P i 16

PiSOiGI(i)=i
FOR K = 1 TO OUT+NUM

P+ SO o GI (1) =P+ SO i G,

NEXT K
I(i)'4P~iGIleSO<K)

REM FOR P (S02) /I2 ~ ~

P e GI2 o SO(2) =P+GIl r SO (1)

REM FOR P(SQ3)/I2

P+GI2oSO(3) —PtGIi +SO(2)

FOR K = 4 TO OUT+NUM
P+ GI2 o SO (K)=1

NEXT K

PiSQ+GI(2)=i
FOR K = 1 TO OUT+NUM

P + SO o GI (2) =Pe SO i GI <2) 4P+ GI2+ SO (K)
NEXT K

REM
REM
REM

FOR K= 1 TQ 2
P+GI3iSO(K) =1

NEXT K

FOR OUTPUTS RELATED TO INPUT I3 (CPIAS) ~: "'.'-
'ALCULATETHE FOLLOMING+

FOR P(S03)/I3

REM
REM FOR OUTPUTS RELATED TO INPUT I2 (CREFAS)t
REM CALCULATE THE FOLLOWINGe

P o GI2iSO(i) ~i



391;
392'93:

394 i
395:
396:
397:
398:
399'00:

401:
402:
403'04:

405:
406:
407'08:

409$
410:
411:
412'13:

414+
415i
416'17;

418 i
419:
420:
421

4~3

425:
426:
427:
428'29:

430:
431:

% t7

433:
434;
435:
436

'37

438:
4
440 i.
441;

443+
444 ii

445:
446:

P.GI3+SO(3)=P.GI1.SO(1)

FOR K = 4 TO" OUT'ANNUM

P+GI3iSQ(K)=1
NEXT K

P. SO+ GI <3) =1
FOR K = 1 TO OUT.NUM

P ISO tGI(3) P+SQ oGI(3)%PoGI3+SO(K)
NEXT K

REif
REM FOR OUTPUTS RELATED TO INPUT I4 (CREVIAS-SMCROA)~
REM CALCULATE THE FOLLOWING:

FQR K = 1 TQ 3
P+GI4.SO<K)=1

NEXT K

REM FOR P(SO4)/X4

AA=P,11ARP,SAtP.13A
BA=P.11ACP.SAt(1-P.15A)tP.16AkP,SB
CA=P.iiA:R(1-P.SA):tiP.12A>kP.SBSP.14A
DA= (1-P. 11A) 4P. 12AtP. SBNP. 14A
EA=<1-P.iiA)'kP.12ACP SBC(1-P 14A)4P.15A t|P ~ SA

P s G I4 t SO ( 4 ) =AA+BA+CA+DA+EA

FOR K = 5 TO OUT+NUM
P.GI4 ISO(K)=1

NEXT K

PeSOiGX(4)=1
FQR K = 1 TO OUT.NUM

P.SO.GI(4) =P ISO.GI (4) ~iP.GI4+SQ(K)
NEXT K

REM
REM FOR OUTPUTS RELATED TO XNPUT I5 <CREVIAS-HGCRQA)
REM . CALCULATE THE FOLLOWING:

FOR K = 1 TO 3
P.GI5iSO(K)=1

NEXT K

REM FOR P(SO4)/I5

P.GI5+ SO<4) =P.GI4.SO(4)

FQR K = 5 TO OUT.NUM
P o GI5. SO(K) =1



C

447'48'49'450',F1

i
f52 e

453'544

455'56'57'58

459
'60'61:

462'63+

4644

465'66'67'68'69:

4?0:
471'72+

473:
474 i

. 475'76
i

„i7?s
478+

479'80'81

'82'83'84:

485:
486:
487:

488'89"'90'91;

492
'93:

494'95'96:

497 i
4985
499'00:

g 'oz;

NEXT K

P+SQ+GI(5)=i
FOR K = 1 TO OUToNUM

P SO GZ(5)=P.SO.GI(5)8P.GIS.SO<K)
NEXT K

REM
REM
REM

FOR OUTPUTS 'RELATED TO INPUT I6 <DGSS)z
CALCULATE THE

FOLLOWING'OR

K = 1 TO 4
P+GI6i SO(K) =1

NEXT K

REM
REM FOR OUTPUTS RELATED TO INPUT I7 (LOSS
REM CALCULATE THE FOLLO4lINGi

OF POWER»

FQR K = 1 TO 5
PiGI?+SO<K)=i

NEXT K

PiI=(PeA 2)4(1+24(1-P ~ A)+34(1-PiA)™2)

P.L=P.ItP.24XP.ADtP,SA
4

P+GI?ISO(6) =P+L+< 1-P+L) 4P iL

FOR K = 7 TO OUT+NUM
P+ GI? i SO (K)=1

NEXT K

9-9

REM FOR P(SOS)/I6

F=P+DASP+SA
G=P DAC(i-P SA)CP SA
H= ( 1-P+ DA ) 4P i DAMP i SA

P o GI6+SO<5)=F+6+H

FOR K = 6 TO OUTeNUM
P oGI6 ~ SQ(K) =1

NEXT K

PoSO ~ BI<6)=i
FOR K = 1 TO OUT NUM

PiSOoGI(6)=PiSO+GI(6) CPiGI6iSO(K)
N ~ . „c .P..r.,.<,......~~ a .. ~,-, .~..... ~ -., ~ -.~-,-,.~...t.v...<, . v..

~ ~
' 4



503':
504+
505:
506+
507m
508:
509:
510:
511 t
cia) t

513:
514'15:

516
r'17'18:

519:
520:
521;

523 ~

I QQ04a
C'gC'4~4 o

c'g6 4

c+7 t
528:
529;
530:
541
I

,533 t
'534 i
535:
536+
537:
538$
539:
540:
541:

543 'e

544:
545 t
546:
547 ~

548+
549k
550:
55li'52:

o'c' ~

55n:
555:
556:
557
558:

P'SO'GX'(7)=l
FOR K = 1 TQ QUT.NUM

P. SQ o GX < 7) =P . SO. GI (7):RP. GI7. SO (K)
NEXT K

REM
REM
REM

FQR OUTPUTS RELALATED TO INPUT XB (LOAD SEGUENCER)f
CALCULATE THE FOLLQMING:

FOR K = 1 TO 6
P~GXBeSO(K)=l.

NEXT K

P.LQP=P.GX7.SO(6)

P.SX=1
P.aKR=l

P i LS A P + SI:tlP LQPAP o BKR4P o 0'kP o SA

P.GIB.SQ(7) =P.LS.A+(1-P.LS.A) SP.LS o A

P.SQ.GI (8) =1
FOR K = 1 TO OUT.NUM

P ~ SO.GI(8) =P ~ SO.GI <8)'4P ~ GIB+SO<K),
NEXT K

P.SYSTEM=O
FOR K = 1 TO XN

ANNUM

P ~ SYSTEit=P ~ SYSTEi t+ (1/XN+ iNUM) 4P o SO ~ GX < K)
NEXT K

7000 REM SUBROUTINE TO PRINT THE RELIARILITY
REi t RESULTS FOR ONE TIME STEP

REM PRINT THE HEADING ON THE PAGE

REM4444444444444444444444444444444444444444444444444'~44

6000 REM SUBROUTINE TO CAI CULATE TOTAL SYSTEM RELIABILITY



(

'559:
560.
56li
,62 i
53+

64'65
m

566+

567'68'69"i

570'71:

572
'730

574:
575'76+

577'78

579+
580'81+

582'83'84+

585'86'87$

',88 o

~89'90'91:

592+

593'94+

595
596+

597'98m

599
'00

'01

602'03

'04+

605+
.-606 f

PRINT

REM

GOSUB

p

TAB(55) t MISSXON TIMEi r TIME

PRINT FAXLURE RATE E RELIABILITYCOMPONENT DATA

7020
I ~

'REM'--

GOSUB
. ')i',

REM

GOSUB

PRINT SUBSYSTEM RELIABILITYDATA

7030

1

PRINT SYSTEM RELIABILITY

7040

FOR I = 1 70 4
PRXNT

NEXT I
~( ''

~ + ~

DATE2$
NEWoPAGES

PRINT
PRINT

RETURN

~ p ~ Pl 4 ~ 0 ~

SUBROLLTINE TO PRXNT THE COMPONENT RELIABI
~ ~

7020

PRIN7
PRINT TAB(20) f 'COMPONENT RELIABILITYDATA

TABLE'RINT.PRINT v; -,

.PRINT
PRXNT

0

~ e

PRINT
PRINT
PRXNT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

TAB(73) t 'FAILURE t TAB(74) f 'RELIABILITY
TAB(10)t'SUBSYSTEM COMPONENT'tTAB(T3)t'RATE PER"r.
TAB(74) t 'FOR ') TIMEt

'RS'AB(T3)r'MXLLXONHRS'
kt

'INXTIATING CHANNEL FOR' TAB(73) tLikitTAB(74) rPiii
'FBEVAS r CREFAS r

CPIAS'XTY

DATA

'"t

t

607+

608'09'10'11+

61~'13'14

i

PRXNT
PRINT
PRXNT
PRINT
PRINT
PRINT
PRINT
PRINT

'ACTUATING CHANNEL 8 RELAYS'r
TAB(73)tLii3tTAB(74)tPii3
'FOR FBEVAS r CREVAS t

CPIAS'C

POWER SOURCE t TAB(73) r L i Si r TAB ( 74 ) t P o Si

"DC POWER SOURCE' TAB(73) r LiS2r TAB(74) r'PiS2



hi5:
hid:
hi7:
6i8:
hi9:
520i
52i:
622;
623:
624:
625i
626:
627:

629:
630+

632:
533:
634i
635o
636:
637:
638:
639:
640:
64ii
642:
543:
644+
645i
646:
647:
648:
649:
550:
65i:
652:
653:
654:
655:
656:
657:
658:
659:
560:
66i:
662:
663:
664:.
565:
666:
667:
668:
669:
670$

PRINT
PRINT"
PRINT
PRINT
PRINT
PRINT
PRINT
PRIHT
PRINT
PRINT
PRINT
PRXHT
PRXNT

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

'AC 7Q. DC.POMER SUPPLY'tTAB<73)tLiS3tTAB(74)tP.S3

'DC TQ DC'OMER'UPPLY')TAB(TZ)iLiS4)TAB.<74)rP.S4
" IHXTIATXHG CHANNEL FOR CREVXAS't
TAB(73)tL.iiAtTAB(74)tP+iiA

'ACTUATXHG CHAHNEL FOR CREVIAS'
TAB<1'3) t,Lii3AtTAB(74) tP.i3A
'LOP/LS

NODULE'.

TRIP SECTION'tTAB(73)tL.AtTAB<74)tP.A
Bi 2/4 AHD OUTPUT'tTAB(73)tL.24+PLUS.L.AD%

tTAB(74)tPi24XPiAD REil RE V

'DGSS"tTAB(73)tLiDAtTAB(74)tPoDA

'ESF LOAD SEOUEHCER'tTAB(73)tL+QtTAB(74)tPiG
~ *t

RETURH

REM4444444444444444444444444444M4444444444444444444444

7040 REM SUBROUTINE TQ PRXHT THE SYSTEil RELXABXLXTY FQR
REil THE CURRENT MISSION TXHE

PRINT
PRXHT 'TOTAL SYSTEil RELXABXLXTY FOR tTIHEt
PRINT 'HOUR EMISSION TIHE'P ~ SYSTEif
RETURN

REN4444444444444444444444444444444444444444444444444444

REi f444444444444444444'444444444444444444444M44444i444444

7030 - REH SUBROUTINE TO PRINT THE SPBSYSTEil RELXABXLXTY DATA

PRINT
PRINT TAB(i5) t 'RELIABXLITYBY SUBSYSTEif"
PRINT TAB(i5) t '—
PRINT
PRINT TAB <Ti ) t 'SUBSYSTEM' TAB(72) t

"RELIABILITY'RXNT

PRINT TAB(Ti) 'POMER SUPPLY'AB<7 ) P SA
FOR I = i TO IN.NUN

PRINT TAB(Ti ) t SUB+ SYSS ( I ) t'AB(72) t P i SO

HAGI

( I)
NEXT I
RE7URN



0

671$
672 ~

---S73: END
0 ERRORS DETECTED

~ ~

~ ~
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