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PREFACE 

Th i s  document i s  p rov ided  by t h e  McDonnell Douglas A s t r o n a u t i c s  

Company (MDAC) i n  accordance w i t h  Department o f  Energy Con t rac t  

No. DE-AC-03-79 SF 10499, Reports and D e l i v e r a b l e s  L i s t ,  I t e m  6.4. 

The m a t e r i a l  con ta ined  descr ibes  t h e  System I n t e g r a t i o n  Labora to ry  

T e s t  Plan. 

Ques t ions  concern ing t h i s  document should be d i r e c t e d  t o  

J. C.  Grosse (714) 896-4316. 
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Sec t i on .  1  

INTRODUCTION 
1 

The purpose o f  t h i s  document i s  t o  p r o v i d e  a  genera l  demonstrat ion t e s t  

p l a n  f o r  t h e  a c t i v i t i e s  t o  be accomplished a t  t h e  SFDI Systems I n t e g r a t i o n  

Labora to ry  ( S I L )  a t  Hunt ing ton  Beach. The Master Con t ro l  System (MCS), t h e  

Subsystem D i s t r i b u t e d  Process Con t ro l  (SDPC) , Represen ta t i ve  S igna l  Cond i t i on -  

i n g  U n i t s  '(SCU), and Red l ine  U n i t s  (RLU) f rom t h e  Receiver  Subsystem (RS) and 

t h e  Thermal Storage Subsystem. (TSS) and o.ther e x t e r n a l  i n t e r f a c e  o p e r a t i o n a l  

f u n c t i o n s  wi 11 be i n t e g r a t e d  and f u n c t i o n a l  l y  demonstrated. This, document 

presents  t h e  o v e r a l l  p l a n  . f o r  t h e  S IL  a c t i v i t i e s .  Subsequent documents w i l l  

p resen t  t h e  d e t a i l e d  plan's and procedures f o r  i n t e g r a t i o n  and t e s t i n g  o f  

t he  var ious  subsystems. 

1  .I, TEST DESCRIPTION SUMMARY ' 

The demonstrat ion t e s t i n g  w i l l  be accompl ished i n  f o u r  major  phases. 

A .  Performance demonstrat i  on o f  Beckman. ~ u l  t i  va r i ab l ' e  Con t ro l  Uni t (MVCU) 

B. Maximum Sys tem . I n t e g r a t i o n  ~ a b o r a t o r y  (Maxi S IL )  

C.  ~ i n i m u m  System I n t e g r a t i o n  Labo ra to r y  (M in i  S IL )  

D. BCS System I n t e g r a t i o n  Labora to ry  

1.1.1 MVCU T e s t i n g  

The Beckman MV'CU w i l l  be t e s t e d  f o r  f requency response, s t a t i c  checks, 

c o n f i g u r a t i o n  changes, s w i t c h i n g  t r a n s i e n t s ,  and i npu t /ou tpu t  i n t e r f a c e s .  

F i gu re  1-1 i n d i c a t e s  t h e  c o n f i g u r a t i o n .  

1.1.2 Maxi S IL  

Maxi SIL t e s t i n g  w i ' l l  demonstrate t h e  ope ra t i ona l  readiness o f  P i l o t  P l a n t  

c o n t r o l s  and e x t e r n a l  i n t e r f a c e s  t h a t  a r e  a v a i l a b l e .  F i g u r e  1-2 i s  an over -  

v iew b l o c k  diagram o f  t h e  t e s t  c o n f i g u r a t i o n .  . T h e  subsystems w i l l  be i n s t a l l e d  

and readiness t e s t e d .  The va r i ous  subsystems w i  11 then  be i n te r connec ted  and 

t h e  i n t e r f a c e s  t e s t e d  t o  determine readiness t o  suppor t  i n t e g r a t e d  system 

MCOONNELL DOUGLAS s 
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demonstrat ions . C e r t a i n  ' sys  tem- 1  eve1 t e s t i n g  w i  1  1  then  tje accomp.1 i shed. 

Hardware, so f tware ,  and f i rmware  a r e  i n v o l v e d  i n  t h i s  a c t i v i t y .  

1.1.3 M i n i  SIL 

M i n i  SIL t e s t i n g  w i l l  be accomplished w i t h  a  reduced (m in i  ) s e t  o f  

hardware a f t e r  d e l i v e r y  o f  equipment f rom maxi S IL  t o  t h e  s i t e .  The m i n i  SIL 

hardware c o n f i g u r a t i o n ,  as ill u s t r a t e d  i n  F i g u r e  1-3, w i l l .  p rov ide  c a p a b i l i t y ,  

f o r  con t inued  development and demonstrat ion o f  Opera t iona l  Con t ro l  System 

- (OCS) p l a n t  c o n t r o l  a p p l i c a t i o n  so f tware .  The' OCS computer and i t s  e s s e n t i a l  

I i n t e r f a c e s  a r e  p rov ided  i n  m i n i  S IL  so t h a t  t h e  l a s t  increment  o f  so f twa re  can 

con t i nue  development and hardware/software i n t e g r a ' t i o n  can proceed w h i l e  t h e  ,, 

system hardware i s  be ing  i n s t a l  l e d ,  in te rconnec ted ,  and checked ou t .  a t  t h e  

s i t e .  

1.1.4 BCS SIL  

BCS SIL t e s t i n g  w . i l l  demonstrate t h e  opera t iona l .  read iness  o f  t h e  BCS 

equiptnerit .and so f tware .  F i g u r e  1-4 p rov ides  an overv iew b l o c k  d i ag ram.o f  

t h e  BCS hardware . c o n f i g u r a t i o n .  The components ands.software. w i  11 be i n s t a l  l e d  

and i n t e r f a c e d  t o  a  su r roga te  OCS computer and t a r g e t  l o c a t e d  i n  t h e  S o l a r  

Energy Tes t  Fac i  1  i t y  (SETF) a t  MDAC Hunt ing ton  Beach and f u n c t i o n a l  l y  tes ted .  
. . 

The system w i l l  then  be i n s t a l l e d  i n  th'e MCS System I n t e g r a t i o n  Labora to ry  

w i t h  t h e  f i n a l  i n t e r f a c i n g  t e s t s  be ing  run  w i t h  t t i e  BCS so f twa re  i n s t a l  l e d  

i n  t h e  OCS .computer.- 

MCDONNELL DOUGLAS s 
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Sect ion 3  

SIL .OPERATIONS AND REQUIREMENTS 

3.1 TEST OBJECTIVES 

The ob jec t i ves  o f  the  SIL a c t i v i t i e s  i s  t o  demonstrate t h a t  P i l o t  P l a n t  

c o n t r o l  equipment and sof tware are ,compat ib le  and ready f o r  p l a n t  i n s t a l l a -  

t i o n  and i n t e g r a t i o n .  Systems and components t o  be tes ted  i n  SIL @ are  com- 

p r i s e d  o f  t he  OCS computer, OCS 'color'CRTs, SDPC., ILS, SCU, RLU, BCS, DAS 

computer, DAS c o l o r  CRT/printers, s t r i p  c h a r t  recorders, DARMS, SHIMMS, W W V  

r e c e i v e r  and. t ime code generator,  and spec ia l  sw i tch  panels. 

Systems and components which w i l l  n o t  be t e s t e d  i n  SIL because o f  unava i l -  

a b i l i t y  dur ing  t h i s  t ime pe r iod  are  SHIMMS f i e l d  instruments, t u r b i n e /  

generator  (T/G) c o n t r o l  s, tri p  1  ogi  c  box, HAC, c i  rcumsol a r  telescope, and 

the  c o n t r o l  bu i  1 d ing  weather s t a t i o n  equipment. 

3.1.1 MVCU Objec t ives  

The MVCU t e s t i n g  w i  1 l : p rov ide  e a r l y  assurance t h a t  a lgor i thms as imple- 

mented w i t h i n  SDPC can meet f u n c t i o n a l  and performance requirements. P a r t i c u -  

1  a r  ob jec t i ves  a r e  determi n a t i o n  0.f accuracy o f  implemented a lgor i thms a t  

var ious  frequencies; evaJ.uation o f  non l i nea r  e f f e c t s  such as s a t u r a t i o n  and 

round o f f ;  e f f e c t s  o f  ,update r a t e ;  determi n a t i o n  o f  sw i tch ing  t r a n s i e n t s  due 

t o  gain, con f i gu ra t i on ,  and mode changes. 

3.1.2 SIL Ob jec t ives  

The SIL ope ra t i on  w i l l  v e r i f y  t he  mechanical and e l e c t r i c a l  i n t e g r i t y  o f  

t he  c o n t r o l  system components. I t  w i l l  then v e r i f y  proper  component f unc t i on -  

i n g  and proper  component i n t e r f a c i n g  w i t h  o t h e r  components. F i n a l  ly. system 

checks w i l l  demonstrate o v e r a l l  p l a n t  c o n t r o l .  system func t i ons .  

3.1.2.1 Mechanical/Physical I n t e g r i t y  

The f i r s t  o b j e c t i v e  t o  be accomplished i n  the 'max i  SIL i s  t o  determine 

t h a t  t h e  c o n t r o l  equipment planned f o r  t he  s i t e  equipment room and remote 
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s t a t i o n s  a re  compat ib le  w i t h  t h e i r  planned i n s t a l l a t i o n s .  Power i n p u t ,  cable 

. lengths, te rmina t ions ,  a i r  cond i t i on ing ,  equ ipmen t . f oo tp r i n t ,  access, e tc . ,  

w i l l  be examined. 

3.1.2.2 E l e c t r i c a l  I n t e g r i t y  

The second o b j e c t i v e  t o  be accomplished i n  maxi SIL i s  t o  determine 

power, grounding, and i n t e r f a c e  e l e c t r i c a l  compati b i l  i t y  o f  major  c o n t r o l  

components. 

3.1.2.3 Component Funct ions 

The t h i r d  o b j e c t i v e  i s  t o  demonstrate each major  component func t ions  i n  

accordance w i t h  manufacturer 's  speci f i c a t i o n :  

A.:  Test  w i t h  manufacturer 's  d iagnos t ics .  

B. ' Operat ion w i t h  manufacturer 's  procedures. 

C. Operat ion w i t h  fac to ry  t e s t  procedures. 

3.1.2.4 I n t e r f a c e  Funct ions 

The f o u r t h  o b j e c t i v e  i s  t o  eva lua te  subsystem i n t e r n a l  and e x t e r n a l  
. . 

i nter.faces .(hardware and so f tware) .  These . i n t e r f a c e s  . .  . . .  . . . are: .. . - . . . 

A. SDPCIDAS computer ' G. DAS displays/DAS computer' 

B. . . SDPCIOCS computer , H. OCS displaysIOCS computer 

C. DARIISIDAS computer I. RLU/SDPC 

D. SHIM[:lS/ DAS computer J. SCU/SDPC 

E. Time-of-Day/DAS computer K. SCU/DARMS 

F. Time-of-Day/ DAS computer L. SCUIILS 

The f i f t h  o b j e c t i v e  i s  t o  demonstrate t h e  f o l l o w i n g  p l a n t  c o n t r o l  

f unc t i ons :  

A. Operator i nte r faces  

B. 1np'ut data processing 

C. Output data processing 
Data  d l  splays/pr.s'nti ng 

D. Operat ing modes 
Data a r c h i  v i  ng 

E.. Tool sof tware 

F. P l a n t  c o n t r o l  con f i gu r i ng ,  d isp lays ,  g raph ics  

MCDONNPLL DOUGLAS s 



3.1.3 M i n i  SIL Ob jec t i ves  

The m i n i  SIL opera t ion  w i l l  p rov ide  t h e  c a p a b i l i t y  t o  con t inue develop- 

ment o f  t h e  OCS c o n t r o l  a p p l i c a t i o n  so f tware  and mod i fy  o r  r e p a i r  DAS sof tware 

as requ i red  a f t e r  t h e  SIL equipment has been sent  t o  t h e  s i t e .  

3.1.3.1 A p p l i c a t i o n  Software 

The e s s e n t i a l  i n t e r f a c e s  between OCS and t h e  p l a n t  c o n t r o l  system w i l l  

be proven ili maxi SIL.   he pr imary o b j e c t i v e  o f  t h e  m i n i  SIL i s  t o  complete 

t he  development o f  t he  OCS c o n t r o l  app l - i ca t i on  software. F igu re  1-3 i n d i c a t e s  

t h a t  s u f f i c i e n t  hardware i s  present  i 'n m i n i  SIL t o  con t inue -development and 

demonstrat ion o f  t he  OCS a p p l i c a t i o n s  software. 

3.1.3.2 M o d i f i c a t i o n  o f  OCS/DAS Software 

M i n i  SIL w i l l  p rov ide  a  l o c a l  c a p a b i l i t y  t o  mod i f y  t h e  OCS/DAS sof tware 

as requ i red  du r i ng  i n i t i a l  checkout and s t a r t u p  operat ions,  thus o b v i a t i n g  

ex tens ive  on-s i  t e  TDY. 

3.2 TEST FACILITY 

3.2.1 MVCU Test ing  

MVCU t e s t s  w i  11 be. accompl i shed i n  t h e  On-Line .S imu la t ion  F a c i l i t y  (OLSF) 

a t  MDAC-HB. The MVCU . w i l l  i n t e r f a c e  w i t h  t h e  OLSF analog computer as shown 

i n  F igu re  3-1. Level changing i s o l a t i o n  c i r c u i t s  a r e  r e q u i r e d  t o  i n t e r f a c e  

the  two systems. 

b . .  Figure 31, MVCU Facility Configuration 
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3.2.2 Maxi SIL 

Maxi SIL i s  l oca ted  on the  t h i r d  f l o o r  o f  B u i l d i n g  22 a t  the. MDAC-HB 

f a c i l i t y .  The equipment c o n f i g u r a t i o n  f o r  t h e  maxi SIL i s  shown i n  F igure  3-2. 

The SIL w i  11 prov ide  a  c o n t r o l  led-ent ry ,  a i r - cond i t i oned  area f o r :  

A. ~ ~ u i ~ m e n t  rece iv ing ,  assembly, and i n s t a l  l a t i o n .  

.B. Fab r i ca t i on  o f  e l e c t r i c a l / e l e c t r o n i c  assemblies, w i r i n g ,  t e s t  

cab l ing ,  t e s t  set ,  e t c .  

C. General-purpose t e s t  equipment. 

D. Storage, o f f i c e  work area. 

E. System t e s t i n g .  

3.2.3 M in i  SIL 

Min i  SIL i s  comprised o f  . f a c i l i t i e s  i n  two l o c a t i o n s  a t  MDAC-HB. A 

MODCOMP computer f a c i l i t y  t o  support OCS sof tware development and modi f i ca- ,  

t i o n s  t o  DAS computer sof tware w i l l  be l oca ted  on the  f i r s t  f l o o r  of Bui l 'd ing 

10 a t  the  MDAC-HB f a c i  1  i t.y : A Bec kman Opera tor .  P.rogrammi ng I n t e r f a c e  U n i t  

(OPIU) and a  M u l t i v a r i a b l e  Contro l  U n i t  (MVCU) t o  suppor t ' eva lua t i on  and 

changes t o  c o n t r o l  a lgor i thms w i l l  be l o c a t e d ' i n  t he  OLSF i n  B u i l d i n g  22 a t  

MDAC-HB. The equi.pment c o n f i g u r a t i o n  f o r  t h e  m in i  SIL - l o c a t e d  i n  B u i l d i n g  10 

i s  shown i n  F igure  3-3. The SIL w i l l  p rov ide  a  con t ro l l ed -en t r y ,  a i r -  

cond i t ioned area f o r  equipment i n s t a l l a t i o n  and system t e s t i n g .  

The equipment c o n f i g u r a t i o n  . f o r  t h e  m in i  SIL l oca ted  i n  B u i l d i n g  22 i s  

shown i n  F igure  3-1. 

3.3 SCHEDULE' 

The beginning o f  maxi SIL i s  expected i n ' o c t o b e r  1980 .  The end i s  

scheduled on March 16, 1981. Fi,gure 3-4 i n d i c a t e s  the  planned schedule f o r  

the maxi SIL, BCS SIL, and m in i  SIL phases o f  t he  SIL.program. 

3.3.1 Maxi SIL Bui ldup and Test Schedule 

The ac tua l  p lan  f o r  bu i l dup  and t e s t  o f  t h e  maxi SIL i s  shown i n  

Figures 3-5 through 3-8. The key mi lestones are: i n s t a l l a t i o n  o f  t h e  

C '  i n i t i a l  DAS computer the f i r s t  week o f  October f o l l owed  c l o s e l y  by i n s t a l  l a -  

t i o n  o f  t h e . i n i t i a 1  OCS computer; i n s t a l l a t i o n  o f  t he  SDPC equipment t h e  f i r s t  

10 
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Figure 33. Equipment Configuration - MINI SIL . . 
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Figlure 3-4. Sysdems integration Laboratory Overall Activities Schedule 
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Figure 3-7. SI L D A S  Software integration Test Ran Schedule 
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Table 3-1. SIL Equipment I n t e g r a t i o n  (Page 1 'of 2') 

Stage D e l i v e r y .  
Seq ' . I t em Supp1.i e r  da te  I I 1  I11 I V  V Remarks* 

1 Basic OCS. Computer Modcomp 10-20-80 * 2, 3 

1A OCS Computer add- Modcomp 12-8-80 * 2 
on 

1B OCS Co lor  CRTs Bec kman 1 2- 1 -80 * 
2 SDPC Consoles/ Beckman 12-1-80 ' * 

Remotes 

3 ILS Beckman 1-1 5-81 * 
4 SCU 

5 RLU 

6 BCS 

Rocketdyne 1-1 5-80 

Rocketdyne 1-1 5-80 

MDAC 2-2-80 

7 Basic DAS Computer Modcomp in-house * 1, 2 

7A DAS Computer add- Modcomp 12-8-80 2 
on 

JB DAS Co lor  CRTs/ I SC 10-1 3-80 * 
Pr ' i  n t e r s  

7C S t r i p  Chart  Gou'l d 11-10-80 . * . 9  
Recorders 

8 DARMS 

9 SHIMMS 

Cyber 10-6-80 * 
Cyber 12-15-80 

9A SHIMMS f i e l d  N/A 
inst ruments 

10 WWV Recei ver/TCG Sys tem Donner 11 -3-80 * 
11 T/G Contro l  C7 E N/A 

12 T r i p  Log ic  S/R N/ A 6 

'1 3 HAC M a r t i n  N/A 6 

14 ' Special  Swi tch Beckrnan 12-1 -80 
Panel s 

15 C i  rcumsol a r  
Tel.esco pe 

17 Cont B u i l d  
Weather Sta 

18 P l a n t  Devices. N/ A 6 
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Table 3-1. SIL Equipment I n t e g r a t i o n  (Page 2 of 2 )  

*Remarks : 

1 . Basic  DAS computer t o  be moved f rom 10-1 t o  22-3. 

2. Relocate power .panels t o  a f f o r d  bottom cab le  access t o  cab ine ts .  

3. Basic OCS computer w i l l  be i n i t i a l l y  i n s t a l l e d  w i t h o u t  communications 
processor f o r  asynchronous RS232 communication c o n t r o l l e r .  

4. Add te rmi  na ti on res  i s t o r s  and jumpers.. 

5. Add c i r c u i t  f o r  i n t e r r u p t  l . i ne  t o  DAS computer. 

6. N/A i n d i c a t e s  equipment w i l l  n o t  be a v a i l a b l e  f o r  i n t e g r a t i o n  i n t o  SIL 
a c t i v i t i e s .  

7. I n s t a l l  i n  DARMS CGU' cab ine t  f o r  SIL. 

8. BCS development by MDAC w i l l  proceed i n  p a r a l l e l  w i t h  and independent o f  
SIL us ing  sur rogate  OCS computer. Software t o  be t e s t e d  w i t h  MAXNET 
ope ra t i ng  system i n  SIL OCS computer du r i ng  Stage V.  

9. ~ t . r i p  c h a r t  recorders wi 11 be i n t e g r a t e d  w i t h  MODACS-I11 i n  Stage IV:  

10. Swi tch panels w i l l  be i n t e g r a t e d  w i t h  ILS and RLU i n  Stage V.  

A d e s c r i p t i o n  o f  t he  a c t i v i t i e s  t o  be performed f o r  each stage i s  g iven  

i n  t h e  f o l l o w i n g  paragraphs. 

3.3.2 SIL Stage 0 A c t i v i t i e s  ( S I L  Prepara t ion)  . 

The f o l l o w i n g  a c t i v i t i e s  w i l l  be performed du r i ng  Stage 0. 

A. Prepare SIL f a c i l i t y .  

1. Def.ine and i n s t a l l  e l e c t r i c a l  power f o r  SIL equipment. 

2. Def ine  and o b t a i n  f u r n i t u r e .  

3. Def ine  and i n s t a l l  te lephones. 

4. Def ine, i n s t a l l ,  and checkout f o u r  w i r e  l i n e s  f rom SIL area t o  

so f tware  development t e rm ina l  area. 

5. Def ine  and i n s t a l l  door 1oc .k~ .  

B. Prepare SIL equipment l ayou ts .  

1. Phys ica l  l o c a t i o n .  

2. E l e c t r i c a l  power cab le  r o u t i n g .  

3. S ignal  cab le  r o u t i n g .  
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C. Def ine SIL unique cable requirements. 

1. Power 

2. Signal 

D. Fabr ica te  Stage I cables.. 

1. Power 

2. Signal 

E. Prepare SIL area f l o o r .  

1. Clean 

2. Mark equipment' l o c a t i o n s  

3. Cut cable access holes i n  f l o o r  t i l e s  f o r  Stage I equipment. 

F. Def ine SIL support equipment requirements fo r :  

1. J-Box A s u b s t i t u t e  

2. . Temporary mounting racks f o r  SHIMk1.S remote a c q u i s i t i o n  (RAS) 

u n i t s  . 
3. P l a n t  i n t e r f a c e  checkout devices f o r :  SDPC-; DARMS; ILS; SHIMFIS; 

' 

SCU; RLU; Modems f o r  MDAC data l i n k  and p l a n t  t r i p  l o g i c  

4. I n t e r f a c e  checkout devices f o r  c o n t r o l  and i ns t rumen ta t i on  

(C&I) equipment not-  ava i  lab1 e f o r  SIL i n t e g r a t i o n  i n c l  uding: T/G Cont ro l  U n i t  . 

and weather s t a t i o n s  

G. Fabr ica te  SIL support equipment f o r  Stage I. 

H. Prepare f o r  move o f  i n i t i a l  DAS computer t o  . S I L  area. 

I. Def ine and. arrange f o r  consumable supp l ies .  

J. Set up Stage I equipment l o g  books. 

K. Prcpare Test  c o n t r o l  Drawing f o r  Stage I. ' 

'L. ~ e f i n e  and f a b r i c a t e  power panel ex tens ion  mounts f o r  MODCOMP 

3.3.3 SIL Stage I A c t i v i t i e s  ( I n i t i a l  DAS I n t e g r a t i o n )  

The f o l  lowing a c t i v i t i e s  w i  11 be p e r f o n e d  du r ing  S t a g e 1  : 

A. Move i n i t i a l  DAS computer f rom temporary area t o  SIL area and run  

standard MUUCUMP computer f u n c t i o n a l  t e s t s .  

B .  Remove bottom screen from MODCOFIP computer cabinets and r e l o c a t e  

power panels us ing  new extension mounts. 

C.  Receive, i n s t a l l ,  and checkout Stage I equipment i d e n t i f i e d  i n  

Table 3-1. 
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D. Perform Stage I equipment addi t i o n s / m o d i f i c a t i o n s  as shown i n  

Tabl e 3-2. 

E. Connect and checkout Stage I i n t e r f a c e s  i n  accordance w i t h  

Table 3-3. 

F. Connect DAS computer t o  so f tware  development t e rm ina l s  v i a  f o u r  

.w i re  l i n e s  and checkout. 

G. Fabrica,te Stage I 1  cables.  

H. Fab r i ca te  Stage 1.1 SIL suppor t  equipment. 

I. Set up Stage I 1  equipment t e s t  l o g  books. 

J. Main ta in  equipment t e s t  l o g  books. 

3.3.4 SIL Stage I 1  A c t i v i t i e s  ( I n i t i a l  OCS I n t e g r a t i o n )  

The f o l  1 owing a c t i  v i  t i e s  w i  11 be performed du r i ng  Stage I I : 

A. Receive, i n s t a l l ,  and checkout Stage I 1  equipment as shown i n  

Tabl e 3-1 . 
B. Perform Stage 1I .equipment  add i t i ons /mod i f i ca t i ons  as shown i n  

Table 3-2. 

C. Connect and checkout Stage I 1  i n t e r f a c e s  i n  accordance w i t h  

Table 3-3. 

D. Fab r i ca te  Stage I 1 1  ca6les.  

Table 3-2. Cont ro l  and Ins t rumenta t ion .  Equipment Mod i f i ca t i ons  i n  SIL 

SIL S tage  

scq Desc r i p t i on  I .I I I I I I V V. 

1 Modify Modcomp computer cab ine ts  f o r  * * 
bottom cable,  access 

2 Add te rmina t ions  t o  DARMS RMUs * 

3 Add 5-vul  t vu tpu t  c i r c u i t  t o  BARMS * 
CCU f o r  DAS computer ex te rna l  
i n t e r r u p t  , 

4 Add'component I D  tags t o  equipment 
cab ine ts  and cab1 es 



t a Table 3-3. SIL ~ n t e r f a c e  Checkout Plan (Page 1 of 5)  

3 I n t e r f a c e  SIL Stage 
! 
P Seq From To Desc r i p t i on  Q ~ Y  I I 1  I 1 1  I V  V Remarks* B c 1 OCS OCS Contro l  Room Color  CRTs 2 4.1 

2 OCS OCS Contro l  Room M a t r i x  P r i n t e r  1 2.1 

OCS Engineering Eva1 ua t i on  Room B/W 2 2.2 
C RTs 

4 OCS OCS . Consol e Device 1 2.3 

5 OCS OCS Magnetic Tape Dr i ve  1. 2.4 

6 OCS OCS 10 MB Disk 1 2.5 

7 OCS OCS 67 MB Disk 

8 OCS SDPC Data L i n k  

N 9 OCS BC S D i g i t i z e r  data l i n k  ; 1 
N 

10 OCS B CS Dual Tone Modulat ing Frequency 1 
(DTMF) data l i n k  

11 OCS BCS 'L ink  t o  modem f o r  Modacs ,111 1 

12 OCS BCS BCS CRT/Copi e r  1 

13 OCS DAS . 

14 OCS WWV 

OCS CPU-DAS.CPU data l i n k  1 

~ d m e  o f  year  data t o  OCS 1 

15 OCS HAC CPU-CPU data l i n k  2 4.5 

16 SDPC SDPC Console CRTs 3 3.1 

17 SDPC SDPC Console , Loggers 3 3.2 

18 SDPC SDPC Consol e S t r i p  Char t  Recorders 3 3.3 

19 SDPC . 

20 SDPC 

SDCP . 

SDPC 

MVCUs ( a t  4 Remote S ta t i ons )  2 1 

M u l t i p l e x e r  U n i t s  ( a t  4 Remote 8 
S ta t i ons )  



Table 3-3. S IL  I n t e r f a c e  Checkout p l a n  (Page 2 o f  5 )  

I n t e r f a c e  SIL Stage 

Seq From To D e s c r i p t i o n  my I I 1  I 1 1  I V  V Remarks* 

21 SDPC I LS Data l i n k  t o  MODICON 584 U n i t s  3 5.1 

22 SDPC I LS Data 1 i n k  t o  IPAC U n i t s  3 5.2 

23 SDPC SCU Measurement data t o  MVCU ( a t  - 3 5.3 
Remote S t a t i o n )  

24 SDPC . scu Neasurernent data t o  MUX, ( a t  3 5.4 
Femote S t a t i o n )  

25 SDPC DA S Data 1 i n k  6 4.6 

26 SDPC T r i p  Log.ic T r i p  da ta  t o  S t a t i o n  4 MUX 1 4.7 7 

27 SDPC P l a n t  MVCU commands and data 4 4.8' 8 

28 SDPC ' P l a n t  P'UX da ta  4 4.9 8 

29 ILS I LS ILS remote u n i t s  5 5.5 

30 ILS SCU Measurement da ta  t o  ILS 3 5.6 

31 ILS RLU Manual . r ese t  commands 2 5.7 
. . 

32 ILS  rip Log ic  Steam Dump System Peset comnand 1 5.8 7 

33 ILS Sw Panels Faanual.commands t o  ILS v i a  4 5.9 
Faodi con 584 

34 ILS Sw Panels Nanual commands t o  SDPC v i a  IPAC 4 5.10 

35 SCU RLU Measurement da ta  t o  RLU 2 5.11 

36 SCU DARMS M2asurement da ta  t o  DARMS.RMU 3 5.12 

37 RLU DARMS High-speed scan i n t e r r u p t  2 5.13 

36 RLU T r i p  Log i c  T r i p  i nd i c .a t i ons  2 !?.I4 7 

39 RLU HAC T r i p  i n d i c a t i o n  1 5.15 6 

40 RLU. Sw Panels T r i p  commands ' 4 5.16 



a 
!! Table 3-3. SIL I n t e r f a c e  Checkout Plan (page 3 o f  5 )  
a 
$ I n t e r f a c e  SIL Stage 
P 
P 
o Seq From To Desc r i p t i on  WY I I 1  I11 I V  V Remarks* 
0 

41 BCS BCS Contro l  room video mon i to r  1 5 

42 BCS BCS TV Cameras 4 5 

43 BCS BCS -V Contro l  r ece i ve rs  4 5 

44 BCS BCS -arget Pyrhel iometer  data 16 5 

45 BCS B CS 

46 BCS BCS 

47 DAS DAS 

- Target  Shu t te r  c o n t r o l s  

Modem t o  S t a t i o n  MODACS-I11 

S t r i p  c h a r t  data t o  MODACS I11 

48 DAS DAS Analog s igna l s  t o  s t r i p  char ts  2 4 4.11 

49 DAS DAS Data l i n k  t o  DEC 10 a t  MDAC (A3) 3 4.12 9 

P 50 DAS DAS Disp lay  data t o  c o l o r  CRTs 2 1.1 

51 DAS DAS Output data t o  CRT p r i n t e r /  2 1.2 
p l o t t e r  

52 DAS DAS B/W CRT Terminals 2 1.3 

. 53 DAS DAS . M a t r i x  p r i n t e r  1 - 1:4 

53 DAS DAS 600 Lpm p r i n t e r  

55 DAS DAS Console device 

56 DAS DAS Magnetic tape d r i v e  

57 DAS DAS €7 MB d i s k  

58 DAS DAS CRT programming te rmina ls  2 1.9 

59 DAS DARMS Cata l i n k  1 1.10 

60 DAS DARMS Command I i n k  1 1.11 

61 DAS DARMS High-speed scan i n t e r r u p t  1 1.12 



Table 3-3. SIL I n t e r f a c e  Checkout P lan  (Page 4 o f  5) 

I n t e r f a c e  S IL  Stage 

Seq From To D e s c r i p t i o n  m y  I I 1  I 1 1  I V  V Remarks* 

62 DAS. SHIMMS 'Data l i n k  1 4.13. 

63 DAS SHIMMS Cornnand l i n k  1 4.14 

64 DAS WWV Time o f  y e a r  da ta  t o  DAS 1 2.7 

€5 DAS WWV .Se r i a l  t ime  code t o  SIC recorders  1 2.8 

66 DAS HAC CPU-CPU da ta  l i n k  1 4.15 

E.7 DARMS DARMS CCU CRT Terminal  1 1.13 

DARMS 

DARMS 

SHIMMS 

SHIMMS 

SHIMMS 

SHIMMS 

wwv 
T/G Con t ro l  

T/G Con t ro l  

DARMS 

T/G Cont ro l  

SH IMMS 

SHIMMS 

SHIMMS 

SHIMMS 

wwv 
T/G c d n t r o l  

T r i p  Log i c  

Remote S t a t i o n  RMUs 8 1.14 

.High-speed scan I n t e r r u p t  1 1.15 

CRT Terminal  1 

Sta-1 Remote A c q u i s i t i o n  System 1 
[Tower weather s t a t i o n )  

RAS 1 

C o l l e c t o r , f i e l d  Remote Acqy i s i -  4 
t i o n  Systems 

Antenna 1 2.9 

Console ope ra to r  panel 1 

T r i p  i n d i c a t i o n  1 

77 T/G Con t ro l  Sw Panels . Manual Commands 1 2.10 10  

78 T r i p  Log i c  ' Sw Panels Master T r i p  

79 ILS P l a n t  ILS commands and da ta  

83 SCU P l a n t  Data t o  SCU 

81 RLU 

82 DARMS 

P l a n t  FLU commands and da ta  

P l a n t  Data t o  DARMS 



8 
8 Table 3-3. S,IL I n t e r f a c e  Checkout P lan  (Page 5 o f  5 )  . .  . 

e 
1 . *Remarks: 
9 

1. D i sk  U i l i t s  shared by .OCS and DAS computers. 

2. U s e d ' i n  S IL  on l y .  . . 

3. Data i n p u t  f rom si 'x wind towers and s i x  s e t s  of  spec ia l  h e l i o s t a t  i ns t rumen ta t i on .  

I 
4. Data i n p u t  from f o u r  weather s t a t i o n s  and t h e  c i r cumso la r  te lescope.  

5. BCS i n t e r f z c e s  w i l l  be checked separate f rom t h e  p r imary  SIL us ing  ser roga te  OCS computer. 

6 .  HAC equi  p m m t  must be s imulated.  

7. T r i p  l o g i c  must be s imulated.  . '  

8. P l a n t  i n t e r f a c e  dev ices r u s t  be s imulated.  
h) 
Q) 

9. I n t e r f a c e  a t  DEC-10 p robab ly  n o t  a v a i l a b l e  du r i ng  SIL t ime  frame. S i m u l a t i o n  may be requ i red .  

0  T/G c o n t r o l  equipment must be s imulated.  

11. Equipment n o t  a v a i l a b l e  f 3 r  SIL; t e s t  a t  s i t e .  



E. F a b r i c a t e  Stage I 1 1  S IL  suppor t  equipment. 

F . ,  Prepare t e s t  c o n t r o l  drawing f o r  Stage V I .  

G. Set up equipment t e s t  l o g  books f o r  Stage 111. 

H. M a i n t a i n  equipment t e s t  l o g  books. 

3.3.5 SIL Stage I11 A c t i v i t i e s  (SDPC I n t e g r a t i o n )  

The f o l l o w i n g  a c t i v i t i e s  w i l l  be performed d u r i n g  Stage 111: 

A. Receive, i n s t a l l ,  and checkout Stage I 1 1  eauipment as shown i n  

Table 3-1. 

B .  Perform Stage I I 1  equipment add i  t ions/modi  f i c a t i o n s  as shown i n  

Tabl e 3-2. 

C.  Connect and check o u t  Stage I 1 1  i n t e r f a c e s  i n  accordance w i t h  

Table 3-3. 

D. F a b r i c a t e  Stage I V  cab les .  

E. F a b r i c a t e  Stage I V  S IL  suppor t  equipment. 

F. Set  up equipment t e s t  l o g  books f o r  Stage I V .  

G. M a i n t a i n  equipment t e s t  l o g  books. 

3.3.6 SIL Stage I V  ~ c t f v i  t i e s  (Computer Update) 

The f o l  l ow ing  a c t i v i t i e s  w i  11 be performed d u r i n g  Stage I V :  

A. Receive, i n s t a l l ,  and checkout Stage I V  equipment as shown i n  

Table 3-1. 

B. P e r f o m  Stage I V  equipment addi  t i o n s / m o d i f i c a t i o n s  as shown i n  

Table 3-2. 

C. Connect and checkout Stage 1 V . i n t e r f a c e s  i n  accordance w i t h  

Table 3-3. 

D. F a b r i c a t e  Stage V cables.  

-. 
E. ~ a b r i c a t e  Stage V SIL suppor t  equipment. 

.... . F. Set  up equipment t e s t  l o g  books f o r  Stage V.  

G. M a i n t a i n  equipment t e s t  l o g  books. 

3.3.7 SIL Stage V A c t i v i t i e s  .(SCU/RLU/ILS I n t e g r a t i o n )  

The f o l l o w i n g  a c t i v i t i e s  w i l l  be performed d u r i n g  Stage V: 

A. Receive, i n s t a l l ,  and checkout Stage V equipment as shown i n  

Tabl e 3-4 . 
B. Perform Stage V equipment add i  t i o n s / m o d i f i c a t i o n s  as shown i n  

Table 3-2. 

27 

MCDONNELL 



C. , Connect and checkout Stage V i n t e r f a c e s  i n  accordance w i t h  Table 3-3. 

D. Release. t e s t  c o n t r o l  drawing f o r  Stage V I .  

E. Ma in ta in  equipment t e s t  l o g  books. 

3.3.8 SIL Stage V I  A c t i v i t i e s  (System Eva lua t ion)  

The f o l l o w i n g  a c t i v i t i e s  w i l l .  be performed du r ing  Stage V I :  

A. Perform system-level f u n c t i o n a l  t e s t s  i d e n t i f i e d  . . .  i n  Table 3-4 
t o  t h e  ex ten t  poss ib le  w i t h i n  t h e  scheduled t ime o f  SIL a c t i v i t i e s .  

. B .  Prepare p lan  f o r  Stage V I I  (packing and sh ipp ing) .  

C.  Ma in ta in  equipment t e s t  l o g  books. 

D. Move.BCS SIL c o n t r o l  b u i l d i n g  equipment t o  maxi SI,L area, i n t e g r a t e  

w i t h  OCS computer and checkout w i t h  sof tware running under t h e  Maxnet Operat- 

i n g  System. 

3.3.9.  SIL Stage V I I  A c t i v i t i e s  (Pack and Ship)  

The f o l l o w i n g  a c t i v i t i e s  w i l l  be performed du r ing  Stage V I I :  

A. Prepare c o n t r o l  and ins t rumenta t ion  ( C I I  ) equipment f o r  shipment 

t o  p l a n t  s i t e .  

B. Ship C & I  equipment t o  p l a n t  s i t e .  

C. Prepare SIL r e p o r t .  

3.4 TEST CONFIGURATIONS 

3.4.1 MVCU. Testi.ng Con f igu ra t i on  

A Beckman mu1 t i ' v a r i a b l e  cor i t ro l  u n i t ,  which i s  t he '  key element of t he  

SDPC, w i l l  be i n s t a l  l e d  i n  a  l abo ra to ry  area a long w i t h  a  Beckman Operator 

, Interface U n i t  and te rm ina t i ng  equipment. A 111.in1rnum number of d r i v e r s  will be 

f a b r i c a t e d  - t o  a1 1  ow i n t e r f a c i n g  w i t h  t h e  OLSF computer. Capabi 1  i t y  t o  man- 

u a l l y  i n p u t  ex te rna l  d i s c r e t e  commands and .analog func t i ons  .and t o  .measure 

respo'nses w i  1  1  be provided. 

3.4.1.1 Test  Hardware 

F igure  1-3 i 11 us t ra tes  the  csnfigurd.(; ion o f  t he  tes ' t  hardware. 

3.4.1.2 Test  Software 

Beckman. " f i l l - i n - t h e - b l a n k s "  f i rmware and ope ra t i ng  procedures w i l l  be 

u t i l i z e d  t o  operate and conf igure the  Beckman equipment. Solilt! so f tware  w i l l  
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  able 3-4. System Funct ional  Tests (Page 1  o f  2)  
- 

~i ne A f fec ted  
i tem components Funct ional  t e s t  

1  DAS/ DARMS Operate DAS/DARMS i n t e r f a c e  w i t h  DAS t o o l  s o f t -  
ware i n s t a l  l e d  i n  t h e  f o l l o w i n g  modes: 

a, DAS data acqu is i t i ' on  

b .  DAS data a c q u i s i t i o n  and s t r i p  c h a r t  data 
a c q u i s i t i o n  

c. T r i p  data 

d. a. and b. together  

Operate DAS/SHIMMS i n t e r f a c e  w i t h  DAS t o o l  s o f t -  
ware i ns ta l . l ed  i n  t h e  f o l l o w i n g  modes: 

a. DAS data and meteorological  data a c q u i s i t i o n  

b: Special  h e l i o s t a t  data a c q u i s i t i o n  

c. a. and b. together  

'3 DAS/SDPC Operate t h e  DAS/SDPC i n t e r f a c e  w i t h  DAS t o o l  
, sof tware . i n s t a l l e d  i n  t h e  f o l l o w i n g  modes: 

a. .DAS request  o f  SDPC data 

b. SDPC data broadcast t o  DAS 

Operate t h e  DAS and OCS computers w i t h  t o o l  
sof tware i n s t a l l e d  i n  t h e  fo l l .ow ing modes: 

a. DAS data request  f o r  OCS data 

b .  OCS data request  f o r  DAS data 

5 ~ ~ ~ / ~ i m e - o f  -day Operate the  DAS computer w i t h  t o o l  sof tware 
' i n s t a l l e d  t o  update DAS computer c lock  from WWV 
t ime-nf-day .clock. 

6 DAS Computer Operate t h e  DAS computer w i t h  t h e  to.01 software 
i n s t a l  1  ed i n  ' the f o l l o w i n g  modes : 

a. Data a c q u i s i t i o n  setup 

b. Data a c q u i s i t i o n  and data processing f o r  a l l  
serv iced i nter faces  

c .  Data ou tpu t  t o  s t r i p  cha r t s  

d. Data ou tpu t  t o  c o l o r  CRT d isp lay-graph ic  and 
t a b u l a r  mode of opera t ion  

e. Data ou tput  t o  DEC-PDP-10 computer 

f .  Data a rch i ve  t o  magnetic tape 

g .  Data ou tpu t  t o  OCS iunlputer 
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Table 3-4. System Funct ional  Tests (Page 2  o f  2) 

L ine  f i f e c t e d  
i tem components Funct ional  t e s t  

6 . DASComputer h. a.  through g. coord inated t o  s imu la te  
(cont .  ) t y p i c a l  s i t e  opera t ion  

i. 'DAS computerd iagnost ics  

7 OCS/OCS Graphics Operate t h e  OCS computer w i t h  t h e  OCS g raph ic  
(See Note 1  ) te rmina l  i n t e r f a c e  sof tware i n s t a l l e d  i n  t he  

f o l l o w i n g  modes: 

a. Graphic p i c t u r e  b u i l d i n g  

b .  Graphic p i c t u r e  d i s p l a y  o f  background w i t h  
s imulated dynamic data. 

c .  Graphic p i c t u r e  s e l e c t  from keyboard f o r  one 
. . and two d i s p l a y  te rmina ls  

8 OCS/DAS/SDPC Operate the  OCS computer w i t h  OCS t o o l  sof tware 
(See Note 1  ) t h a t  acqui res data t o  be d isp layed on t h e  OCS 

graphics te rmina l  i n  t he  f o l l o w i n g  modes: 
1/ a. 'SDPC data acqu i re  and d i s p l a y  

b. DAS computer data acqu i re  and d i s p l a y  

' c .  DAS/SDPC data acqu i re  concur ren t ly -  and 
d i s p l a y  

9 SDPC/ILS Operate t h e  SDPC w i t h  t h e  ILS connected i n  t he  
f o l l o w i n g  modes: 

a. Con'figure SDPC f o r  p l a n t  s t a r t  up 

h. Configure ILS f o r  .p lan t  s t a r t  up 

c .  B u i l d  g raph ic  d i s p l a y  on SDPC te rm ina l  

.d. Operate frdrn t h e  SDPC console w i t h  se lec ted  
s imulated i npu ts  from t h e  SDPC and ILS remote 
hardware- 

e. D isp lay  se lec ted  i npu ts  on graph ic  d i s p l a y  

10 SDPC/ILS/SCU/RLU a. Simulate a  p l a n t  t r i p  i n i t i a t e d  from the  RLU 

b. Operate f r o m  the  SDPC console w i t h  se lec ted  
s imulated i n p u t s  from the  SCU 
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.be p rov ided t o  be r e s i d e n t  i n  t h e  OLSF computer t o  s imu la te  responses t o  

t h e  MVCU. 

3.4.2 Maximum SIL Test  Con f i gu ra t i on  

The maximum SIL t e s t  c o n f i g u r a t i o n  w i l l  i n c l u d e  as many elements of t he  

P i l o t  P l a n t  c o n t r o l s  as a re  a v a i l a b l e .  F igu re  3-9 i s  an overview o f  t h e  

planned maximum SIL t e s t  ' con f i gu ra t i on ,  and each major  component w i l l  be 

t e s t e d  f o r  readiness p r i o r  t o  i n t e r f a c i n g . a n d  then i n t e g r a t e d  t o  suppor t  sys- 

tem t e s t i n g s .  The Master Contro l  Console houses many elements f rom d i f f e r e n t  

components and should be the  c e n t r a l  ope ra t i ng  p o i n t  f o r  a l l  SIL a c t i v i t i e s .  

3.4.2.1 Operat ional  Contro l  System 

Hardware 

The OCS hardware t o  be t e s t e d  i s  i l l u s t r a t e d  i n  F igu re  3-10. The MODCOMP 

computer and i t s  pe r i phe ra l s  and t h e  c o l o r  CRT te rm ina l s  make up t h i s  compo- 

nent .  F igures 3-11 and 3-12 a re  a  b lock  d iagram.o f  OCS computer and F igu re  

3-'13 i s  a  b lock  diagram o f  t h e  c o l o r  CRT te rm ina l s .  MODCOMP d iagnos t i cs  

s h a l l  be u t i l i z e d  t o  demonstrate MODCOMP hardware readiness. Tes t  suppor t  

sof tware s h a l l  be u t i l i z e d  t o  demonstrate t h e  i n t e r n a l  i n t e r f a c e  between t h e  

- . ' MODCOMP and t h e  c o l o r  CRT te rm ina l s .  

OCS Software Con f i gu ra t i on  

The f o l l o w i n g  paragraphs d iscuss t h e  so f tware  c o n f i g u r a t i o n  t h a t  w i l l  be 

used t o  accompl i sh the  i n t e r f a c i n g  o f  computer vendor suppl i e d  pe r i phe ra l  s  

- and pe r i phe ra l s  supp l ied  by subcontractors t o  t h e  SFDI. 

.The OCS computer system w i l l  be d e l i v e r e d  t o  t he  SIL i n  an i n i t i a l  

c o n f i g u r a t i o n .  

An a d d i t i o n a l  s e t  o f  pe r i phe ra l  equipment w i  11 be '  provided, as i n d i c a t e d  

by t h e  schedule i n  F igu re  3-6, t o  b r i n g  .the OCS t o  t h e  f i n a l  as -de l i vered  

con f i gu ra t i on  midway through t h e  SIL t e s t i n g  pe r i od .  

MCDONNELL DOUGLAS 

L Z  



SDPC 

DAS Computer OCS Computer 

SH IMMS CCU 

- - - -  
Plant Devices . 

- - - 
Indicates not 

I availablu rul SIL 
L,,, 

Figure 39. ~ a x i  St L Test Configuration 

MCDONNELL DOUGLAS s 



Figure 310. OCS Computer Configuration 
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MODCOMP Pe r i phe ra l  Equipment. When t h e  OCS computer system i s  d e l i v e r e d  i n  

: i t s  i n i t i a l  c o n f i g u r a t i o n  ,, t h e  f o l  l ow ing  MODCOMP suppl i e d  p e r i p h e r a l  dev ices 

w i  11 be t e s t e d  by MODCOMP f i e 1  d  i n s t a l  1  a t i o n  personnel us i ng  s tandard  MODCOMP 

d i a g n o s t i c  programs. 

A. OCS tape  d r i v e ,  9 t r a c k ,  800 BPI, 75 IPS 

B. Console dev ice  ( k e y b o a r d l p r i n t e r )  

C.  67 MB d i s c  d r i v e s  (dua l  p o r t s )  

D. 10 ,MB d i s c  d r i v e s  

WWV: T h i s  p e r i p h e r a l  dev ice  i s  designed t o  generate e l e c t r i c a l  s i g n a l s  - 
which rep resen t  coord ina ted .  u n i v e r s a l  t i m e  i n f o r m a t i o n  i n  a  coded fo rmat .  

Opera t iona l  ' r e c e i  v i  ng and decoding ..software w i  11 be e x e r c i  sed t o  v e r i f y  t h a t  

t h e  WWV s i g n a l s  a r e  be ing  rece i ved  by t h e  OCS. 

A  spec ia l  t e s t  so f twa re  module w i l l  be r e q u i r e d  t o  con t i nuous l y  m o n i t o r  

t h e  o u t p u t  o f  t h e  WWV decode module and d i s p l a y  t h a t  o u t p u t  t o  a  CRT i n  con- 

v e n t i o n a l  t ime  format,  i .e., HH:MM:SS. 

OCS F i n a l  Con f i gu ra t i on .  When MODCOMP i n s t a l  1s t h e  a d d i t i o n a l  p e r i p h e r a l s  

t o  t h e  OCS computer system, t h e  f o l l o w i n g  dev ices w i l l  be i n s t a l  1  ed and 

: t e s t e d  by FIODCOMP f i e l d  personnel : 

A. The MAXNET I V  i n t e r f a c e  between t h e  OCS and DAS computer systems. 

MODCOMP w i l l  v e r i f y  t h a t  t h e  communications l i n k  between t h e  two computers i s  

o p e r a t i o n a l  and t h a t  messages can be sen t  f rom o n e ' a p p l i c a t i o n  program t o  

another .  

B. The m a t r i x  p r i n t e r  w i l l  be i n s t a l l e d  and v e r i f i e d  by MODCOMP per-  

sonnel us i ng  s tandard  d i a g n o s t i c  t e s t  programs suppl i e d  by  MODCOMP. 

C .  Two a d d i t i o n a l  b l a c k  and w h i t e  CRT t e r m i n a l s  w i l l  be connected t o  

t h e  OCS. MODCOFIP personnel w i l l  t e s t  t h e  t e r m i n a l s  us ing  s tandard  MODCOMP 

t e s t  d i a g n o s t i c  so f tware .  

Co lo r  CRTs. Two s p e c i a l  Beckman s u p p l i e d  c o l o r  CRTs w i l l  be i n t e r f a c e d  t o  

t h e  OCS a f t e r  ' t h e  OCS i s  equipped w i t h  a l l  MODCOMP s u p p l i e d  p e r i p h e r a l s .  
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These spec ia l  CRTs w i l l  have t o  be t e s t e d  i n  severa l  s tages which a r e  

desc r i  bed be1 ow: 

A .  I t  i s  expected t h a t  t h e  i n t e r f a c e  ( I / F )  t o  these  CRTs wi l .1 be a  . 

s tandard  I / F  corresponding t o  RS-232-C; t h e r e f o r e ,  a  s tandard  so f twa re  d r i v e r  

can be used t o  per fo rm t h e  phys i ca l  t asks  o f  t e s t i n g  s t a t u s ,  per forming t h e  

necessary "are-you-ready?" t e s t s  and moving messages across t h e  I / F .  

B. The message con ten t  w i l l  be v e r i f i e d  by des ign ing  and b u i l d i n g  

spec ia l  t e s t  so f twa re  t o  invoke  t h e  s tandard  d r i v e r  t o  send o r  r e c e i v e  "canned" 

messages t o / f r o m  t h e  c o l o r  CRT. 

The t e s t  so f tware  must be designed t o  p e r m i t  a  t e s t  o p e r a t o r  t o  

s e l e c t  which "canned" message i s  t o  be sen t '  v i a  t h e  system suppor t  so f twa re  

f r om one o f  t h e  b l a c k  and w h i t e  t e r m i n a l s .  T h i s  s p e c i a l  p i e c e  o f  t e s t  s o f t -  

ware p l u s  t h e  debugging c a p a b i l i t y  o f  t h e  MODCOMP system w i l l  a l l o w  a  pre-  

se lec ted  s e t  o f  messages t o  be sen t  t o  and rece i ved  f r om t h e  CRTs. Th i s  s e t  

of messages w i l l  t e s t  a l l  o p e r a t i o n a l  c a p a b i l i t i e s  o f  t h e  CRTs. 

SDPC. The OCS i n t e r f a c e s  w i t h  t h e  Beckman SDPC i n  two ways. The f i r s t  i s  a  

connec t ion  t o  t h e  SDPC Host Communications Processor  (HCP) and t o  t h e  P e r i -  

phera l  I n t e r f a c e  Processor (PIP) .  See Fi,gure 3-14. I n t e r f a c e s  t o  t h e  HCP 

a r e  used t o  read da ta  f rom t h e  CCM and w r i t e  new da ta  i n f o r m a t i o n  i n t o  t h e  

CCM. 

I n t e r f a c e s  t o  t h e  PIP a r e  used t o  c o l l e c t  da ta  ori a  p e r i o d i c  bas.is f rom 

t h e  OCS. I n  t h i s  usage, t h e  OCS w i l l  he s i m u l a t i n g  a MVCU which a l l o w s  t h e  

OCS t o  p rov ide  c a l c u l a t e d  parameters t o  t h e  SDPC as i f  those  parameters were 

c o l l e c t e d  f rom t h e  f i e l d .  

Reading Data f rom CCM. The f i r s t  s t e p  i n  check ing o u t  t h e  OCS/SDPC i n t e r f a c e  

i s  t o  l o a d  a  CCM w i t h  hexadecimal da ta  v i a  t h e  SDPC debugging program. Th i s  

p rov ides  a  known reference from which a  comparison can be made,once t h e  da ta  

i s  read  ove r  t o  t h e  OCS. 

The n e x t  s t e p  i s  t o  enable t h e  MODCOMP debugging program and a l l o w  t h e  

HCP read  program t o  execute once i n  t h e  OCS and r e t u r n  t o  t h e  debug m o n i t o r .  

bJhen t h i s  happens, t h e  da ta  bu f fe r  t h a t  was read  can' be dumped t o  e i t h e r  a  CRT 

o r  p r i n t e r . w h e r e  i t  can be v e r i f i e d  t h a t  t h e  da ta  read  i s  indeed t h e  da ta  

t h a t  i s  expected. 
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I n  a  s i m i l a r  way, da ta  can be s t r u c t u r e d  i n  t h e  OCS da ta  b u f f e r  and s e n t  

t o  t h e  HCP and depos i ted  i n t o  t h e  CCM and t h e  SDPC debug program can v e r i f y  

t h a t  t h e  CCM d i d  r e c e i v e  t h e  da ta  i n  t h e  p roper  form. 

- 
HCP 

CCM 

PIP 
r---- 
I MVCU 
LA--- 

Data t r a n s f e r  between t h e  OCS and PIP/CCMs can be v e r i f i e d  i n  t h e  same 

manner as descr ibed  above. 

-* 

3.4.2.2 Data A c q u i s i t i o n  System C o n f i g u r a t i o n  

Hardware 

The DAS hardware t o  be t e s t e d  i s  i l l u s t r a t e d  i n  F i g u r e  3-15.. The MODCOMP 

computer and i t s  p e r i p h e r a l s ,  t h e  c o l o r  CRT te rm ina l s ,  t h e  s t r i p  c h a r t  

recorders ,  t h c  da ta  a c q u i s i t i o t ~  and i.er11u1e ~ ~ ~ u l t i p l e x e r  system and t h e  ha rd  

c o p i e r  make up' t h i s  component. F igures  3-1 6. and 3-1 7 a r e  d e t a i l e d  b l o c k  

diagrams o f  t h e  DAS computer, and F i g u r e  3-18 i s  a  b l o c k  diagram o f  DARNS. 

F igu re  3-1 9 i s  a  b l o c k  diagram o f  t h e  c o l o r  CRT t e h i n a l  s. 
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Figure 3-16. DAS Computer Block Diagram (Initial Configuration) 
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Figure 3-19. DAS Color CRT Terminal Block Diagram 
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MODCOMP so f twa re  d i agnos t i cs  w i l l  be used t o  demonstrate MODCOMP computer 

hardware read iness .  The DARMS w i l l  use a  d i a g n o s t i c  program p rov ided  i n  f i r m -  

ware by cyber t o  determine read iness .  Tes t  suppor t  so f twa re  w i l l  be u t i l i z e d  

to '  demonstrate t h e  i n t e r n a l  i n t e r f a c e s  between t h e  MODCOMP and t h e  c o l o r  CRT 

te rm ina l s ,  t h e  DARMS, t h e  hard  cop ie r ,  and t h e  s t r i p  c h a r t  r eco rde rs .  . 

Sof tware 

Sof tware i s  shown i n  F i g u r e  3-20. 

A. I n t e r f a c e  V e r i f i c a t i o n s  

1. DARMS-DAS I n t e r f a c e  

a. Command L i n k  - RS-232 - Standard so f twa re  w i l 1 , b e  used t o  

download known da ta  t o  DARMS. The DARMS w i l l  perfort11 balance and c a l i b r a t i o n  

opera t ions  and t r a n s m i t  c a l i b r a t i o n  c o e f f i c i e n t s  t o  DAS. 

b.  Data L i n k  - The so f twa re  i n t e r f a c e  w i l l  be v e r i f i e d  by 

p roper  a c q u i s i t i o n , o f  data p e r  s tandard  so f tware .  Se lec ted  da ta  channels w i l l  

be s t i m u l a t e d  t o  p rov ide  known da ta  ou tpu t s .  

c.  Nigh-Speed Scan I n t e r r u p t  - A s in iu la ted  t r i p  c o n d i t i o n ' t o  

t h e  DARMS w i l l  be v e r i f i e d  t o  i n i t i a t e  c o l l e c t i o n  o f  high-speed da ta  scan v i a  

SFDI developed sof tware.  

2. SHIMMS-DAS I n t e r f a c e  

a. Command L i n k  - Requirements i d e n t i c a l  t o  DARMS-DAS i n t e r -  

face  except  t h a t  t h e  so f tware  u t i l i z e d  w i l l  be f o r  SHIMMS i n s t e a d  o f  DARMS. 

b. Data L i n k  - Requirements i d e n t i c a l  t o  DARMS-DAS i n t e r f a c e  

except  t h a t  t h e  SHIMMS a c q u i s i t i o n  program w i l l  be used. 

3. WWV-DAS - The d r i v e r  developed f o r  t h e  OCS computer w i l l  be 

used t o  show t h a t  DAS computer t ime  can be synchronized t o  WWV t i m e  u s i n g  

spec ia l  t e s t  so f tware  module. ' 

4. . SDPC-DAS Data L i n k  - SFDI developed so f twa re  w i l l  be used t o  

acqu i re  da ta  from t h e  SDPC. Acqu i red  da ta  w i l l  be analyzed us ing  s p e c i a l  

t e s t  software t o  v e r i f y  c o r r e c t  ope ra t i on  o f  t h e  communication p r o t o c o l  and 

t h e  so f tware  i n t e r f a c e s .  

5. DAS t o  MODACS I 1 1  - A  s p e c i a l  d r i v e r  w i l l  be developed t o  down 

l o a d  MODACS I 1 1  w i t h  a p p l i c a t i o n s  software and t o  t r a n s m i t  canned da ta  t o  

MODACS 111. Expected s t r i p  c h a r t  responses w i l l  c o n s t i t u t e  v e r i f i c a t i o n  o f  

t h e  so f tware  i n t e r f a c e s .  
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6. DAS t o  MDAC-DEC 10 - Spec ia l  d r i v e r  w i l l  .be developed t o  c o n t r o l  

SFD.I developed sof tware used t o  t r a n s m i t  da ta  v i a  phone l i n e s  t o  t e s t  hardware 

t h a t w i l l  v e r i f y  DAS so f twa re  i n te r f aces .  

7. DAS t o  HAC ' -  Spec ia l  d r i v e r  s h a l l  be developed t o  s imu la te  t h e  

HAC.. A  t e rm ina l  s h a l l  be used as anI/O dev ice  t o  check o u t  SFDI developed HAC 

a c q u i s i t i o n  sof tware.  

8.' DAS t o  OCS. - Spec ia l  d r i v e r  w i l l  be developed t o  c o n t r o l  s tan-  

dard  so f tware  t h a t  w i l l  f u r n i s h  o r  r e t r i e v e  OCS/DAS s t a t u s  da ta  o r  process 

OCSIDAS da ta  reques ts  v i a  MAXNET co re  devices. . . ' 

Data Process ing 

B. Data A r c h i v i n g  - SFDI developed so f twa re  w i l l  be exe rc i sed  t o  v e r i f y  

t h a t  da ta  f rom e x t e r n a l  sources can be a r ch i ved  on magnet ic tape  and t h a t  d i s k  

f i l e s  can be a rch ieved  t o  tape. 

C. Data Base Cons t ruc t i on  - SFDI developed so f twa re  w i l l  be exe rc i sed  t o .  

v e r i f y  t h a t  t h e  r e a l  t ime  da ta  base can be cons t ruc ted  and ma in ta ined  by DAS. 

D. CRT Format and Tabu la te  Data - SFDI developed so f twa re  w i l l  be exer-, 

c i s e d  t o  v e r i f y  t h a t  da ta  r e s i d i n g  i n  t h e  r e a l  t ime  da ta  base can be d i sp layed  

on t h e  c o l o r  'CRTs. 

E. CRT Format and P l o t  '- SFDI developed so f twa re  wi7 1  be used t o  

demonstrate t h a t  da ta  r e s i d i n g  i n  t h e  r e a l  t ime  da ta  base can be d i sp layed  

on t h e  c o l o r  CRTs. 

F. Data Playback 

'1. T r i p  Data Process ing - SFDI developed so f twa re  w i l l  be exe rc i sed  

t o  demonstrate t h a t  t r i p  da ta  r e s i d i n g  on d i s k  can be processed t o  y i e l d  a  

sequence o f  events l i n e  p r i n t e r  ou tpu t .  

2. ~ o r m a l  Playback - SFDI developed so f twa re  w i l l  be exe rc i sed  t o  

demosntrate t h a t  da ta  r e s i d u i n g  on tape  can be p layed  back f o r  d i s p l a y  on 

DAST. CRTS . 
G. Operator  Cont ro l  I n t e r f a c e  - SFDI developed sof tware w i l l  be exe rc i sed  

t o  demonstrate t h a t  ope ra to r  can i n i t i a t e  t asks  and per fo rm va r i ous  DAS func-  

t i o n s .  

H. DAS System Tes t  - DAS system o p e r a t i o n  f rom s t a r t u p  t h r u  wrapup w i l l  

be demonstrated u s i n g  SFDI developed sof tware.  

3.4.2.3 Subsystem D i s t r i b u t e d  Process Cont ro l  
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b Hardware 

The SDPC hardware t o  be tested,  i l l u s t r a t e d  i n  F igure  3-21, w i l l  be 

c e n t r a l l y  l oca ted  i n  the  Master Contro l .  Console Equipment i l l u s t r a t e d  i n  

Figures 3-22 through 3-25 which w i l l  be l oca ted  a t  remote s t a t i o n s  and i n t e r -  

connected by data highways t o  the  equipment i n  the  master c o n t r o l  console. 

The major elements o f  the  SDPC a re  the  c o l o r  CRT te rmina ls ,  t he  s t r i p  c h a r t  

recorders, t he  p r i n t e r i l o g g e r s ,  i n t e r l o c k  1  ogi  c, remote mu1 t i v a r i a b l e  con- 

t r o l l e r s ,  I P A C  m u l t i p l e x e r s  and i n t e r l o c k  l o g i c  110. Beckmann " f i ' l l - i n - t h e -  

b lank"  f i rmware w i l l  be used t o  con f i gu re  the  SDPC and demonstrate hardware 

readiness. 

Software 

No SDPC sof tware i s  requi red.  
-. 

3.4.2.4 'Real-Time Clock 
- 

Hardware 

,.-. A rea l - t ime  c lock  l oca ted  i n  t he  master c o n t r o l  console w i l l  be v e r i f i e d  

w i t h  the  WWV/time code generator  supp l ied  f o r  OCS and DAS computers. 

.,-. 

Software 

No sof tware i s  requi red.  

3.4.2.5 Signal -Cond i t ion ing  U n i t  
.... 

Ha rdwa r e  

. Representat ive s igna l  c o n d i t i o n i n g  u n i t s  f o r  t he  Receiver Subsystem and 

Thermal Storage, Subsystem t o  be t e s t e d  w i  11 be suppl i e d  by Rocketdyne. 

Software 

No Signal Cond i t ion ing  U n i t  so f tware  i.s requi red.  

3.4.2.6 Red L ine  U n i t  
- 
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The r e d  l i n e  u n i t s  f o r  t h e  Rece iver  Subsystem and Thermal Storage Sub- 

system t o  be t e s t e d  w i l l  be supp l i ed  b y  Rocketdyne. D iagnos t i c  t e s t  suppor t  

so f tware  f u r n i s h e d  by Rocketdyne w i l l  be used t o  demonstrate t h e  hardware 

readiness o f  t h e  RLU. 

Software 

The r e d  l i n e  u n i t  so f tware  t o  be t e s t e d  w i l l  be s u p p l i e d  by Rocketdyne. 

The r e d  1  i n e  u n i t s  w i l l  be c o n f i g u r e d  by l o a d i n g  t h i s  so f tware .  

3.4.2.7 Master  Cont ro l  Tes t  Set  

The Master  Cont ro l  Tes t  Set  w i l l  be an assembly o f  t e s t  equipment which 

w i l l  p rov ide  i n p u t  s i g n a l s  t o  t h e  SDPC and DARNS, and p r o v i d e  measurement 

and c a l i b r a t i o n  re fe rences .  The equipment planned c o n s i s t s  o f :  

A. T rans fe r  f u n c t i o n  ana lyzer  

B. Osc i l l oscope  

C .  Precis. iori DC power .suppl ' ies 

D. S imulated end ins t ruments  

1.  S t r a i n  gage b r i d g e  

2. RTT ' 

3. S igna l  and c a l  i b r a t i o n  vo l tages  

4. Cu r ren t  sources 

E. E l e c t r o n i c  mu1 t i m e t e r  

F. Con t ro l  s w i t c h i n g  pa'nel 

3.4.2.8 Ma jo r  I n t e r f a c e s  

F i g u r e  3-9 i l l u s t r a t e s  t h e  ma jo r  i n t e r f a c e s  i n  t h e  P i l o t  P l a n t  c o n t r o l s  

t e s t  c o n f i g u r a t i o n .  The e x t e r n a l  i n t e r f a c e s  a r e  those t h a t  a r e  t h e  respon- 

s i b i l i t y  of t h e  s u p p l i e r  o f  t h e  equipment o r  i s  between equipment s u p p l i e d  by 

subcont rac to rs  o r  assoc ia te  c o n t r a c t o r s .  

OCS I n te r f aces  

The ma jo r  OCS i n t e r f a c e s  a re :  

A. OCS t o  HAC A  

B. OCS t o  HAC B 

C. OCS t o  Real Time Clock 

D. OCS t o  SDPC 
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E. OCStoDAS 

F. OCS t o  BCS 

G. OCS t o  OCS c o l o r  CRT te rmina l  s  

F igure  3-26 i s  a  b lock  diagram o f  t he  OCS major  i n t e r f a c e s  and t h e  data 

r a t e  capabi l  ity between them. The OCS sof tware r e l a t e d  t o  t h e  HAC w i l l  b e  

demonstrated by communicating w i t h  l i m i t e d  s imu la t i on  sof tware r e s i d e n t  i n  

the DAS computer. The H A C  cqmputers and sof tware w i l l  n o t  be a v a i l a b l e  t o  t h e  

SIL. 

Major DAS In te r faces  

The major DAS i n t e r f a c e s  are:  

A. D;lS t o  SHIMMS 

B. DAS t o  HAC A 

C. DAS t o  HAC B 

D. DAS t o  Real Time. Clock 

E. DAS t o  SDPC 

F. DAS t o  DARMS 

G. DAS t o  MDAC PDP-10 

H. DAS t o  DAS c o l o r  CRT te rmina ls  

.Figure 3-27 i s  a  b lock  diagram o f  t h e  DAS major  i n t e r f a c e s  and t h e  data.  

r a t e  c a p a b i l i t y  between them. The DAS sof tware  re la te 'd  t o  t h e  HAC w i l l  be 

demonstrated by communicating w i t h  1  i m i  t e d  spec ia l  f i r s t  sof tware r e s i d e n t  i n  

the  OCS computer. The HAC computers and so f tware  w i l l  n o t  .be a v a i l a b l e  t o  

the  SIL. 

SDPC t o  Receiver and Thermal Storage E l e c t r o n i c s  

The SDPC t o  receive.r  and thermal s torage e l e c t r o n i c s  inc ludes an i n t e r -  

face w i t h  i n p u t  process v a r i a b l e  s igna l  cond i t i on ing  , process mon i to r  s igna l  

cond i t ion ing ,  uncondi t ioned moni to r  i npu ts ,  and h igh  l e v e l  d i s c r e t e  ta lkback  

and i n t e r l o c k  s igna ls  (SCU). The SDPC a l so  i n t e r f a c e s  w i t h  the  Red L i n e  Un i t s  

i n  both a  functional opera t ing  and moni to r ing  mode. 
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Real Time Clock 
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Figure 326. OCS ~ d r n ~ u t e r .  Major Interfaces 
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b 3.4.3 Minimum SIL Test  Con f i gu ra t i on  

The minimum SIL t e s t  c o n f i g u r a t i o n  w i l l  i n c l u d e  t h e  minimum hardware 

necessary t o  suppor t  a p p l i c a t i o n  so f tware  development and f i e l d  changes and 

demonstrate t h e i r  capabi 1  i t y  w i t h i n  1  i m i  t s  . 

3.4.3.1 Hardware 

The major elements o f  the  m i n i  SIL hardware, i l l u s t r a t e d  i n  F igu re  1-3, 

a re  a  MODCOMP 7861 computer, Beckman opera tor  programmable c o n t r o l  u n i t  

(OPCU) te rmina l ,  and Beckman mu1 t i v a r i a b l e  c o n t r o l  u n i t .  MODCOMP so f tware  

d iagnos t i cs  w i l l  be u t i l i z e d  t o  demonstrate t h e  MODCOMP computer and p e r i -  

phera l  readiness. Beckman " f i l l - i n - t h e - b l a n k s "  f i rmware w i l l  be used t o  

conf igure and operate t h e  Beckman elements. 

# 

3.4.3.2 Software 

The f o l l o w i n g  sof tware w i l l  be developed f o r  t he  OCS computer us ing  t h e  

c o l ~ ~ p u t e r  resources o f  t h e  ~ i i i n i  SIL: 

A. OCS Tool Software 

1. Logging 

2. Supervi  sory  c o n t r o l  r o u t i  nes 

3. Data base 

4. Man-machine i n t e r f a c e  

.B.  OCS App l i ca t i ons  Software 

1 Superv isory c o n t r o l  

2. Coordinated c o n t r o l  

3. C lear  day c o n t r o l  

3: 5 INTEGRATION TESTING 

3.5.1 Maxi S IL  

The hardware i n t e r f a c e s  between subsystems w i l l  be demonstrated t o  be 

f u n c t i o n a l l y  operable t o  assure readiness t o  suppor t  system i n t e g r a t i o n .  

A f t e r  hardware readiness has been es tab l i shed,  t e s t s  w i  11 be performed t h a t  

f u n c t i o n a l l y  demonstrate a  hardware and so f tware  l i n k a g e  c a p a b i l i t y  between 

each i n t e r f a c e .  Performance under cond i t i ons  such as an e l e c t r i c a l  no i se  

environment, induced e r r o r s ,  maximum throughputs, and recovery c o n d j t i o n s  

(power f a i l u r e )  w i l l  be evaluated (see F igu re  3-28).  
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3.5 

i nt t  

un i .  

use 

the  

sta!  

tri I 

Pro1 
meal 

.1 .1 Hardware 

Representat ive t e s t s  w i l l  be conducted, i n s o f a r  as poss ib le  i n  t h e  system 

2gra t ion  l abo ra to ry ,  t o  demonstrate: 

A. SDPC c o n t r o l s  i n c l u d i n g  subsystem s igna l  c o n d i t i o n i n g  and r e d  l i n e  

t ope ra t i on  us ing  manual. ope ra t i ng  procedures 

B. DAS system i n c l u d i n g  MCS t e s t  s e t  s imu la ted  i npu ts ,  DAS a p p l i c a t i o n  

tware, and a l l  major  i n t e r f a c e s  
1 

C. OCS system i n c l u d i n g  MCS t e s t  s e t  s imu la ted  i npu ts ,  OCS too,. s o f t -  

e, and a l l  major  . i n te r faces  

D. ' Master Contro l  Test  Set 
. . 

.1.2 Test  Con t ro l ,  Drawing 

The SIL a c t i v i t i e s  w i l l  be planned, c o n t r o l l e d ,  and documented by t h e  

o f  a  ~ e s t  Cont ro l  Drawing (TCD). Th is  drawing w i l l  i d e n t i f y  and d e f i n e  

requirements f o r  t h e  system checks t o  be performed du r i ng  t h e  var ious 

ges o f  t e s t .  . I t  w i l l  s p e c i f y  t e s t  c o n f i g u r a t i o n s  bo th  phys ica l  and. e lec-  

ca l  and i d e n t i f y  any spec ia l  requirements f o r  runn ing  t h e  t e s t .  It w i l l  

v ide t h e  means t o  document r e s u l t s  o f  i n d i v i d u a l  t e s t s  and p rov ide  a  

ns f o r  o v e r a l l  eva lua t i on  o f  t h e  system operat ion.  

3.5.2 M i n i  SIL 

*The i n t e r f a c e s  between a1 1  elements o f  t h e  m i n i  SIL equipment wi 11 be 

demonstrated t o  be f u n c t i ' o n a l l y  operable.  These i n t e r f a c e s  w i l l  n o t  be eva l -  

uated t o  t he  r e s t r i c t i v e  cond i t i ons  p r e v i o u s l y  t e s t e d  i n  maxi SIL, s i nce  the  

i n t e r f a c e s  o f  t h e  m i n i  SIL equipment i s  s i m i l a r .  

Representat ive t e s t s  w i l l  be conducted w i t h i n  t h e  l i m i t s  o f  t h e  m i n i  SIL 

equipment t o  demonstrate t he  OCS t o o l  so f tware  compl et ' ion, OCS appl i c a t i o n  

software, and " f i e l d  f i x "  sof tware.  
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Sect ion  4  

BCS SIL OPERATION 

The BCS System w i l l  be assembled, con f i gu red  i n t o  t e s t  modes, and checked 

o u t  f o r  p roper  hardware and so f tware  o p e r a t i o n  t o  t he  e x t e n t  descr ibed  i n  t h i s  

sec t i on .  The e q u i v a l e n t  o f  SIL t e s t i n g ' f o r  t h e  BCS hardware and so f twa re  w i l l  

be performed i n  p a r a l l e l  w i t h ,  b u t  independent o f  SIL, u s i n g  a  su r roga te  

MODCOMP CLASSIC computer i n  p l ace  o f  OCS computer l i n k e d  t o  t h e  b a s i c  comple- 

ment o f  BCS equipment. The ma jo r  p o r t i o n  o f  t h e  BCS i n t e r f a c e  and i n t e g r a t i o n  

t e s t i n g  (Phase I) w? 11 be performed a t  t h e  S o l a r  Energy Tes t  Fac i  1  i ty  (SETF) 

s i t e  which i s  separate f rom the  S IL  b u t  a l s o  l o c a t e d  a t  t h e  MDAC-HB f a c i l i t y  

(F i gu re  4-1). The SETF s i t e  p rov ides  t h e  c a p a b i l i t y  t o  t e s t  t h e  BCS u s i n g  

r e d i r e c t e d  l i g h t  beam images on t a r g e t  su r faces  generated by h e l i o s t a t s  

t r a c k i n g  t h e  sun. 

BCS i n t e g r a t i o n  f u n c t i o n s  a l s o  r e q u i r e  magnet ic tape  ope ra t i ons  as w e l l  

a s ' o p e r a t i o n s  w i t h  MAXNET so f tware  i n s t a l l e d  i n  t h e  ,OCS computer. These i n t e -  

g r a t i o n  f u n c t i o n s  w i l l  be performed i n  Stage V I  o f  SIL, when t h e  BCS hardware 

and so f tware  w i l l  be removed f rom t h e  su r roga te  computer and i n s t a l l e d  w i t h  t h e  

OCS computer i n . t h e  SIL f a c i l i t y .  

4.1 BCS TEST OBJECTIVE 

The t e s t s  conducted on t h e  BCS system wi 11 v e r i f y  t h e  o p e r a t i o n a l  i n t e g r i t y  . 

o f  t h e  hardware and. demonstrate t he  p roper  so f tware  o p e r a t i o n . i n  i n t e r f a c i n g  w i t h  

t h e  OCS and DAS computers and p e r i p h e r a l  equipment. The BCS hardware t o  be 

t e s t e d  i s  i l l u s t r a t e d  i n  F i g u r e  4-2. 'The COHU v ideo  camera. system b l a c k l w h i t e  

CRT keyboard/hardcopi er t e rm ina l  w i  t h  b u i  1  t i n  kavd c o p i e r  diagrammed i n  

F igures  4-3 and 4-4 r e s p e c t i v e l y  a long  w i t h  t h e  MODCOMP computer and p e r i p h e r a l s ,  

v ideo  d i g i t i z e r ,  and Modular Data A c q u i s i t i o n  and Con t ro l  System I 1 1  (MODACS 111) 

makeup t h e  system. hardware. 

The BCS w i  11 t e s t  he1 i o s t a t  r e f 1  ec ted  beam quai ity. MODCOblP sof twarn,  
s : 

processed daLa f rom beam q u a l i t y  t e s t s ,  and d i a g n o s t i c  s o f t w a r e . w i l 1  be used t o  ' 
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demons t ra te  MODCOMP hardware readiness.  A p p l i c a t i o n s  and t e s t  suppor t  so f twa re  

wi 11 be used t o  v e r i  fy  t h e  i n t e r n a l  i n t e r f a c e s  between t h e  MODCOMP computer, 

t h e  CRT/hard c o p i e r  t e rm ina l  and t he  v ideo  camera system. 

4.2 BCS TEST FACILITY 

The BCS and ex te rna l  i n t e r f a c e  ope ra t i ona l  f u n c t i o n s  w i l l  be i n t e g r a t e d  

and f u n c t i o n a l l y  demonstrated a t  t he  SETF as a  p a r t  o f  SIL a c t i v i t i e s .  The BCS 

. w i l l  be checked o u t  i n  two phases. Phase I w i l l  be performed o u t s i d e  o f  t h e  

main SIL area a t  t h e  SETF s i t e  and w i l l  i n t e r f a c e  w i t h  a  surrogate '0CS 

computer. Phase I 1  w i l l  u t i l i z e  SIL t o  checkout.  t h e  so f twa re  and hardware 
. 

i n t e r f a c e s  w i t h  t h e  d e l i v e r a b l e  OCS computer. 

4.2.1 -- BCS = Phase I A c t i v i t i e s  

The f o l l o w i n g  a c t i v i t i e s  wi 11 be performed d u r i n g  Phase I : 

A. Prepare BCS t e s t  f a c i l i t y  

B. Define BCS Phase I equipment l a y o u t s  

C .  De f ine  BCS spec ia l  cab le  requi rements 

D. Fab r i ca te  Phase I cables 

E .  ' De f i ne  spec ia l  BCS t e s t  equipment 

F. Assemble spec ia l  BCS t e s t  equipment 

G. I n s t a l l  BCS equipment p h y s i c a l l y  p e r  F i g u r e  4-1 

H. Connect t e s t  c o n f i g u r a t i o n  p e r  F igures  4-5, 4-6, and 4-7 

T .  Perform hardware f u n c t i o n a l  t e s t i n g  

J. Perform hardware i n t e g r a t i o n  t e s t i n g  

K. Perform so f tware  i n t e g r a t i o n  and v e r i f i c a t i o n  t e s t i n g  

4.2.1.1 BCS Tes t  F a c i l i t y  . . P repa ra t i on  . . . . . . 

A. De f i ne  and i n s t a l l  e l e c t r i c a l  power f o r  BCS equipment 

B. ~ e f  i ne and f a b r i c a t e  temporary cimera pedes ta l  s  

4.2.1.2 BCS Phase I Equiapment Layouts 

A. De f ine  physi.ca1 l o c a t i o n s  f o r  a l l  equipment 

B. De f ine  e l e c t r i c a l  power cab le  ' l o c a t i o n s  

C.  De f i ne  s i g n a l  cab le  r o u t i n g  
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A. ' De f i ne  and p rov ide  a  f a b r i c a t i o n s  drawing f o r  a  temporary power 

c a b l e .  

B. De f i ne  and p rov ide  a  f a b r i c a t i o n  drawing f o r  temporary' s i g n a l  cab les  

2.4.1.4' Phase I Cable F a b r i c a t i o n  

A. Fab r i ca te  spec ia l  power cables 

B. Fab r i ca te  spec ia l  s i g n a l  cab les  

4.2.1.5 Specia l  BCS Tes t  Equipment 

Obta in  and p lace  i n t o  readiness t h e  f o l l o w i n g  s p e c i a l  t e s t  equipment: 

A. Waveform Mon i t o r  - Text ro 'n ic  RM529 o r  e q u i v a l e n t  

B. Camera Tes t  JIG - COHII' Model CTJ-2 

C.  Bar-Dot Generator - COHU Model 2380-004 

D. ~ o l  t / ~ h m e t e r  - F luke  Model 8500A o r  e q u i v a l e n t  

E. Camera Lens Cont ro l  U n i t  (CLCU) - COHU Model 

F. A c t i v e  C a v i t y  Radiometer - 

4.2.1.6 BCS Hardware Func t iona l  T e s t i n g  . . 

The ' f o l  1  owing BCS hardware f u n c t i o n a l  t e s t s  wi 1  1  be performed wi t h  t h e  

equipment i n s t a l l e d  i n  t h e  SETF. 

Camera Tests  

: Camera checkout w i l l  be made by per fo rming  an i n i t i a l  c o n t i n u i t y  check on 

a l l  i n t e r c o n n e c t i n g  cables.  The system w i l l  then  be hooked up as shown i n  

F igu re  4-6 and t h e  camera l e n s  c o n t r o l  u n i t  (CLCU) w i l l  be u t i l i z e d  t o  a d j u s t  

and c a l i b r a t e .  t h e  zoom, focus  and i r i s  o f  each camera. (See F i g u r e  4-8) 

S h u t t e r  Tes t  

v e r i f i c a t i o n  o f  s h u t t e r  o p e r a t i o n  w i  11 be made manual l y  by a c t i v a t i n g  

t h e  o n / o f f  s w i t c h  on t h e  f r o n t  panel and observ ing  t h a t  t h e  s h u t t e r  responds 

c o r r e c t l y  t o  t h e  open and c l ose  commands. 

MCDONNELL 
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A . Monitor, BCS 

Camera 
RG-11 Control Rack 

C 

Figure 4-8. CLCU Setup Configuration I 

CLCU 

Pyrhel iometer  Tests 

Each o f  t h e  16 BCS pyrhe l iometers  w i l l  be t e s t e d  t o  determine f i r s t ,  i f  

they  a re  ope ra t i ona l  and second, i f  they  a re  c a l i b r a t e d  .properly.  

Facility 
Power 

Hardware I n t e g r a t i o n  Tes t ing  

Hardware i n t e g r a t i o n  t e s t i n g  w i  11 be performed w i t h  a1 1  hardware components 

connected..to t he  sur rogate  OCS computer. Computer t e s t  so f tware  w i l l  v e r i f y  ' .  

hardware i n t e r f a c e s .  . The equipment w i l l  be connected as shown i n  ~ i ~ u r e  4-2. 

The opera tor  w i l l  operate t he  BCS as i system through t h e  BCS CRT/keyboard 

te rm ina l .  Tests w i l l  be conducted t o  check auto/manual con t ro l - ,  i r i s  c o n t r o l  

camera swi lch lng ,  da ta  a c q u i s i t i o n ,  data d i s p l a y  and hardcopying func t i ons .  

4.2.1.7 Software I n t e g r a t i o n  and V e r i f i c a t i o n  Tes t ing  

Software i n t e g r a t i o n  and' v e r i f i c a t i o n  t e s t s  w i  11 demonstrate t h e  f o l l o w i n g :  

A. That i n d i v i d u a l  modules per form accord ing t o  t he  BCS requirements. 

B.. That BCS sof tware modules can communicate w i t h  each o t h e r  and 

perform i n  a  coord ina ted  manner. 
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C.  That  BCS so f tware  can exe rc i se  t h e  ma jo r  hardware i n t e r f a c e s  o f  BCS. 

D. The BCS software can demonstrate t h e  a b i l . i t y  t o  command c e r t a i n  BCS 

hardware t h a t  i n c l  udes: 

1. The camera 

a For  camera swi t c h i n g  ' t o  d i g i t i z e r  

a I r i s  c o n t r o l  

2. The s h u t t e r s  ( v i a  MODACS 111) 

3. The py rhe l  iometers  ( v i a  MODACS 111) 

4. The BCS d i  s p l  ay/hardcopy t e rm ina l  

E. V e r i f y  t h e  BCSIHAC i n t e r f a c e  o p e r a t i o n  t o  t he  e x t e n t  p o s s i b l e  us ing  

s imu la ted  o r  e x t e r n a l l y  a p p l i e d  i n p u t s  and v e r i f y  t h e  a b i l i t y  o f  t h e  BCS 

so f tware  t o  process a l l  i n p u t  messages and generate a l l  o u t p u t  messages as 

s p e c i f i e d  i n  t h e  CS t o  MCS i n t e r f a c e  s p e c i f i c a t i o n  RADL 2-30-1. 

F. Demonstrate t h e  o p e r a t i o n  o f  t h e  BCS so f twa re  i n  t h e  OCS computer 

under supe rv i s i on  o f  t h e  MAXNET ope ra t i ng  system and w i t h  o t h e r  non r e l a t e d  

tasks sha r i ng  t h e  computer resources c o n c u r r e n t l y .  

. . I n  accordance w i t h  t h e  above, t h e  f o l l o w i n g  subparagraphs s p e c i f y  t h e  s o f t -  

I ware v e r i f i c a t i o n  procedure f o r  t h e  major  so f tware  f u n c t i o n s  o f  BCS t o  be 

A 
demonstrated d u r i n g  Phase I t e s t i n g .  

F i gu re  4-9 d e p i c t s  t h e  BCS t o p  l e v e l  f u n c t i o n a l  f l o w  and i l l u s t r a t e s  t h e  

r e l a t i o n s h i p s  between t h e  ma jo r  so f tware  components o f  BCS. F i g u r e  4-10 

i 11 u s t r a t e s  t h e  p r imary  t e s t  c o n f i g u r a t i o n  t o  be v e r i f i e d .  d u r i n g  Phase I 

I t e s t i n g .  
I 

., BCS I n i t i a l i z a t i o n  Func t i on  

The BCS i n i t i a l i z a t i o n  f u n c t i o n  w i l l  be a c t i v a t e d  a t  t h e  BCS t e r m i n a l  and 

i t s  ope ra t i on  w i l l  be v e r i f i e d  by p r i n t o u t  o f  t h e  i n i t i a l i z e d  data base, and 

r e a l  t ime  f i l e s  and. observi.ng and v e r i f y i n g  t h e  p r e s p e c i f i e d  man-machine 

d ia logue  a t  t h e  t e r m i n a l .  

HAC I n p u t  Execut ive 

The HAC I n p u t  Execu t i ve  f u n c t i o n  w i l l  be v e r i f i e d  by supp l y i ng  a l l  BCS 

messages f rom t h e  c o l l e c t o r  system (CS) t o  t h e  OCS as s p e c i f i e d  i n  RADL 2-30-1 

over  a  s imu la ted  RS-232 l i n k  de f i ned  under t h e  MAXNET o p e r a t i n g  system. Th i s  

. . 
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'b , f u n c t i o n w i l l  be t h e  p r ima ry  d r i v e r  f o r  o t h e r  BCS f u n c t i o n s  which w i l l  be 

' demonstrated MODCOMP supp l i ed  sof tware.  

HAC Output  Processor 
,>. 

The,HAC o u t p u t  processor  f u n c t i o n  w i l l  be v e r i f i e d  by a c t i v a t i n g  t e s t  

sequences which r e s u l t . i n  t h e  reques t  f o r  gene ra t i on  o f  a l l  BCS messages 

acceptable b y ' t h e  CS f rom t h e  OCS as s p e c i f i e d  i n  RADL 2-30-1. Cons t ruc ted  

messages w i l l  be d i r e c t e d  t o  t he  l i n e  p r i n t e r  f o r  manual v e r i f i c a t i o n  o f  

s t r u c t u r e  and con ten t .  

Low-Level Cal i b r a t i  on Func t ion  

MODCOMP supp l i ed  so f tware  w i l l  be exe rc i sed  t o  demonstrate t h e  l ow- l eve l  

c a l i b r a t i o n  f unc t i on .  The capabi 1  i ty  o f  t h e  BCS so f tware  t o  communicate w i t h  

t h e  py rhe l iometers  and' t h e  s h u t t e r s  th rough t h e  MODACS I11 processor  v i a  

MAXNET s h a l l  be v e r i f i e d .  I n  a d d i t i o n ,  t h e  c a p a b i l i t y  t o  reques t  and.process 

da ta  f rom t h e  v ideo  d i g i t i z e r  v i a  t h e  IEEE-488 i n t e r f a c e  w i l l  be 'exerc ised .  

T h i s  f u n c t i o n  w i l l  a l s o  p rov ide  v e r i f i c a t i o n  t h a t  t h e  BCS so f twa re  can de te r -  

mine i f  a beam i s  o f f  t h e  t a r g e t ,  t h a t  i t  can command t h e  s w i t c h i n g  o f  cameras 

as a  f u n c t i o n  o f  t a r g e t  se lec ted ,  o b t a i n  D i g i t a l  Image Radiometer (DIR) va lues 

and py rhe l i ome te r  measurements and o b t a i n  and s t o r e  background scan da ta  f o r  

subsequent use. 

High-Level Cal i b r a t i o n  Func t ion  

The h i g h - l e v e l  c a l i b r a t i o n  f u n c t i o n  wi 11 a l s o  exerc'ise and demonstrate 

t h e  c a p a b i l i t y  o f  BCS so f twa re  t o  command t h e  cameras, r e c e i v e  da ta  f rom t h e  

d i g S t i z e r  vSa t h e  IEEE-488 i n t e r f a c e  and.command t h e  s h u t t e r s  and t h e  

py rhe l iometers  th rough t h e  MODACS I11 processor  v i a  MAXNET. T h i s  s h a l l  be 

accompl i shed  us ing  SFDI developed sof tware.  T h i s  f u n c t i o n  w i  11 p r o v i d e  . ve r i -  . 

f i c a t i o n  t h a t  t h e  BCS so f twa re  per forms t h e  f o l l o w i n g  . func t ions :  

A. Determine i f  t h e  beam i s  on t a r g e t .  

B. V e r i f y  t h e  da ta  range and exposure from t h e  camera. 

C. Command t h e  cameras f o r  i r i s  adjustment,  sw i t ch ing ,  and image grab. 

D. Per form h i g h - l e v e l  c a l i b r a t i o n  and c o n s t r u c t  c a l i b r a t i o n  t ab les .  
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Beam Measurement Funct ion 

The beam measurement f u n c t i o n  a l so  communicates w i t h  the  camera and the  

d i g i t i z e r  v i a  the  IEEE-488 i n t e r f a c e .  Therefore, t h i s  sof tware module wi.11 

a l so  serve t o  v e r i f y  the  i n t e r f a c e  between the  camera, t he  d i g i t i z e r  and 

MODCOMP computer. This  s h a l l  be accompl i shed us ing  SFDI developed software. The 

f o l l o w i n g  BCS funct ions w i l l  be v e r i f i e d  by execut ion o f  t h i s  BCS sof tware 

component: 

A. The 'capabi 1  i ty t o  command the  swi.tchi ng o f  cameras. 

B. The c a p a b i l i t y  t o  command the  camera.to take  an image grab. 

C. Processing o f  data rece ived from t h e  d i g i t i z e r .  

D. Performance o f  power ca l cu la t i ons .  

E. Ca lcu la t ions  o f  beam cent ro id .  

F. Generation o f  reduced data f i l e  in fo rmat ion .  

Measurements Assessment Funct ion 

The measurements assessment f u n c t i o n  w i l l  be a c t i v a t e d  by the  Beam Meas- 

u rement . func t ion  and w i l l  demonstrate the  c a p a b i l i t y  o.f t he  BCS sof tware t o  

c a l c u l a t e  the  t h e o r e t i c a l  beam power and t o  update l a t e s t  c a l c u l a t e d  measure- 

ments i n fo rma t ion  on the  support data f i l e .  Subsequent p r i n t o u t  o f  t h e  updated 

data f i l e s  w i l l  be used as a  method o f  v e r i f i c a t i o n .  

Master F i  1  e  Update 

The master f i l e  update f u n c t i o n  w i l l  demonstrate the  c a p a b i l i t y  of t he  

BCS sof tware t o  update se lec ted  parameters on t h e  BCS master f i l e .  This  

f u n c t i o n  w i  11 be a c t i v a t e d  by a  spec ia l  t e s t  d r i v e r  as w e l l  as by t h e  

Measurements Assessment func t ion ;  v e r i f i c a t i o n  w i l l  be accomplished by 

p r i n t o u t  o f  updated data f i l e s .  

Normalize Funct ion 

The BCS normal ize f u n c t i o n  w i l l  per form c a l c u l a t i o n s ' o f  data conta ined 

i n  t he  reduced data f i l e  and w i l l  prepare data f o r  t h e  p resen ta t i on  o f  a  contour  

p l o t  which prov ides a  means o f  assessment as t o  t h e  ca l  i b r a t i o n  o f '  a  p a r t i c u l a r  

he1 i o s t a t .  SFDI developed sof tware s h a l l  be e x e r i  csed t o  v e r i f y  t h i s  func t ion .  

P l o t  Funct ion 

The BCS man-machine i n t e r f a c e  sof tware w i  11 be u t i  1  i z e d  t o  v e r i f y  t he  

c a p a b i l i t y  of t he  BCS p l o t  f u n c t i o n  software t o  generate se lec ted  contour  
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b p l o t s  on t h e  BCS te rmina l .  This  f u n c t i o n  w i l l  a l s o  demonstrate t h e  c a p a b i l i t y  

t o  produce hardcopy ou tpu t  o f  d isp layed p l o t s  a t  t h e  BCS te rm ina l  upon opera tor  

request. V e r i f i c a t i o n  s h a l l  be accomplished by observa t ion  o f  p l o t t e d  informa- 

t i o n  on t h e  CRT and comparison o f  t h e  hardcopy ou tpu t  t o  t h e  d isp lay .  

H i s t o r i c a l  Data R e t r i e v a l  

A specia.1 t e s t  d r i v e r  s h a l l  be u t i l i z e d  t o  exe rc i se  and v e r i f y  t h e  h i s t o r -  

, i c a l  data r e t r i e v a l  func t ion .  The c a p a b i l i - t y  o f  t h e  BCS sof tware t o  e x t r a c t  

i n fo rma t i on  from t h e  BCS master f i l e ,  r e q u i r e d  f o r  b ias  c a l c u l a t i o n s  i n  t h e  

HAC, and s e t  t he  data up. f o r  t ransmiss ion  t o  t h e  HAC w i l l  be v e r i , f i e d  by 

d i r e c t i n g  IIAC ou tpu t  messages t o  t h e  p r i n t e r  and v e r i f y i n g  t h a t  t h e  proper  

i n f o m a t i o n  was r e t r i k v e d  and p r o p e r l y  formatted. 

BCS Terminat ion Funct ion 

The BCS te rm ina t i on  f u n c t i o n  w i l l  be a c t i v a t e d  v i a  spec ia l  t e s t  d r i v e r  

t o  demonstrate t h e  BCS func t i ons  can be o r d e r l y  te rmina ted  upon r e c e i p t  o f  a  

unique message from the  HAC. I n  a d d i t i o n ,  a  p r e s p e c i f i e d  man-machine d ia logue 

which presents var ious  BCS t e r m i n a t i o n  op t ions  w i l l  be v e r i f i e d  by observat ions 

a t  t h e  BCS te rmina l .  

Man-Machine I n t e r f a c e  Funct ion 

The man-machine. i n t e r f a c e  f u n c t i o n  o f  BCS wi 11 be demonstrated us ing  t h e  

BCS te rm ina l  and. invok ing  var ious  ope ra t i ona l  sequences mechanized w i t h i n  t h e  

i n i t i a l i z a t i o n ,  te rmina t ion ,  p l o t  and r e p o r t  genera t ion  f u n c t i o n s  o f  t h e  BCS 

software, and observ ing t h e  d i s p l a y  o f  spec ia l  prompts and fill i n  t h e  b lank 

formats. v e r i f i c a t i o n  t h a t  manual i n p u t s  have been accepted by t h e  BCS so f t - .  

ware . w i l l  be done w i t h  spec ia l  t e s t  so f tware  t o  read and subsequent ly p r i n t  

ou t  i n f o r m a t i o n  o f  i n t e r e s t .  

Report Generat ion Funct ion 

The r e p o r t  generat ion f u n c t i o n  w i l l  demonstrate t h e  c a p a b i l i t y  o f  t h e  BCS 

sof tware  t o  generate r e p o r t s  on a  l i n e  p r i n t e r  dev ice  i n  a  p r e s p e c i f i e d  format. 

Th is  f unc t i on  s h a l l  be a c t i v a t e d  v i a  t h e  BCS man-machine i n t e r f a c e  and v e r i -  

f i e d  by examinat ion o f  t h e  generated p r i n t e r  output .  
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b 4.2.2 BCS Phase I 1  A c t i v i t i e s  

The f o l l o w i n g  a c t i v i t i e s  w i l l  be performed d u r i n g  Phase 11: 

A. Layout BCS equipment Phase I 1  c o n f i g u r a t i o n  i n  t e s t  f a c i l i t y  area 

i n  SIL. 

1. A l l o c a t e  phys i ca l  ' l o c a t i o n  o f  BCS hardware 

2. Es tab l  i s h  power r e c e p t a c l e  l o c a t i o n s  f o r  BCS hardware 

3. Layout s i g n a l  cab le  r o u t i n e  f rom equipment bay t o  equipment 

De f i ne  BCS spec ia l .Phase  I 1  cab le  requi rements 

1. De f i ne  and p rov ide  f a b r i c a t i o n  drawings f o r  Phase I 1  power 

2. De f i ne  and p rov ide  f a b r i c a t i o n  drawings f o r  Phase I 1  s i g n a l  

cables 

-- D. 

Sec t ion  

Fab r i ca te  spec ia l  Phase I 1  cab les  

1. F a b r i c a t e  s p e c i a l  power cab les  

2. Fab r i ca te  spec i  a1 c o n t r o l  

De f i ne  s p e c i a l  BCS t e s t  equipment f rom equipment l i s t e d  i n  , 

4.2.1.5 

I n s t a l  1  BCS equipment i n  t h e  Phase '11 t e s t  c o n f i g u r a t i o n  

1. Dismant le  Phase I t e s t  s e t  up 

2. Relocate equipment p e r  'F igure  3-2. 

Connect t e s t  c o n f i g u r a t i o n  pe r  F i g u r e  4-11 

Perform hardware f u n c t i o n a l  t e s t i n g  

Per form hardware i n t e g r a t i o n  t e s t i n g  

Pe r fo rm .so f twa re  i n t e g r a t i o n  and v e r i f i c a t i o n  t e s t i n g  

4.2.2.1 Hardware Func t iona l  T e s t i n g  

Hardware f u n c t i o n a l  t e s t i n g  w i l l  be performed i n  accordance w i t h  

Sec t ions  4.2.1.6.1 then  4.2.1.6.3. 

4.2.2.2 Hardware I n t e g r a t i o n  T e s t i n g  

Hardware i n t e g r a t i o n  t e s t i n g  s h a l l  be performed i n  accordance w i t h  

Sec t ion  4.2.1.6.4 where app l i cab le .  
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Figure 4-1 1. BCS Hardware Configuration 



b 4.2.2.3 Software I n t e g r a t i o n  and V e r i f i c a t i o n  Tes t i ng  

The major  complement o f  t he  BCS sof tware w i l l  have been tes ted ,  i n t e -  

g ra ted  and v e r i f i e d  du r i ng  Phase I t e s t i n g .  F igure  4-12 i n d i c a t e s  w i t h  cross 

ha tch ing  those p o r t i o n s  o f  t h e  BCS software de fe r red  t o  Phase I 1  t e s t i n g  

a c t i v i t i e s .  These func t i ons  are  conf ined t o  t he  sof tware modules i n t e r f a c e  

w i t h  t he  OCS magnetic tape u n i t  as w e l l  as t h e  DAS computer v i a  MAXNET. I n  

. support  o f  BCS Ptiase I 1  t e s t i n g  t h e  f o l l o w i n g  func t i ons  s h a l l  be performed. 

A. I n s t a l l  BCS sof tware on OCS computer i n  SIL 

B. Create BCS f i l e s  as r e q u i r e d  on t h e  OCS d i s k  

C. Perform sof tware readiness t e s t  t o  determine v a l i d i t y  o f  BCS s o f t -  

ware c o n f i g u r a t i o n '  

D. Demonstrate t h e , o p e . r a b i l i t y  o f  t h e  O f f -L ine  H e l i o s t a t s  Candidate 

L i s t  Generat ion Funct ion. 

E. Demonstrate t h e  BCS a rch i ve  f u n c t i o n  

F. Exerc ise  and v e r i f y  t he  MAXNET in te r face .be tween t h e  OCS and DAS 

computers w i t h  respec t  t o  a c q u i s i t i o n  o f  da ta  f o r  BCS from t h e  DAS computer. 

G.. Demonstrate opera t ion  o f  t h e  BCS so f tware  w i t h  o t h e r  tasks  r e s i d e n t  

i .n t h e  OCS computer and a l l  tasks execut ing  concurrent ly . .  

BCS Software Readiness Tes t i nq  

I n  o rder  t o  v e r i f y  t h e  BCS so f tware  c o n f i g u r a t i o n  loaded i n t o  t h e  OCS 

computer a  t o p  l e v e l  sof tware readiness t e s t i n g  a c t i v i t y  s h a l l  be performed as 

f o l  1  ows : 

A. Exerc ise  t h e  BCS i n i t i a l i z a t i o n  f u n c t i o n  thereby v e r i f y i n g  t h e  

man-machine i n t e r f a c e  and t h e  o p e r a b i l i t y  o f  t h e  BCS te rmina l .  

B. V e r i f y  by manual i npu t ,  expected HAC i n p u t  commands t h a t  w i l l  serve 

t o  s t i m u l a t e  t h e  ope ra t i ona l  execut ion  o f  var ious  BCS f u n c t i o n s  and l i s t  t h e  

ou tpu ts  o f  those func t ions .  

C. Use reduced data and suppor t  da ta  f i l e s  t o  v e r i f y  t h e  o p e r a b i l i t y  

o f  t h e  p l o t  f u n c t i o n  as w e l l  as t h e  r e p o r t  genera t ion  f u n c t i o n  on t h e  OCS 

computer. 

H e l i o s t a t s  O f f -L ine  Candidate L i s t  Generat ion 

Since the re  w i l l  n o t  be a  magnetic tape u n i t  a v a i l a b l e  i n  t h e  spec ia l  BCS 

t e s t  f a c i l i t y ,  BCS H e l i o s t a t s  O f f -L ine  Candidate L i s t  Generat ion w i l l  be 
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Figure 4-12. BCS Top Level Functional Flow 



b demonstrated in the SIL using the OCS computer and i t s  magnetic tape un i t ( s ) .  

The BCS master f i l e  will be used as the prjmary source of input. I t s  content 

!:!ill be printed to  verify the selection process by th i s  program. The l i s t  

tape generated will be l i s t ed  and compared to  the BCS master f i l e  en t r ies  for  
verification. 

BCS Archive Function 
The BCS archive function will be demonstrated in the SIL using the OCS 

hardware configuration primarily because of the magnetic tape unit ava i lab i l i ty .  
A simulated archive'tape will be generated using special t e s t  software. 

The generated tape will be verified by printing 'the contents thereof and 

comparing i t  t o  a printout of the simulated data which was generated prior to  
the archive operation. Verification that  re in i t ia l iza t ion  of archived data 

f i l e s  has been performed will also be determined through inquiry to  the 

MODCOMP system. 

DAS Data Input Function 

The MAXNET interface with the BCS software will be verified for  BCS 

operations in the SIL. Results will be verified by using special t e s t  software 

to  generate DAS data. This data will be printed out on the DAS computer 
pr inter  and printout of data to  be transferred to'OCS computer, and printed 

' 

on OCS printer for  comparison. 

4.3 BCS SCHEDULE 

The BCS hardware/so.ftware dcvclopment anrl tes t ing schedules are shown 

in Figures 4-13 and 4-14. 
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Figure 4-13. BCS System Overall Activities Schedule 
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Software F~nct ion 

BCS Initialization 

HAC lnput Erecutive 
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Beam Measurement 

1 
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Normalization 
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I BCS Teamination 
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I 

Figure 4-14. BCS Software lntegl on Test Scheaule 
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