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1 PURPOSE 

The purpose o f  t h i s  Q u a l i f i c a t i o n  Test  Procedure (QTP) i s  t o  con f i rm  t h a t  t h e  W -  
211 AP Farm R e t r i e v a l  Contro l  System (RCS) computer c o n t r o l  system has been 
programmed c o r r e c t l y ,  and t h a t  t h e  two r e l a t e d  hardware enclosures have been 
assembled c o r r e c t l y  i n  accordance w i t h  requirements documents, and a r e  ready f o r  
i n s t a l l a t i o n  a t  t h e  AP tank farm under t h e  auspices o f  c o n s t r u c t i o n  s p e c i f i c a t i o n  
W-211-AP-C1. A f t e r  i n s t a l l a t i o n ,  an Acceptance Test Procedure (ATP), s i m i l a r  t o  
t h i s  QTP w i l l  be performed t o  t e s t  f i e l d  devices and c o n w c t i o n s .  

2 REFERENCES 

2 . 1  DOCUMENTS 

DESCRIPTION OF OPERATIONS (DO01 , FOR DST 241-AP-102/104 RETRIEVAL, R E V I S I O N  0 

2.2 DRAWINGS 

Performance o f  t h i s  QTP represents checking o f  t h e  drawings l i s t e d  below 

H-14-102086, Sh 1. Rev 0 
H-14-102086, Sh 2. Rev 0 
H-14-102086, Sh 3 .  Rev 0 
H-14-102086, Sh 4 ,  Rev 0 
H-14-102086. Sh 5,  Rev 0 
H-14-102086, Sh 6 ,  Rev 0 
H-14-102304. Sh 1. Rev 0 
H-14-102304, Sh 2, Rev 0 
H-14-102190, Sh 2. Rev 0 
H-14-102191, Sh 2 - 7 .  Rev 0 
H-14-102151, Sh 1, Rev 0 
H-14-102151, Sh 2 ,  Rev 0 
H-14-102151, Sh 3 .  Rev 0 
H-14-102151. Sh 4 ,  Rev 0 
H-14-102151, Sh 5 ,  Rev 0 
H-14-102151, Sh 6,  Rev 0 
H-14-102151, Sh 7 .  Rev 0 
H-14-102151. Sh 8,  Rev 0 
H-14-102151, Sh 9 ,  Rev 0 
H-14-102151, Sh 10, Rev 0 
H-14-102151, Sh 11, Rev 0 
H-14-102151. Sh 12. Rev 0 
H-14-102151, Sh 13,  Rev 0 
H-14-102151, Sh 14.  Rev 0 
H-14-102151. Sh 15. Rev 0 
H-14-102151. Sh 16,  Rev 0 

PIPING/INSTRM P & I D  GENERAL NOTES & LEGEND 
PIPING/INSTRM P & I D  Pump P i t  02A (WST) 
PIPING/INSTRM P & I D  PUMP PITS 02A/02D (WT) 
PIPING/INSTRM P & I D  Pump P i t  04A (WST) 
PIPING/INSTRM P & I D  PUMP PITS 04A/04D (WT) 
PIPING/INSTRM P & I D  PUMP PITS 04A/04D (WT) 
PIPING/INSTRM P & I D  SERVICE WATER (RW) 
PIPINGiINSTM P & I D  DILUENT/FLUSH (CHEMB) 
CONNECTION DIAGRAM WT-ENCL-I 00 
CONNECTION DIAGRAM WT-ENCL-IO1 
LOGIC DIAGRAM Drawing L i s t  & Notes 
LOGIC DIAGRAM HVT MODE 
LOGIC DIAGRAM IN2 MODE 
LOGIC DIAGRAM IN4 MODE 
LOGIC DIAGRAM RTN2 MODE 
LOGIC DIAGRAM RTN4 MODE 
LOGIC DIAGRAM RTF2 MODE 
LOGIC DIAGRAM RTF4 MODE 
LOGIC DIAGRAM DIL2 MODE 
LOGIC DIAGRAM DIL4 MODE 
LOGIC DIAGRAM ITR2 MODE 
LOGIC DIAGRAM ITR4 MODE 
LOGIC DIAGRAM ITF2 MODE 
LOGIC DIAGRAM ITF4 MODE 
LOGIC DIAGRAM WT2 MODE 
LOGIC DIAGRAM WT4 MODE 
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H-14-102151. Sh 17. Rev 0 
H-14-102151, Sh 18. Rev 0 
H-14-102151, Sh 19, Rev 0 
H-14-102151, Sh 20, Rev 0 
H-14-102151, Sh 21, Rev 0 
H-14-102151. Sh 22, Rev 0 
H-14-102151. Sh 23, Rev 0 

H-14-102152, Sh 1, Rev 0 
H-14-102152, Sh 2 ,  Rev 0 
H-14-102152, Sh 3 .  Rev 0 
H-14.102152, Sh 4 ,  Rev 0 
H-14.102152, Sh 5 ,  Rev 0 
H-14-102152, Sh 6, Rev 0 
H-14-102152, Sh 7, Rev 0 
H-14-102152, Sh 8 .  Rev 0 
H-14.102152, Sh 9 ,  Rev 0 
H-14.102152, Sh 10.  Rev 0 
H-14-102152. Sh 11, Rev 0 
H-14-102152. Sh 12,  Rev 0 
H-14.102152. Sh 13, Rev 0 
H-14-102152. Sh 14.  Rev 0 
H-14.102152, Sh 15.  Rev 0 
H-14-102152, Sh 16, Rev 0 
H-14-102152, Sh 17, Rev 0 
H-14-102152, Sh 18. Rev 0 
H-14.102152, Sh 19, Rev 0 
H-14-102152, Sh 20. Rev 0 
H-14.102152, Sh 21, Rev 0 

H-14.102153, Sh 1. Rev 0 
H-14.102153, Sh 2 ,  Rev 0 
H-14.102154. Sh 1, Rev 0 
H-14-102154, Sh 2 .  Rev 0 
H-14.102155, Sh 1, Rev 0 
H-14-102155. Sh 2 ,  Rev 0 
H-14-102156, Sh 1, Rev 0 
H-14-102157, Sh 1. Rev 0 
H-14-102158, Sh 1, Rev 0 
H-14-102159, Sh 1, Rev 0 

H-14-102165. Sh 1, Rev 0 
H-14-102165. Sh 2,  Rev 0 
H-14-102165. Sh 3 ,  Rev 0 
H-14-102165, Sh 4 ,  Rev 0 
H-14.102165. Sh 5 ,  Rev 0 

LOGIC DIAGRAM PTF2 MODE 
LOGIC DIAGRAM PTF4 MODE 
LOGIC DIAGRAM ILD2 MODE 
LOGIC DIAGRAM ILD4 MODE 
LOGIC DIAGRAM CSS Batch MODE 
LOGIC DIAGRAM CSS Continuous MODE 
LOGIC DIAGRAM SSD MODE 

LOGIC DIAGRAM CHEMB-FCV-131 
LOG I C  DIAGRAM CHEMB-MOV - 132 
LOGIC DIAGRAM WT-MOV-242 
LOGIC DIAGRAM WT-MOV-243 
LOGIC DIAGRAM WT-MOV-244 
LOGIC DIAGRAM WT-MOV-245 
LOGIC DIAGRAM WT-MOV-246 
LOGIC DIAGRAM WT-MOV-247 
LOGIC DIAGRAM WT-MOV-248 
LOGIC DIAGRAM WT-FCV-249 
LOGIC DIAGRAM WT-MOV-250 
LOGIC DIAGRAM WT-MOV-251 
LOGIC DIAGRAM WT-MOV-252 
LOGIC DIAGRAM WT-MOV-253 
LOGIC DIAGRAM WT-MOV-254 
LOGIC DIAGRAM WT-MOV-261 
LOGIC DIAGRAM WT-MOV-263 
LOG I C  DIAGRAM CHEMB - LCV-430 
LOGIC DIAGRAM RW-MOV-451 
LOGIC DIAGRAM MOV POSITION ALARMS 
LOGIC DIAGRAM MOV POSITIONS SSD 

LOGIC DIAGRAM Alarm I n t e r l o c k s - l  
LOGIC DIAGRAM A l a r m  I n t e r l o c k s - 2  
LOGIC DIAGRAM Mixer Pump 001 Contro l  
LOGIC DIAGRAM Mixer Pump 001 Tu rn tab le  
LOGIC DIAGRAM Mixer Pump 003 Contro l  
LOGIC DIAGRAM Mixer Pump 003 Turntable 
LOGIC DIAGRAM Transfer  Pump 002 Speed Contro l  
LOGIC DIAGRAM Transfer  Pump 019 Speed Contro l  
LOGIC DIAGRAM AP-102 RTD 1 
LOGIC DIAGRAM AP-104 RTD 1 

LOGIC DIAGRAM Mode Se lec t  1A 
LOGIC DIAGRAM Mode Se lec t  1B  
LOGIC DIAGRAM Mode Se lec t  1C 
LOGIC DIAGRAM Mode Se lec t  1D 
LOGIC DIAGRAM Mode Se lec t  2A 
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H-14-102165, Sh 6 ,  Rev 0 LOGIC DIAGRAM Mode Se lec t  28 
H-14-102165, Sh 7 ,  Rev 0 LOGIC DIAGRAM Mode Se lec t  2C 
H-14-102165, Sh 8, Rev 0 LOGIC DIAGRAM Mode Se lec t  2D 
H-14-102165, Sh 9 ,  Rev 0 LOGIC DIAGRAM Mode Se lec t  3A 
H-14-102165. Sh 10, Rev 0 LOGIC DIAGRAM Mode Se lec t  38 

3 RESPONSIBILITIES 

3 . 1  GENERAL 

Each company o r  o rgan iza t i on  p a r t i c i p a t i n g  i n  t h i s  QTP w i l l  des ignate personnel 
t o  assume t h e  r e s p o n s i b i l i t i e s  and d u t i e s  as de f i ned  he re in  f o r  t h e i r  respec t i ve  
r o l e s .  The designees s h a l l  become f a m i l i a r  wi th t h i s  QTP and t h e  systems 
invo lved  t o  t h e  ex ten t  t h a t  they can perform t h e i r  assigned d u t i e s .  

3 . 2  

3 . 2 . 1  

3 . 2 . 2  

3 .2 .3  

3 . 2 . 4  

3 . 2 . 5  

3 . 2 . 6  

3 . 3  

3 . 3 . 1  

3 . 3 . 2  

3 .3 .3  

3 . 3 . 4  

3 . 3 . 5  

3 . 3 . 6  

FDNW PROJECT LEAD ENGINEER (PLE) 

Designates a Test O i  r e c t o r .  

Acts as l i a i s o n  between t h e  p a r t i c i p a n t s  i n  acceptance t e s t i n g  

Schedules and conducts a p r e t e s t  k i c k o f f  meeting w i t h  t e s t  p a r t i c i p a n t s  
when necessary. 

Signs Execution and Test Approval page when t e s t  i s  complete and 
accepted. 

Signs except ion form when a l l  exceptions have been resolved.  

Provides a d i s t r i b u t i o n  l i s t  f o r  t h e  approved and accepted QTP. 

TEST DIRECTOR 

Coordinates and d i r e c t s  acceptance t e s t i n g .  

Coordinates t e s t i n g  w i t h  t h e  F a c i l i t y  Manager. 

D i s t r i b u t e s  t h e  approved t e s t i n g  schedule be fo re  s t a r t  of t e s t i n g .  

N o t i f i e s  t h e  persons per forming and wi tness ing t h e  t e s t  2 days be fo re  
t h e  s t a r t  o f  t e s t i n g .  

Schedules a d ry  run when necessary 

N o t i f i e s  concerned p a r t i e s  when a change i s  made i n  t h e  t e s t i n g  
schedule. 

I 
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3 . 3 . 7  

3 . 3 . 8  

3 .3 .9  

3 .3 .10  

3 . 3 . 1 1  

3 .3 .12  

3 .3 .13  

3 . 3 . 1 4  

3 .3 .15  

3 . 3 . 1 6  

3.3.17 

3 .3 .18  

3 .3 .19  

3 . 4  

3 . 4 . 1  

3 . 4 . 2  

3 . 4 . 3  

3 . 4 . 4  

3 . 4 . 5  

Arranges f o r  c r a f t  e l e c t r i c i a n  l abo r  as requ i red  

Confirms t h a t  f i e l d  t e s t i n g  and inspec t i on  o f  t h e  system o r  p o r t i o n  o f  
t h e  system t o  be t e s t e d  has been completed. 

Stops any t e s t  which, i n  h i s  o r  her  judgement, may cause damage t o  t h e  
system u n t i l  t h e  problem has been resolved.  

A f t e r  v e r i f y i n g  t h e r e  i s  no adverse impact, may a l t e r  t h e  sequence i n  
which systems or subsystems a re  t e s t e d .  

Ensures t h a t  requ i red  environmental cond i t i ons  a r e  mainta ined.  

I f  a t e s t  i s  t o  be suspended f o r  a p e r i o d  o f  t ime ,  ensures t h a t  t h e  
system i s  l e f t  i n  a safe mode. 

Before r e s t a r t i n g  suspended t e s t ,  r e v e r i f i e s  t h e  t e s t  p r e r e q u i s i t e s .  

I n i t i a t e s  requ i red  changes t o  t h e  QTP. 

Reviews recorded da ta ,  d iscrepancies,  and except ions 

Obtains i n fo rma t ion  o r  changes necessary t o  c l e a r  o r  reso lve  ob jec t i ons  
du r ing  t h e  performance o f  t h e  t e s t .  

Takes necessary a c t i o n  t o  c l e a r  exceptions t o  t h e  t e s t  

Signs Execution and Test Approval page when t e s t  has been performed 

Obtains requ i red  s ignatures on t h e  QTP Master p r i o r  t o  reproduct ion and 
d i s t r i b u t i o n .  

WITNESS (PROVIDED BY QUALITY ASSURANCE) 

Witnesses t h e  t e s t s  

Reviews r e s u l t s  o f  t e s t i n g  

Ass i s t s  t h e  Test  D i r e c t o r  when requested 

Signs Execution and Test Approval page when t e s t  has been performed 

Records names of a l l  designated personnel on master copy o f  QTP p r i o r  
t o  s t a r t  o f  t e s t i n g .  
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3 . 4 . 6  Records t e s t  inst rument  i d e n t i f i c a t i o n  numbers and c a l i b r a t i o n  
e x p i r a t i o n  dates,  i f  app l i cab le .  

3 . 5  TEST PERFORMERS 

(One Test  Performer w i l l  operate t h e  Test Set and t h e  o the r  Test Performer w i l l  
operate t h e  PLC c o n t r o l  system.) 

3 . 5 . 1  Perform t e s t  under d i r e c t i o n  o f  t h e  Test D i r e c t o r  

3 . 5 . 2  Signs t h e  Execution and Test Approval page 

4 CHANGE CONTROL 

Required changes t o  t h i s  QTP must be r e d l i n e d  on t h e  Master copy. The t e s t  may 
cont inue based on r e d - l i n e  markups o f  t h e  Master copy. 

5 EXECUTION 

5 . 1  OCCUPATIONAL SAFETY AND HEALTH 

5.1.1 I n d i v i d u a l s  s h a l l  c a r r y  ou t  t h e i r  assigned work i n  a s a f e  manner i n  
accordance w i t h  FDNW Prac t i ce  134.653.1010, 4/28/98, t o  p r o t e c t  
themselves and others from undue hazards and t.o prevent  damage t o  
p roper t y  and envi ronment . 
s a f e t y  o f  a c t i v i t i e s  w i t h i n  t h e i r  areas t o  prevent  i n j u r y ,  p roper t y  
damage, o r  i n t e r r u p t i o n  o f  ope ra t i on .  Performance o f  t e s t  a c t i v i t i e s  
s h a l l  always i nc lude  sa fe ty  and h e a l t h  aspects. 

Faci 1 i t y  1 i n e  managers s h a l l  assure t h e  

5 . 1 . 2  These t e s t s  i n v o l v e  working near energized equipment; a l l  procedural 
requirements f o r  working near energized equipment s h a l l  be fo l l owed ,  
and an Energized E l e c t r i c a l  Work Permit (FDNW Form S-NW-061) s h a l l  be 
prepared and processed. 

5 . 1 . 3  Read and s i g n  t h e  JSA loca ted  a t  t h e  t e s t  s i t e .  

5 . 2  PERFORMANCE 

Perform t h e  t e s t  f o l l o w i n g  t h e  steps and requirements o f  t h i s  procedure. 

6 EXCEPTIONS 

6.1 GENERAL 
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Exceptions t o  t h e  requ i red  t e s t  r e s u l t s  t h a t  cannot be immediately cor rec ted  are  
recorded f o r  f u t u r e  r e s o l u t i o n .  The procedural  s tep  t h a t  was no t  ab le  t o  be 
performed i s  not signed o f f  u n t i l  i t  can be performed as i n i t i a l l y  w r i t t e n  o r  as 
rev ised.  

Er ro rs /except ions  i n  t h e  QTP i t s e l f  may be cor rec ted  by r e d l i n e d  changes and/or 
d i r e c t  r e v i s i o n  o f  t h e  QTP. 

6 . 2  RETEST/RESOLUTION 

Record t h e  a c t i o n  taken t o  resolve-each except ion.  Ac t ion  taken may no t  be t h e  
same as planned a c t i o n .  

6 .2 .1  When a c t i o n  taken r e s u l t s  i n  an acceptable r e t e s t ,  s ign  and date t h e  
appropr iate procedural s tep .  

6.3 ACCURACY/TOLERANCES 

T h i s  QTP i s  a func t iona l  t e s t .  no t  a c a l i b r a t i o n .  Therefore,  observed analog 
values are considered acceptable I f  they are  w i t h i n  2 5% o f  the  values s p e c i f i e d  
i n  t h i s  procedure. 

REFER TO SECTION 3.4.6 

SIGNATURE INITIAI 

Lannv R.  H a l l  LH (Qual 1 t y  Assurance) 

E r i c  D, Jo hnson EDJ (Test Performer) 

Steve Dunham SMD (Test Performer) 

U r s e  Block GAB (Test D i r e c t o r )  
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7 PREREQUISITES, EQUIPMENT/INSTRUMENTS, AND ABBREVIATIONS 

7 . 1  EQU I PMENTi INSTRUMENTS 

Suppl i ed by Test Operator unless otherwise noted. 

7 . 1 . 1  

7 . 1 . 2  

7 . 1 . 3  

7 . 1 . 4  

7 . 2  

RTD 

V I  

VOM 

7 . 3  

7 . 3 . 1  

7 . 3 . 2  

7 . 4  

Volt-ohmmeter (VOM): D i g i t a l ,  po r tab le ,  0-150 V ac/dc 

Instrument No. F luke 23 Ser ies I 1  Mul t ime te r .  S / N  5385091? 

Current  source t e s t  s e t .  
Desc r ip t i on :  A l tek-134 S /N  194716 

RTD S imu la to r .  Desc r ip t i on :  
A l tek -211  S / N  228751. B idd le  Versa-Cal S/N 3148 

Test  leads w i t h  i n s u l a t e d  covers f o r  w i r e  c l i p s  

ABBREVIATIONS 

Resistance Temuerature Detector  

Vendor In fo rma t ion  

Vol t-ohmmeter 

DEFINITIONS 

V e r i f y  alarms: V e r i f y  t h a t  an aud ib le  s igna l  i n d i c a t e s  an a larm 
c o n d i t i o n ,  t h e  alarm i c o n  on t h e  screen f l ashes  r e d ,  moves l e f t  t o  
r i g h t  and t h e  graphic  screen (page o r  window) con ta in ing  t h e  a larming 
dev ice pops up when app l i cab le .  V e r i f y  a f f e c t e d  graphic  symbol f lashes 
red  o r  y e l l o w  as app l i cab le .  Close pop-up window and/or c l i c k  on t h e  
a larm nav iga t i on  bu t ton  t o  d i s p l a y  alarms screen. 
app rop r ia te  alarm t e x t  t o  acknowledge. 
t o  a steady c o l o r  ( r e d .  ye l l ow  o r  b l u e ) .  

V e r i f y  a larm(s)  i s / a r e  r e s e t :  Use t h e  F5 key t o  show t h e  a c t i v e  alarms 
and v e r i f y  t h e  alarm l i s t e d  i s  no longer  d isp layed and a f f e c t e d  dev ice 
i s  no longer  f l a s h i n g  red  o r  y e l l o w .  

POWER UP RCS SYSTEM 

C l i c k  on t h e  
V e r i f y  t h e  a larm t e x t  has gone 

I n  t h i s  sec t i on  t h e  RCS system w i l l  be logged i n t o  and s e t  up f o r  
s imulated opera t i on .  
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NOTE 1: Figures o f  screens a re  conta ined i n  Appendix D o f  Desc r ip t i on  o f  
Operations f o r  DST 241-AP-l02/104 (see a t tached) .  

I f  t h e  t e s t  setup has been p rev ious l y  energized and i s  p resen t l y  
energ ized,  s k i p  t o  s tep 7 . 5 . 2 .  

NOTE 2 :  

LH 7 . 4 . 1  Turn on a l l  equipment. V e r i f y  app rop r ia te  power i n d i c a t o r s  
a re  l i g h t e d  and computer screens a re  energ ized.  

7 . 4 . 2  Window's NT Log ON 

Operator Workstat ion logon 

LH 7 . 4 . 2 . 1  On t h e  Operator Workstat ion, v e r i f y  t h a t  t h e  Window NT S t a r t  
Up screen i s  d isp layed.  

7 . 4 . 2 . 2  Press C t r l - A l t - D e l  a t  t h e  keyboard o f  t h e  Operator 
Workstat ion.  

LH 7 . 4 . 2 . 3  A t  t h e  Windows NT logon screen t y p e  i n  t h e  User Name, 
Password, and Domain as obta ined from t h e  Test  D i r e c t o r .  

LH 7 . 4 . 2 . 4  A f t e r  l ogg ing  on, v e r i f y  on t h e  Operator Workstat ion mon i to r ,  
t h a t  t h e  TWRS Home screen i s  d isp layed s i m i l a r  t o  F igu re  1 i n  
Appendix 0. 

C l i c k  on t h e  Re t r i eva l  Contro l  t a b .  
Re t r i eva l  Contro l  screen i s  d isp layed (see f i g u r e  2 i n  
Appendix 0) and c l i c k  on t h e  "AP Farm" bu t ton  t o  d i s p l a y  t h e  
AP-102 and -104 RCS T i t l e  screen (see f i g u r e  3 i n  Appendix 
0). 

LH 7 . 4 . 2 . 5  V e r i f y  t h a t  t h e  

7 . 4 . 2 . 6  While t h e  T i t l e  Screen i s  d isp layed c l i c k  on t h e  "LOGIN" 
bu t ton  o r  press F3. 

A t  t h e  CITECT l o g i n  screen t ype  i n  t h e  UserName and Password 
as obta ined from t h e  Test  D i r e c t o r .  

1.H 7 . 4 . 2 . 7  

7 . 4 . 3  Engineering Workstat ion logon 

LH 7 . 4 . 3 . 1  On t h e  Engineering Workstat ion.  v e r i f y  t h a t  t h e  Window NT 
S t a r t  Up screen i s  d isp layed.  

Press C t r l - A l t - D e l  a t  t h e  keyboard o f  t h e  Engineering 
Workstat ion 

IH 7 . 4 . 3 . 2  

12 



HNF-3334, Rev 0 

LH 7 . 4 . 3 . 3  A t  t h e  Windows NT logon screen t ype  t h e  UserName, Password, 
and Domain as d i r e c t e d  by t h e  Test D i r e c t o r .  

NOTE: Dur ing t h i s  QTP many o f  t h e  110 analog i n p u t s  w i l l  n o t  have ex te rna l  
w i res  connected. 
F a i l u r e "  l i g h t ,  and most low l e v e l  analog alarms w i l l  be a c t i v a t e d  
u n t i l  a s imulated i n p u t  i s  app l i ed  t o  t h e  s p e c i f i c  channel, 

Where analog i n p u t s  a re  s t a t i c a l l y  s imulated by r e s i s t o r s  o r  res i s tance  
b r idges ,  these s t a t i c  devices must be disconnected when app ly ing  t h e  
dynamic s imu la t i ons  requ i red  by t h i s  QTP. When t h e  dynamic s imu la t i on  
i s  complete, t h e  s t a t i c  s imu la t i on  should be reconnected t o  reduce t h e  
number o f  a c t i v e  alarms. 

Therefore, t h e  110 modules w i l l  show an " Inpu t  

7 . 4 . 4  RCS T i t l e  Screen Login 

Screen Login w i l l  be done i n  t h i s  sec t i on  along w i t h  v e r i f y i n g  what s t a t e  o r  mode 
t h e  RCS system i s  c u r r e n t l y  i n d i c a t i n g .  

LH 7 . 4 . 4 . 1  V e r i f y  t h e  p re requ is i t es  o f  Sect ion 7 . 4  have been met. I f  
s t i l l  logged i n  from s e c t i o n  7 . 5 . 2 ,  go t o  7 . 5 . 4 . 3 .  

A t  t h e  Operator Workstat ion, C l i c k  t h e  "Login" b u t t o n  o r  
press F3 and en te r  t h e  UserName and Password as d i r e c t e d  by 
t h e  Test D i  r e c t o r .  

LH 7 . 4 . 4 . 2  

LH 7 . 4 . 4 . 3  Press F2 t o  d i sp lay  t h e  pop-up window menu (see F igu re  5 i n  
Appendix D). 
t h a t  t h e  Mode Se lec t i on  screen i s  d i sp layed  (see F igu re  7 i n  
Appendix D). 

V e r i f y  t h e  "Ready" mode i s  c u r r e n t l y  se lec ted .  The bu t ton  
w i l l  be o u t l i n e d  i n  b l u e .  ( I f  n o t ,  operator  s h a l l  s e l e c t  
Ready mode). Close window by c l i c k i n g  on "CLOSE" bu t ton ,  o r  
p ress ing  "END" key.  

Press F2 t o  d i s p l a y  t h e  pop-up window menu and c l i c k  t h e  
"Process Overview'' bu t ton .  
screen i s  d isp layed (see F igu re  4 i n  Appendix 0 ) .  

V e r i f y  t h a t  process l i n e s  a re  w h i t e  (no modes se lected)  

C l i c k  t h e  "Mode Se lec t i on "  bu t ton  and v e r i f y  

LH 7 . 4 . 4 . 4  

LH 7 . 4 . 4 . 5  
V e r i f y  t h a t  t h e  process overview 

LH 7 . 4 . 4 . 6  

7 . 5  GENERAL-SCREEN DEVELOPMENT 

Th is  s e c t i o n  i s  t o  v e r i f y  and t e s t  a l l  major screen bu t tons .  keyboard commands 
and t a b l e s  when i n  Ready mode. The Test D i r e c t o r  o r  RCS Operator w i l l  s tep  
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No a c t i v a t i o n  o r  through each screen and v e r i f y  it funct ions i n  Ready mode. 
changing o f  s e t  p o i n t s  w i l l  be done i n  t h i s  sec t i on .  F igures w i l l  be used t o  
d i s p l a y  what screens should look l i k e  when c l i c k e d  on (see at tached Appendix D). 

Every operat ions f u n c t i o n  which can be ac t i va ted /se lec ted  by c l i c k i n g  w i t h  t h e  
mouse can a l s o  be ac t i va ted /se lec ted  by a f u n c t i o n  key (no t  a l l  screens can be 
d isp layed by p ress ing  a f u n c t i o n  key) o r  moving t h e  focus w i t h  t h e  arrow keys and 
p ress ing  en te r  ( a l l  screens can be d isp layed w i t h  t h i s  method). Where poss ib le  
check bo th  methods o f  a c t i v a t i o n / s e l e c t i o n  i n  t h e  same s tep .  I f  n o t  p o s s i b l e ,  
f o r  example, when going from one mode t o  t h e  n e x t ,  come back t o  t h e  s tep  and use 
t h e  o the r  method o f  a c t i v a t i o n / s e l e c t i o n ,  when t h e r e  a re  t h r e e  methods (mouse, 
arrow keys and f u n c t i o n  key) t r y  a l l  t h r e e .  Check t h e  box ( 0 )  prov ided i n  each 
s tep  when v a l i d a t i n g  t h e  arrow keys, t h e  Funct ion key (when approp r ia te ) ,  and 
i n i t i a l  t h e  s tep  when v a l i d a t i n g  t h e  mouse c l i c k  method o f  a c t i v a t i o n / s e l e c t i o n .  

A f t e r  s e l e c t i n g  a screen us ing one o f  t h e  t h r e e  methods, c l i c k  t h e  c l o s e  i c o n  
b u t t o n  t o  c lose  t h e  window o r  c l i c k  t h e  " l a s t "  nav iga t i on  bu t ton  (back arrow) t o  
c l o s e  a f u l l  screen page. 

7 . 5 . 1  A t  t h e  T i t l e  Screen, Press F2 and v e r i f y  t h e  new screen pops up: 

LH 7 . 5 . 1 . 1  "Pop-up Window Menu" (F igu re  5) 

From t h e  Pop-up Window Menu v e r i f y  t h e  f o l l o w i n g  screens pop up by moving t h e  
focus ( t h e  w h i t e  o u t l i n e  around se lec tab le  symbols) w i t h  t h e  arrow keys and 
p ress ing  en te r ,  p lace  a check i n  box prov ided nex t  t o  "Key". Then r e t u r n  t o  t h e  
Pop-up Window Menu and v e r i f y  t h e  screens pop-up by press ing t h e  approp r ia te  
f u n c t i o n  key, p lace  a check i n  t h e  box prov ided next  t o  "F-Key". Then r e t u r n  t o  
prev ious screen and v e r i f y  t h e  screen pops up by us ing  t h e  mouse t o  c l i c k  on t h e  
s e l e c t i o n  and then  i n i t i a l  t h e  s tep .  

LH (1) "Help" 0 Key 0 F-Key (no f i g u r e  associated w i t h  t h i s  
f u n c t  i on) 

hH (2) "Re t r i eva l  Setup" 0 Key (F igure 5)  

Record s e t  p o i n t  values shown on R e t r i e v a l  Setup screen i n  
app rop r ia te  places on F igure 6 i n  Appendix 0. 

LH ( a )  

LH (3) "Mode Se lec t i on "  0 Key (F igu re  7 )  

LH ( 4 )  "Process Overview" Key (F igu re  4 )  

LH (5 )  " T i t l e  Screen" 0 Key (F igu re  3)  

- L L  (6) " A c t i v e  Alarm L i s t i n g ' '  0 Key 0 F-Key (No F igu re )  
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LH ( 7 )  

LI-i ( a )  

LH 7 .5 .3  

"Alarm Set p o i n t "  0 Key (F igure 17) 

Ve r i f y  t h a t  alarm s e t  p o i n t s  on t h e  screen a re  t h e  same as 
those l i s t e d  i n  t h e  steps i n  sec t i on  8.  I f  t h e  s e t  p o i n t  
values shown on t h e  screen do n o t  agree w i t h  those used i n  
Sect ion 8,  en te r  t h e  Sect ion 8 va lue on t h e  screen and on 
f i g u r e  17 o f  Appendix D .  

"Alarm Summary" 0 Key 0 F-Key (No Figure)  

"Hardware Alarms'' Key 0 F-Key (No F igu re )  

"Tank 241-AP-102 Overview" 0 Key ( f i g u r e  9)  

"Tank 241-AP-104 Overview" 0 Key (F igu re  10) 

"Trending" 0 Key (F igure 18) 

"Bypassable I n t e r l o c k  Table" Key (F igu re  8) 

"Temp P r o f i l e "  0 Key (Tank AP-102) (F igu re  13) 

"Temp P r o f i l e "  0 Key (Tank AP-104) (F igu re  14) 

AP-102 "Mixer Pump P-001 Speed P r o f i l e "  Key (F igu re  11) 

AP-102 "Mixer Pump P-003 Speed P r o f i l e "  0 Key (F igu re  12) 

"Serv ice Water System" 0 Key (F igu re  16) 

" D i l u e n t  System" 0 Key (F igu re  15) 

"Hardware Overview" 0 Key (F igu re  '19) 

" A c t i v e  I n t e r l o c k s  Table" Key (F.igure 20) 

V e r i f y  t h a t  a l l  steps o f  sec t i on  7 have been s a t i s f a c t o r i l y  
completed. 

I n  ENCL-100 and -101, c lose  a l l  fuses.  

8 FIELD CONNECTION SIMULATIONS 

NOTE: A l l  t e rm ina ls  and instruments a re  i n  WT-ENCL-101. unless otherwise 
noted.  
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Acknowledge each a l a r m  a f t e r  i t  i s  v e r i f i e d  

8 . 1  PRESSURE INDICATORS AND ALARMS 
NOTES: 1. The i n p u t  cu r ren t  i s  g iven  as a percentage o f  4-2OmA cu r ren t  

s igna l  (0% = 4 mA and 100% = 20 m A ) .  

2. HIGH o r  LOW alarms w i l l  produce a f l ash ing  ye l l ow lb lack  border 
around t h e  value d i sp lay  box, and HIGHlH IGH o r  LOWlLOW alarms w i l l  
produce a f l a s h i n g  red /wh i te  border around t h e  value d i sp lay  box, 
and w i l l  d i sp lay  as f l a s h i n g  i n d i c a t i o n s  on t h e  PLC I n t e r l o c k  
Bypass Screen i f  bypassable and on t h e  A c t i v e  I n t e r l o c k s  screen i f  
no t  bypassable. 

LH 8 . 1 . 1  To s imu la te  WT-PIT-259, disconnect w i res  a t  PLC 2-1-8,  t e rm ina ls  6 
and 7.  Connect 4-20mA t r a n s m i t t e r  s imu la to r ,  s e t  a t  0% t o  
te rm ina ls  6 ( - )  and 7 ( + ) .  Then perform t h e  f o l l o w i n g :  

LH 8 . 1 . 1 . 1  

LH 8 . 1 . 1 . 2  

LH 8 . 1 . 1 . 3  

LH 8 . 1 . 1 . 4  

NA 8 .1 .1 .5  

8 . 1 . 1 . 6  

NA 8 . 1 . 1 . 7  

8 . 1 . 1 . 8  

A 8 .1 .1 .9  

Increase t r a n s m i t t e r  s imu la to r  t o  86%'. V e r i f y  pressure on 
t h e  Process Overview screen ind i ca tes  >255 p s i  g . 
t h a t  a l a r m  PAH-259. "Transfer  Pump WT-P-002 High Discharge 
Pressure" a1 arms. 

Increase t r a n s m i t t e r  s imu la to r  t o  88.5%. 
screen ind i ca tes  >265 ps ig .  
"Transfer Pump WT-P-002 Hi -Hi Discharge Pressure" alarms. 

V e r i f y  t h a t  "TRANSFER PUMP DISCHARGE PRESSURE H I  - H I "  
i n d i c a t o r  i s  f l a s h i n g  on t h e  I n t e r l o c k  screen. 

Decrease t ransmi t te r  s imu la to r  t o  71.6%. 
pressure i s  215 p s i g .  
259 can be r e s e t .  

Removed 

Removed 

Removed 

Vary t h e  i n p u t  cu r ren t  from 0 t o  100% and v e r i f y  t h e  range 
of t h e  pressure ( p s i )  i n d i c a t o r  on screen (near tank 241-AP- 
102) var ies from 0 t o  300 p s i .  

Remove t r a n s m i t t e r  s imu la to r  and reconnect w i r e  PT-259-(+) 
t o  terminal  7 and PT-259-(-1 t o  te rm ina l  6 o f  PLC 2-1-8.  

Ver i  f y  

V e r i f y  pressure on 
V e r i f y  t h a t  a larm PAHH-259 

V e r i f y  d isp layed 
V e r i f y  t h a t  alarms PAH-259 and PAHH- 
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LH 8 . 1 . 2  To s imu la te  WT-PIT-266. disconnect w i res  a t  PLC 2 -1 -8 .  t e rm ina ls  36 
and 37. Connect 4-20mA t r a n s m i t t e r  s imu la to r ,  s e t  a t  0% t o  
te rm ina ls  3 6 ( - )  and 37(+) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 1 . 2 . 1  

LH 8 . 1 . 2 . 2  

LH 8 . 1 . 2 . 3  

LH 8 . 1 . 2 . 4  

NA 8 . 1 . 2 . 5  

NA 8 . 1 . 2 . 6  

NA 8 .1 .2 .7  

LH 8 . 1 . 2 . 8  

LH 8 . 1 . 2 . 9  

Increase t r a n s m i t t e r  s imu la to r  t o  86%. 
screen ind i ca tes  >255 p s i g .  
"Transfer  Pump WT-P-019 High Discharge Pressure" alarms. 

Increase t r a n s m i t t e r  s imu la to r  t o  88.5%. 
screen ind i ca tes  >265 p s i g .  
"Transfer  Pump WT-P-019 H i  -Hi Discharge Pressure" alarms. 

V e r i f y  t h a t  "TRANSFER PUMP DISCHARGE PRESSURE H I -H I "  
i n d i c a t o r  i s  f l a s h i n g  on t h e  I n t e r l o c k  screen. 

V e r i f y  pressure on 
Ver i f y  t h a t  a larm PAH-266. 

V e r i f y  pressure on 
V e r i f y  t h a t  a larm PAHH-266 

Decrease t r a n s m i t t e r  s imu la to r  t o  71.6%. 
pressure i s  215 p s i g .  
266 can be r e s e t .  

V e r i f y  d isp layed 
V e r i f y  that. alarms PAH-266 and PAHH- 

Removed 

Removed 

Removed 

Vary t h e  i n p u t  cu r ren t  from 0 t o  1.00% and v e r i f y  t h e  range 
o f  t h e  pressure ( p s i )  i n d i c a t o r  on screen (near tank 241-AP- 
104) va r ies  from 0 t o  300 psi .  

Remove t r a n s m i t t e r  s imu la to r  and reconnect w i r e  PT-266-(+) 
t o  te rm ina l  37 and PT-266-(-) t o  te rm ina l  36 o f  PLC 2-1-8.  

LH 8 .1 .3  To s imu la te  PIT-271, disconnect w i res  a t  PLC 2-1-9,  t e rm ina ls  2 and 
3 .  Connect 4-20mA t r a n s m i t t e r  s imu la to r ,  s e t  a t  55% t o  te rm ina ls  
2(-) and 3(+)  and rese t  any e x i s t i n g  alarms. 
f o l  1 owing : 

Then per form t h e  

LH 8 . 1 . 3 . 1  Decrease s imulated pressure t o  0 p s i g  (0%) and increase 
s imulated pressure t o  300 p s i g  (100%) and v e r i f y  t h a t  t h e  
range o f  t h e  pressure (psi)  i n d i c a t o r  on screen (near va l ve  
WT-MOV-252, approximate center  o f  screen) v a r i e s  from 0 t o  
300 p s i  (0 t o  1 0 0 % ) .  

LH 8 . 1 . 3 . 2  Remove t r a n s m i t t e r  s imu la to r  and reconnect w i r e  PT-271-(+) 
t o  te rm ina l  3 and PT-271-(-) t o  te rm ina l  2 o f  PLC 2-1-9.  
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To s imu la te  PIT-452. disconnect w i res  a t  PLC 2-1-10,  t e rm ina ls  22 
and 23. Connect 4-20mA t r a n s m i t t e r  s imu la to r ,  s e t  a t  55% t o  
te rm ina ls  22 ( - )  and 23(+) and rese t  any e x i s t i n g  alarms. 
per form t h e  f o l l o w i n g :  

Then 

LH 8 . 1 . 4  

LH 8 . 1 . 4  

LH 8 . 1 . 4  

LH 8 . 1 . 5  

LH 8 . 1 . 5  

LH 8.1.5 

1 Decrease s imulated pressure t o  0 p s i g  ( 0 % )  and increase 
s imulated pressure t o  200 p s i g  (100%) and v e r i f y  t h a t  t h e  
range o f  t h e  pressure ( p s i )  i n d i c a t o r  on screen va r ies  from 
0 t o  200 p s i  (0 t o  100%). 

Remove t r a n s m i t t e r  s imu la to r  and reconnect w i r e  PT-452- (+) 
t o  te rm ina l  23 and PT-452-(-) t o  te rm ina l  22 o f  PLC 2-1-10. 

2 

To s imu la te  PIT-123, disconnect w i res  a t  PLC 2-1-10, t e rm ina ls  16 
and 17. Connect 4-20mA t r a n s m i t t e r  s imu la to r ,  s e t  a t  55% t o  
te rm ina ls  1 6 ( - )  and 17(+) and rese t  any e x i s t i n g  alarms. 
perform t h e  f o l l o w i n g :  

Then 

1 Decrease s imulated pressure t o  0 p s i g  (0%) and increase 
s imulated pressure t o  300 p s i g  (100%) and v e r i f y  t h a t  t h e  
range o f  t h e  pressure ( p s i )  i n d i c a t o r  on screen va r ies  from 
0 t o  300 p s i  (0 t o  100%) 

2 Remove t r a n s m i t t e r  s imu la to r  and reconnect w i r e  PIT-123-(+) 
t o  te rm ina l  17 and PIT-123-( - )  t o  te rm ina l  16 o f  PLC 2-1-10 

8.2 FLOW INDICATORS AND ALARMS 
Refer t o  no te  2 i n  paragraph 8 .1  above. 

LH 8.2.1 To s imu la te  FIT-258. connect 4-20mA t r a n s m i t t e r  s i m u l a t o r .  s e t  a t  
Then per form t h e  f o l l o w i n g :  50% t o  TB-6 te rm ina ls  1(+) and 2 ( - ) .  

LH 8 . 2 . 1 . 1  Disable PLC address 004575 and set. t o  "1." V e r i f y  t h a t  
t r a n s f e r  pump WT-P-002 i s  "on " ,  (symbol i s  g reen) .  

Decrease s imulated f l o w  t o  60 gpm (30%) and v e r i f y  t h a t  
alarm FAL-258 "Transfer  Pump WT-P- 002 Low Discharge Flow" 
a1 arms. 

Increase s imulated f l o w  t o  110 gpm (55%) and v e r i f y  t h a t  
a larm FAL-258 can be r e s e t .  

V e r i f y  t h a t  t h e  f l o w  (gpm) i n d i c a t o r  on screen (near tank 
241-AP-102) va r ies  from 0 t o  200 ypm (0 t o  1 0 0 % ) .  

LH 8 . 2 . 1 . 2  

LH 8 . 2 . 1 . 3  

LH 8 . 2 . 1 . 4  
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LH 8 . 2 . 1 . 5  Set PLC address 004575 t o  "0". and enable address. V e r i f y  
t h a t  t h e  t r a n s f e r  pump i s  " o f f " ,  (symbol i s  g ray ) .  

LH 8 . 2 . 1 . 6  Disconnect and remove t r a n s m i t t e r  s imu la to r ,  

LH 8.2.2 To s imu la te  FIT-264, connect 4-20mA t r a n s m i t t e r  s i m u l a t o r ,  s e t  a t  
50% t o  TB-6 te rm ina ls  22(+) and 2.).  Then per form t h e  f o l l o w i n g :  

LH 8 . 2 . 2 . 1  Disable PLC address 004591 and s e t  t o  "1." V e r i f y  t h a t  
t r a n s f e r  pump WT-P-019 i s  "on" ,  (symbol i s  g reen) .  

Decrease s imulated f l o w  t o  <60 gpm (29.5%) and v e r i f y  t h a t  
alarm FAL-264 "Transfer  Pump WT-P-019 Low Discharge Flow" 
alarms. 

LH 8.2.2.2 

LH 8 . 2 . 2 . 3  Increase s imulated f l o w  t o  110 gpm (55%) and v e r i f y  t h a t  
alarm FAL-264 can be r e s e t .  

LH 8 . 2 . 2 . 4  V e r i f y  t h a t  t h e  f l o w  (gpm) i n d i c a t o r  on screen (near tank 
241-AP-104) va r ies  from 0 t o  200 gpm (0 t o  100%).  

LH 8 . 2 . 2 . 5  Set PLC address 004591 t o  "O", and enable address. V e r i f y  
t h a t  t h e  t r a n s f e r  pump i s  " o f f " ,  (symbol i s  g r a y ) .  

LH 8 . 2 . 2 . 6  Disconnect and remove t r a n s m i t t e r  s imu la to r  

LH 8.2 .3  To s imu la te  FIT-270, connect 4-20mA t r a n s m i t t e r  s i m u l a t o r ,  s e t  a t  
50% t o  TB-6 te rm ina ls  28(+) and 2 9 ( - ) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 2 . 3 . 1  Vary t h e  s imulated f l o w  from 0% t o  100%. and v e r i f y  t h a t  
f l o w  i n d i c a t o r  FI-270 va r ies  from 0 t o  200 gpm. 

LH 8 . 2 . 3 . 2  Set t h e  f l ow  t o  0% 

LH 8 . 2 . 3 . 3  Reset FQI-270 t o  0 using Modsoft i f  necessary 

LH 8 . 2 . 3 . 4  Increase s imulated f l o w  t o  200 gpni (100%) and v e r i f y  t h a t  
FQI-270 begins t o  accumulate ga l l ons  a t  a r a t e  o f  200 gpm on 
Modsoft.  
screen has accumulated 1000 ga l  lor is 

Decrease s imulated f l o w  t o  0 gpm (0%) and v e r i f y  t h a t  FQI 
270 stops accumulating, and remains cons tan t .  

Run f o r  5 minutes and v e r i f y  d i s p l a y  on overview 

I H  8 . 2 . 3 . 5  
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LH 8 . 2 . 3 . 6  Disconnect and remove t r a n s m i t t e r  s imu la to r  

LH 8 . 2 . 4  To s imu la te  FIT-455, connect 4-20mA t r a n s m i t t e r  s i m u l a t o r .  s e t  a t  
50% t o  TB-6 te rm ina ls  55(+) and 5 6 ( - ) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 2 . 4 . 1  Vary t h e  s imulated f l o w  from 0% t o  l o o % ,  and v e r i f y  t h a t  
f l o w  i n d i c a t o r  FI -455 va r ies  from 0 t o  100% (0 t o  200 gpm). 

LH 8 . 2 . 4 . 2  Set t h e  f l o w  t o  0% 

LH 8 . 2 . 4 . 3  Reset FQI-455 t o  0 using Modsoft.  

LH 8 . 2 . 4 . 4  Increase s imulated f l o w  t o  200 gpm (100%) and v e r i f y  t h a t  
FQI-455 begins t o  accumulate ga l l ons  a t  a r a t e  o f  200 gpm on 
Modsoft.  
screen has accumulated 1000 g a l l o n s .  

Decrease s imulated f l o w  t o  0 gpm (0%) and v e r i f y  t h a t  FQI- 
455 stops accumulating , and remains constant .  

LH 8 . 2 . 4 . 6  Disconnect and remove t r a n s m i t t e r  s imu la to r  

Run f o r  5 minutes and v e r i f y  d i s p l a y  on overview 

LH 8 . 2 . 4 . 5  

LH 8 . 2 . 5  To s imu la te  FIT-122, connect 4-20mA t r a n s m i t t e r  s i m u l a t o r ,  s e t  a t  
50% t o  T8-6 te rm ina ls  58(+) and 5 9 ( - ) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 2 . 5 . 1  Vary t h e  s imulated f l o w  from 0% t o  100%. and v e r i f y  t h a t  
f l o w  i n d i c a t o r  FI-122 va r ies  from 0 t o  100% (0 t o  200 gpm). 

LH 8 . 2 . 5 . 2  Set t h e  f l o w  t o  0% 

LH 8 . 2 . 5 . 3  Reset FQI-122 t o  0 us ing  Modsoft i f  necessary. 

LH 8 . 2 . 5 . 4  Increase s imulated f l o w  t o  200 gpni (100%) and v e r i f y  t h a t  
FQIC-122 begins t o  accumulate ga l l ons  a t  a r a t e  o f  200 gpm. 

Decrease s imulated f l o w  t o  0 gpm (0%) and v e r i f y  t h a t  FQIC- 
122 stops accumulating , and remains constant .  

LH 8 . 2 . 5 . 6  Disconnect and remove t r a n s m i t t e r  s imu la to r  

LH 8 . 2 . 6  To s imu la te  FIT-456, connect 4-20mA t r a n s m i t t e r  s imu la to r ,  s e t  a t  

LH 8 . 2 . 5 . 5  

50% t o  TB-6 te rm ina ls  67(+) and 6 8 ( - ) .  Then per form t h e  f o l l o w i n g :  
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LH 8 . 2 . 6 . 1  Vary t h e  s imulated f l o w  from 0% t o  100%. and v e r i f y  t h a t  
f l o w  i n d i c a t o r  FI -456 va r ies  from 0 t o  100% (0 t o  200gpm). 

LH 8 . 2 . 6 . 2  Disconnect and remove t r a n s m i t t e r  s imu la to r  

LH 8 . 2 . 7  To s imu la te  FIT-129, connect 4-20mA t r a n s m i t t e r  s imu la to r ,  s e t  a t  
50% t o  TB-6 te rm ina ls  106(+) and 1 0 7 ( - ) .  
f o l  1 owing : 

.Then per form t h e  

LH 8 . 2 . 7 . 1  Vary t h e  s imulated f l o w  from 0% t o  100%. and v e r i f y  t h a t  
f l o w  i n d i c a t o r  FI-129 va r ies  from 0 t o  100% (0 t o  100 gpm). 

LH 8 . 2 . 7 . 2  Disconnect and remove t r a n s m i t t e r  s imu la to r  

8 . 3  TEMPERATURE INDICATORS AND ALARMS 
Refer t o  note 2 i n  paragraph 8 . 1  above. 

LH 8 . 3 . 1  To s imu la te  TE-204, remove 110 s2 r e s i s t o r ,  and connect RTD 
s imu la to r ,  s e t  a t  32 "F ,  t o  TB-7 te rm ina ls  6 and 7. 
t h e  f o l l o w i n g :  

Then per form 

LH 8 . 3 . 1 . 1  Increase s imulated temperature t o  ,.275 "F and v e r i f y  t h a t  
alarm TAH-204 "Mixer Pump AP-102 WST-P-001 Motor Winding 
High Temperature" alarms. 

Increase s imulated temperature t o  :,293 "F and v e r i f y  t h a t  
alarm TAHH-204 "Mixer Pump AP-102 WST-P-001 Motor Winding 
H i  - H i  Temperature" alarms 

LH 8 . 3 . 1 . 2  

NA 8 . 3 . 1 . 3  Removed 

LH 8 . 3 . 1 . 4  Decrease s imulated temperature t o  200 "F and v e r i f y  t h a t  
alarms TAH-204 and TAHH-204 can be r e s e t .  

LH 8 . 3 . 1 . 5  Disconnect RTD s imu la to r .  Replace r e s i s t o r  a t  t e rm ina ls  6 
and 7 .  

LH 8 . 3 . 2  To s imu la te  TE-203. remove 110 a r e s i s t o r ,  and connect RTD 
s imu la to r ,  s e t  a t  32 "F ,  t o  TB-7 te rm ina ls  2 and 3. Then per form 
t h e  f o l l o w i n g :  

LH 8 . 3 . 2 . 1  Increase s imulated temperature t o  :>185 "F and v e r i f y  t h a t  
alarm TAH-203 "Mixer Pump AP-102 WST-P-001 Upper Bearing 
High Temperature" a1 arms. 
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LH 8 . 3 . 2 . 2  Increase s imulated temperature t o  >203 "F and v e r i f y  t h a t  
alarm TAHH-203 "Mixer Pump AP-102 WST-P-001 Upper Bearing 
H i  - H i  Temperature" alarms. 

NA 8 . 3 . 2 . 3  Removed 

LH 8 . 3 . 2 . 4  Decrease s imulated temperature t o  80 "F and v e r i f y  t h a t  
alarms TAH-203 and TAHH-203 can be r e s e t .  

LH 8 . 3 . 2 . 5  Remove RTD s imu la to r  and rep lace temporary r e s i s t o r  a t  
t e rm ina ls  2 and 3. 

LH 8 . 3 . 3  To s imu la te  TE-205, remove 110 a r e s i s t o r .  and connect RTD 
s imu la to r ,  s e t  a t  32 "F .  t o  TB-7 te rm ina ls  10 and 11. 
t h e  f o l l o w i n g :  

Then perform 

LH 8 . 3 . 3 . 1  Increase s imulated temperature t o  ;.185 "F and v e r i f y  t h a t  
a larm TAH-205 "Mixer Pump AP-102 WST-P-001 Lower Bearing 
High Temperature" a1 arms 

Increase s imulated temperature t o  :.203 "F and v e r i f y  t h a t  
alarm TAHH-205 "Mixer Pump AP-102 WST-P-001 Lower Bearing 
H i  - H i  Temperature" alarms. 

LH 8 . 3 . 3 . 2  

NA 8 . 3 . 3 . 3  Removed 

LH 8 . 3 . 3 . 4  Decrease s imulated temperature t o  B O  "F and v e r i f y  t h a t  
alarms TAH-205 and TAHH-205 can be r e s e t .  

LH 8 . 3 . 3 . 5  Remove RTD s imu la to r  and rep lace temporary r e s i s t o r  a t  
t e rm ina ls  10 and 11. 

LH 8 . 3 . 4  To s imu la te  TE-216. remove 110 B r e s i s t o r ,  and connect RTD 
s imu la to r ,  s e t  a t  32 O F ,  t o  TB-7 te rm ina ls  23 and 24. 
t h e  f o l l o w i n g :  

Then per form 

LH 8 . 3 . 4 . 1  Increase s imulated temperature t o  :,275 "F and v e r i f y  t h a t  
a larm TAH-216 "Mixer Pump AP-104 WST-P-003 Motor Winding 
High Temperature" alarms. 

Increase s imulated temperature t o  :>293 "F and v e r i f y  t h a t  
a larm TAHH-216 "Mixer Pump AP-104 WST-P-003 Motor Winding 
H i  - H i  Temperature" alarms. 

LH 8 . 3 . 4 . 2  

NA 8 . 3 . 4 . 3  Removed 
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LH 8 . 3 . 4 . 4  Decrease s imulated temperature t o  80 "F and v e r i f y  t h a t  
alarms TAH-216 and TAHH-216 can be r e s e t .  

LH 8 . 3 . 4 . 5  Remove RTD s imu la to r  and rep lace temporary r e s i s t o r  a t  
t e rm ina ls  23 and 24. 

LH 8 . 3 . 5  To s imu la te  TE-215. remove 110 a r e s i s t o r  and connect R I D  
s imu la to r ,  s e t  a t  32 O F ,  t o  16-7 te rm ina ls  19 and 20. 
t h e  f o l l o w i n g :  

Then perform 

LH 8 .3 .5 .1  Increase s imulated temperature t o  >185 "F and v e r i f y  t h a t  
alarm TAH-215 "Mixer Pump AP-104 WST-P-003 Upper Bearing 
High Temperature" alarms. 

Increase s imulated temperature t o  >203 "F and v e r i f y  t h a t  
alarm TAHH-215 "Mixer Pump AP-104 WST-P-003 Upper Bearing 
H i  - H i  Temperature" alarms 

LH 8 . 3 . 5 . 2  

NA 8 . 3 . 5 . 3  Removed 

LH 8 . 3 . 5 . 4  Decrease s imulated temperature t o  80 "F and v e r i f y  t h a t  
alarms TAH-215 and TAHH-215 a r e  r e s e t .  

LH 8 . 3 . 5 . 5  Remove R I D  s imu la to r  and rep lace temporary r e s i s t o r  a t  
t e rm ina ls  19 and 20. 

LH 8 . 3 . 6  To s imu la te  TE-217. remove 110 61 r e s i s t o r  and connect RTD 
s imu la to r ,  s e t  a t  32 "F,  t o  TB-7 te rm ina ls  27 and 28. Then per form 
t h e  f o l l o w i n g :  

LH 8 . 3 . 6 . 1  Increase s imulated temperature t o  :>185 "F, and v e r i f y  t h a t  
alarm TAH-217 "Mixer Pump AP-104 WST-P-003 Lower Bearing 
High Temperature" alarms. 

Increase s imulated temperature t o  :,203 "F and v e r i f y  t h a t  
alarm TAHH-217 "Mixer Pump AP-104 WSI-P-003 Lower Bearing 
H i  - H i  Temperature" alarms. 

LH 8 . 3 . 6 . 2  

NA 8 . 3 . 6 . 3  Removed 

LH 8 . 3 . 6 . 4  Decrease s imulated temperature t o  80 "F and v e r i f y  t h a t  
alarms TAH-217 and TAHH-217 a r e  r e s e t .  

LH 8 .3 .6 .5  Remove RTD s imu la to r  and rep lace temporary r e s i s t o r  a t  
t e rm ina ls  27 and 28. 
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LH 8 . 3 . 7  To s imu la te  TE-277, remove 110 n r e s i s t o r  and connect RTD 
s imu la to r ,  s e t  a t  32 "F. t o  TB-7 te rm ina ls  36 and 37. 
t h e  f o l l o w i n g :  

Then perform 

LH 8 . 3 . 7 . 1  Increase s imulated temperature t o  :>275 "F and v e r i f y  t h a t  
alarm TAH-277 "Transfer  Pump AP-102 WT-P-002 Motor Winding 
High Temperature" alarms. 

Increase s imulated temperature t o  ,293 "F and v e r i f y  t h a t  
alarm TAHH-277 "Transfer  Pump AP-102 WT-P-002 Motor Winding 
H i  - H i  Temperature" alarms. 

V e r i f y  "Transfer  Pump Motor Winding Temp H i - H i "  i n d i c a t o r  i s  
f l a s h i n g  on t h e  I n t e r l o c k  screen. 

Decrease s imulated temperature t o  80 "F and v e r i f y  t h a t  
alarms TAH-277 and TAHH-277 can be r e s e t .  

LH 8 . 3 . 7 . 2  

LH 8 . 3 . 7 . 3  

LH 8 . 3 . 7 . 4  

LH 8 . 3 . 7 . 5  Remove RTD s imu la to r  and rep lace  temporary r e s i s t o r  a t  
t e rm ina ls  36 and 37. 

LH 8 . 3 . 8  To s imu la te  TE-274. remove 110 0 r e s i s t o r  and connect RTD 
s imu la to r ,  s e t  a t  32 O F ,  t o  TB-7 te rm ina ls  40 and 41. 
t h e  f o l l o w i n g :  

Then perform 

LH 8 . 3 . 8 . 1  Increase s imulated temperature t o  >275 "F and v e r i f y  t h a t  
alarm TAH-274 "Transfer  Pump AP-104 WT-P-019 Motor Winding 
High Temperature" a1 arms. 

Increase s imulated temperature t o  >293 "F and v e r i f y  t h a t  
alarm TAHH-274 "Transfer  Pump AP-104 WT-P-019 Motor Winding 
H i  - H i  Temperature" alarms. 

V e r i f y  "Transfer  Pump Motor Winding Temp H i  - H i  " i n d i c a t o r  i s  
f l a s h i n g  on t h e  I n t e r l o c k  screen. 

Decrease s imulated temperature t o  80 "F and v e r i f y  t h a t  
alarms TAH-274 and TAHH-274 can be r e s e t .  

LH 8 . 3 . 8 . 2  

LH 8 . 3 . 8 . 3  

LH 8 . 3 . 8 . 4  

LH 8 . 3 . 8 . 5  Remove RTD s imu la to r  and rep lace temporary r e s i s t o r  a t  
t e rm ina ls  40 and 41 

LH 8 . 3 . 9  To s imu la te  TIT-120. remove 2.4K a r e s i s t o r  between te rm ina ls  70 
and 74 on TB-6, and connect 4-20mA t r a n s m i t t e r  s i m u l a t o r ,  s e t  a t  
45%. t o  TB-6 te rm ina ls  7 3 ( - )  and 74(+) .  Then per form t h e  f o l l o w i n g :  
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Vary t h e  s imulated temperature from 45% (140°F) t o  >50% 
(>150"F). and v e r i f y  TAH-120 alarms. 

Vary t h e  s imulated temperature from 50% (150°F) t o  >55% 
(>160"F), and v e r i f y  TAHH-120 alarms. 

Vary t h e  s imulated temperature from 55% (160°F) t o  ~ 4 0 %  
(<130"F), and v e r i f y  TAL-120 alarms. 

LH 8 . 3 . 9 . 1  

LH 8 . 3 . 9 . 2  

LH 8 . 3 . 9 . 3  

LH 8 . 3 . 9 . 4  

LH 8 .3 .9 .5  

LH 8.3.10 

LH 8 . 3 . 1 0 . 1  

LH 8 .3 .10 .2  

LH 8 .3 .10 .3  

LH 8 .3 .10 .4  

LH 8 .3 .10 .5  

LH 8 .3 .11  

LH 8 . 3 . 1 1 . 1  

LH 8 .3 .11 .2  

Vary t h e  s imulated temperature from 40% (130°F) t o  ~ 3 5 %  
( 4 2 0 ° F ) .  and v e r i f y  TALL-120 alarms. 

Remove t r a n s m i t t e r  s imu la to r ,  and reconnect r e s i s t o r  between 
te rm ina ls  70 and 74. 

To s imulate TIT-124, remove 2.4K B r e s i s t o r  between 
te rm ina ls  76 and 80 on TB-6, and connect 4-20mA t r a n s m i t t e r  
s imu la to r .  s e t  a t  45%. t o  TB-6 te rm ina ls  7 9 ( - )  and 80(+) .  
Then per form t h e  f o l l o w i n g :  

Vary t h e  s imulated temperature from 45% (140"F) to  >50% 
(>150"F), and v e r i f y  TAH-124 alarms. 

Vary t h e  s imulated temperature from 50% (150°F) t o  >55% 
(>160"F), and v e r i f y  TAHH-124 alarms. 

Vary t h e  s imulated temperature from 55% (160°F) t o  <40% 
( 4 3 0 ° F ) .  and v e r i f y  TAL-124 alarms. 

Vary t h e  s imulated temperature from 40% (130°F) t o  ~ 3 5 %  
(<120°F),  and v e r i f y  TALL-124 alarms 

Remove t r a n s m i t t e r  s imu la to r ,  and reconnect r e s i s t o r  between 
te rm ina ls  76 and 80. 

To s imu la te  TIT-457, remove 2.4K n r e s i s t o r  between 
te rm ina ls  82 and 86 on TB-6. and connect 4-20mA t r a n s m i t t e r  
s imu la to r ,  s e t  a t  50%. t o  TB-6 te rm ina ls  8 5 ( - )  and 86(+) .  
Then per form t h e  f o l l o w i n g :  

Vary t h e  s imulated temperature from 0% t o  100%. and v e r i f y  
TI -457 va r ies  from 50 t o  250°F. 

Remove t r a n s m i t t e r  s imu la to r ,  and reconnect r e s i s t o r  between 
te rm ina ls  82 and 86. 
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8 . 4  MOTOR VIBRATION INDICATORS AND ALARMS 

NOTE: Swi tch t o  "TANK 241-AP-102 Overview" screen f o r  t h i s  p o r t i o n  o f  t h e  t e s t  

LH 8 . 4 . 1  To s imu la te  VT-206. connect t r a n s m i t t e r  s imu la to r ,  s e t  a t  4 mA. t o  
TB-6 te rm ina ls  16(+) and 1 7 ( - ) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 4 . 1 . 1  Increase s imulated v i b r a t i o n  t o  >2.5 m i l s  ( > E  mA) and v e r i f y  
t h a t  alarm VAH-206 "Mixer Pump WST-P-001 Upper Bearing High 
V i  b r a t i o n "  alarms. 

LH 8 . 4 . 1 . 2  Increase s imulated v i b r a t i o n  t o  >3 m i l s  (>8.8 mA) and v e r i f y  
t h a t  alarm VAHH-206 "Mixer Pump WST-P-001 Upper Bearing H i  - 
H i  V ib ra t i on "  alarms 

NA 8 . 4 . 1 . 3  Removed 

LH 8 . 4 . 1 . 4  Vary t h e  i n p u t  s imu la t i on  from 0 t o  100% and v e r i f y  t h a t  
Mixer Pump WST-P-001: Motor V i b r a t i o n :  Upper i n d i c a t o r  
va r ies  from 0 t o  10 m i l s  (4-20 mA). Disconnect t r a n s m i t t e r  
s imu la to r .  

LH 8 . 4 . 2  To s imu la te  VT-207. connect t r a n s m i t t e r  s imu la to r ,  s e t  a t  4 mA. t o  
TB-6 te rm ina ls  19(+) and 2 0 ( - ) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 4 . 2 . 1  Increase s imulated v i b r a t i o n  t o  >2 5 m i l s  ( > E  mA) and v e r i f y  
t h a t  alarm VAH-207 "Mixer Pump WST--P-001 Lower Bearing High 
V ib ra t i on "  alarms. 

LH 8 . 4 . 2 . 2  Increase s imulated v i b r a t i o n  t o  >3 m i l s  ( 4 . 8  mA) and v e r i f y  
t h a t  alarm VAHH-207 "Mixer Pump WS-T-P-001 Lower Bearing H i  - 
H i  V ib ra t i on "  alarms. 

NA 8 . 4 . 2 . 3  Removed 

LH 8 . 4 . 2 . 4  Vary t h e  i n p u t  s imu la t i on  from 0 t o  100% and v e r i f y  t h a t  
Mixer Pump 001: Motor V i b r a t i o n :  Lower i n d i c a t o r  va r ies  from 
0 t o  10 m i l s  (4-20 m A ) .  Disconnect t r a n s m i t t e r  s imu la to r .  

NOTE: Swi tch t o  "Tank 241-AP-104 Overview" screen f o r  t h i s  p o r t i o n  o f  t h e  t e s t  

LH 8 . 4 . 3  To s imu la te  VT-218, connect s imu la to r ,  set  a t  4 mA. t o  TB-6 
te rm ina ls  49(+) and 50(-). Then per form t h e  f o l l o w i n g :  
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LH 8 . 4 . 3 . 1  Increase s imulated v i b r a t i o n  t o  >2.5 m i l s  (4 mA) and v e r i f y  
t h a t  alarm VAH-218 "Mixer Pump WST-P-003 Upper Bearing High 
V i  b r a t i o n "  alarms. 

LH 8 . 4 . 3 . 2  Increase s imulated v i b r a t i o n  t o  >3 m i l s  (>8.8 mA) and v e r i f y  
t h a t  alarm VAHH-218 "Mixer Pump WST-P-003 Upper Bearing H i  - 
H i  V ib ra t i on "  alarms. 

NA 8 . 4 . 3 . 3  Removed 

LH 8 . 4 . 3 . 4  Vary t h e  i n p u t  s imu la t i on  from 0 t o  100% and v e r i f y  t h a t  
Mixer Pump WST-P-003: Motor V i b r a t i o n :  Upper i n d i c a t o r  
va r ies  from 0 t o  10 m i l s  (4-20 mA). Disconnect t r a n s m i t t e r  
s i  mu1 a t o r .  

LH 8.4.4 To s imu la te  VT-219, connect t r a n s m i t t e r  s imu la to r ,  t o  TB-6 
te rm ina ls  52(+) and 5 3 ( - ) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 4 . 4 . 1  Increase s imulated v i b r a t i o n  t o  >2.5  m i l s  (>B mA) and v e r i f y  
t h a t  alarm VAH-219 "Mixer Pump WS~r-P-003 Lower Bearing High 
V ib ra t i on "  alarms. 

LH 8 . 4 . 4 . 2  Increase s imulated v i b r a t i o n  t o  >3 m i l s  (>8.8 mA) and v e r i f y  
t h a t  alarm VAHH-219 "Mixer Pump WST-P-003 Lower Bearing H i -  
H i  V ib ra t i on "  alarms. 

NA 8 . 4 . 4 . 3  Removed 

LH 8 . 4 . 4 . 4  Vary t h e  i n p u t  s imu la t i on  from 0 t o  100% and v e r i f y  t h a t  
Mixer Pump WST-P-003: Motor V i b r a t i o n :  Lower i n d i c a t o r  
va r ies  from 0 t o  10 m i l s  (4-20 m A ) .  Disconnect t r a n s m i t t e r  
s i  mu1 a t o r .  

8 . 5  LIQUID LEVEL and WINCH POSITION INSTRUMENTS 

I H 8 . 5 . 1  To s imu la te  LIT-126, connect 4-20mA t r a n s m i t t e r  s i m u l a t o r ,  s e t  a t  
50%, t o  TB-6. t e rm ina ls  loo(+) and lOl(-). Then per form t h e  
f o l l  owing: 

LH 8 . 5 . 1 . 1  V e r i f y  L I -126 ind i ca tes  60 inches + / -  1 i n c h  

LH 8 . 5 . 1 . 2  Increase s imulated l e v e l  t o  >119" (100%) and v e r i f y  t h a t  
alarm LAH-126. "D i l uen t /F lush  Tank H I  Level "  alarms. 
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LH 8 . 5 . 1 . 3  Decrease s imulated l e v e l  t o  24" (20%) and v e r i f y  h i  l e v e l  
a larm can be r e s e t  and LAL-126 "D i l uen t /F lush  Tank Low 
Level"  alarms. 

I H  8 . 5 . 1 . 4  Decrease s imulated l e v e l  t o  16" (13%) and v e r i f y  LALL-126 
"D i l uen t /F lush  Tank Lo-Lo Level "  alarms. 

LH 8 . 5 . 1 . 5  Vary s imu la to r  from 0% t o  100%. and v e r i f y  L I -126  va r ies  
from 0 "  t o  120". 

LH 8 . 5 . 1 . 6  Remove t r a n s m i t t e r  s imu la to r  

8 . 6  ANALOG VOLTAGE INSTRUMENTS 

LH 8 . 6 . 0 . 1  To s imulate ZT-131, r o t a t e  t h e  potent iometer  l oca ted  on t h e  
t e s t  s e t  box, f u l l  CCW t o  f u l l  CW. V e r i f y  ZI -131 va r ies  from 
0% t o  100% oDen. 

NA 8 . 6 . 0 . 2  Removed 

LH 8 . 6 . 0 . 3  Leave potent iometers a t  mid p o s i t i o n  

LH 8 . 6 . 1  To s imu la te  ZT-262, connect 4-20mA t r a n s n i i t t e r  s i m u l a t o r ,  s e t  a t  
50% t o  TB-6 te rm ina ls  13(+) and 1 4 ( - ) .  l h e n  per form t h e  f o l l o w i n g :  

LH 8 . 6 . 1 . 1  Vary t h e  s imulated e l e v a t i o n  from 0% t o  100%. and v e r i f y  
t h a t  p o s i t i o n  i n d i c a t o r  ZT-262 on "Tank 241-AP-102 Overview" 
screen va r ies  from 0 "  t o  240". 

LH 8 . 6 . 1 . 2  Disconnect and remove t r a n s m i t t e r  s imu la to r  

LH 8 . 6 . 2  To s imu la te  ZT-268, connect 4-20mA t r a n s m i t t e r  s i m u l a t o r ,  s e t  a t  
50% t o  TB-6 te rm ina ls  46(+) and 4 7 ( - ) .  Then per form t h e  f o l l o w i n g :  

LH 8 . 6 . 2 . 1  Vary t h e  s imulated e l e v a t i o n  from 0% t o  l o o % ,  and v e r i f y  
t h a t  p o s i t i o n  i n d i c a t o r  ZI-268 on "Tank 241-AP-104 Overview" 
screen va r ies  from 0 "  t o  240". 

LH 8 . 6 . 2 . 2  Disconnect and remove t r a n s m i t t e r  s imu la to r  
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I h I T I A L S  

8 . 7  DISCRETE INPUT SIMULATION 

DCVICt TB TERMINALS ALARM ACTION 

For each o f  t h e  l i s t e d  i npu ts .  jumper t h e  i n d i c a t e d  t e r m i n a l s ,  v e r i f y  t h e  
s p e c i f i e d  alarm. acknowledge t h e  alarm. remove t h e  ,jumper, and r e s e t  t h e  
alarm. 

ENCL- 1 0 0  

-LH-..- 

-LH- 

-LH- 

-LH- 

-LH- 

-LH- 

E D S - X A - 1 0 1  2 1 & 2 1  LOSS OF POWER 

MPS - 0 0 1  2 1 8 2 2  MPS SHUTDOWN 

R I A S - 1 2 5 A  2 1 & 2 3  RADIATION ALARM CHANNEL 125 

RXS-125A 2 1 & 24 RAD CHANNEL 1 2 5  FAILURE 

R I A S - 1 2 6 A  2 1 & 2 5  RADIATION ALARM CHANNEL 126 

RXS-126A 2 1 & 2 6  RAD CHANNEL 126 FAILURE 

-LH- 

-LH- 

-LH- 

-LH- 

-LH- 

R A I S - l 2 7 A  2 1 & 2 7  RADIATION ALARM CHANNEL 1 2 7  

RXS-127A 2 1 & 2 8  RAD CHANNEL 1 2 7  FAILURE 

L D S - 2 8 2  2 1 & 3 0  DILUENT ENCASEMENT LEAK 

L D S - 2 8 4 / 2 8 5  2 1 & 31 DILUENT ENCASEMENT LEAK 

L D S - 1 2 7  2 1 & 3 4  DILUENT FLUSH P I T  LEAK 
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-LH- 

-LH- 

TSL-459 4 170 & 171 RAW WATER ENCLOSURE LOW TEMP 

PDISH-451 4 188 & 189 RAW WATER STRAINER HIGH DELTA P 

-LH- 

-LH- 

-LH- 

-LH- 

-LH- 

PSL ~ 125 4 197 & 198 LOW SEAL WATER PRESSURE 

PSL - 126 4 199 & 200 LOW SEAL WATER PRESSURE 

PDISH-454 4 201 & 202 75 mu FILTER IHIGH DELTA P 

PDISH-456 4 203 & 204 50 mu FILTER HIGH DELTA P 

TSL-453 4 205 & 206 SERVICE WATER ENCLOSURE LOW TEMP 

8 . 8  COMMAND OUTPUTS 

-LH- 

-LH-..- 

LH 

LH 8 . 8 . 2  On the HMI screen, click CHEMB-P-002 START b u t t o n .  

8 . 8 . 1  Confirm no continuity between TB-4 terminals 192 & 193. 

TSL-273 NA NO 1 & C ENCLOSURE TEMP H I  

TSL-273 NA NO 3 & C ENCLOSURE TEMP LO 

LH 8 8 3 Confirm continuity between TB-4, terminals 192 & 193, and no 
continuity between terminals 193 & 194 

LH 8 8 4 On the H M I  screen, click CHEMB-P-002 STOP b u t t o n  

LH 8 . 8 . 5  Confirm continuity between TB-4. terminals 193 & 194 

LH 8 . 8 . 6  On the t a n k  241-AP-102 overview screen, click the WINCH POSITION UP 
arrow, a n d  hold down. 

LH 8 8 7 Confirm 110-120 vac between TB-4, terminals 53 & 54 

LH 8 8 8 On the t a n k  241-AP-102 overview screen, click the WINCH POSITION 
DOWN arrow. and hold down 

LH 8 . 8 . 9  Confirm 110-120 vac between TB-4. terminals 52 & 54 

LH 8 . 8 . 1 0  On the t a n k  241-AP-104 overview screen, click the WINCH POSITION UP 
arrow, and hold down. 

LH 8 . 8 . 1 1  Confirm 110-120 vac between TB-4. terminals 117 & 118 
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LH 8 . 8 . 1 2  On t h e  tank  241-AP-104 overview, c l i c k  t h e  WINCH POSITION DOWN 
arrow and ho ld  down. 

LH 8 . 8 . 1 3  Conf i rm 110-120 vac between TB-4. t e r m i n a l s  116 & 118 

LH 8 .8 .14  On t h e  SERVICE WATER SYSTEM overview screen, c l i c k  t h e  STRAINER 
MOTOR bu t ton .  

LH 8 . 8 . 1 5  Conf i rm 110-120 vac between TB-4. t e r m i n a l s  195 & 196 

LH 8 . 8 . 1 6  C l i c k  t h e  s t r a i n e r  motor bu t ton  aga in ,  and c o n f i r m  4 5  vac a t  
t e r m i n a l s  195 & 196. 
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9 VALVE MANUAL CONTROL I N  READY MODE 

Ready (RDY)  i s  t h e  d e f a u l t  mode w i t h  no a c t i v e  modes se lec ted .  
s t a t u s  i n c l u d i n g  v a l v e  p o s i t i o n s  and c u r r e n t  process parameters a r e  d isp layed 

Equipment 

9 . 1  READY MODE VALVE MANUAL CONTROL TEST 

Use t h e  READY MODE VALVE CONTROL TEST t a b l e  by proceeding th rough each s tep ,  
shown i n  l e f t  hand column. Then proceed t o  t h e  nex t  p o s i t i o n  and then t o  t h e  
nex t  l i s t e d  va l ve .  

S ign  t h e  READY MODE VALVE CONTROL TEST sheet when a l l  o f  t h e  va lves  l i s t e d  
have been t e s t e d  
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N3d0 15*-AOW 

3SOl3 LSt-AOW 

N3d0 E V A 3 1  

35013 OEV-A31 

N3d0 LEL-AD4 

35013 101 A34 

3 Sod €92-AOW 

9 Sod E 9 Z A O W  

V Sod E9Z-AOW 

3 Sod LZ-AOW 

E Sod E5Z-AOW 

V S O d  E9Z-AOW 

N3d0 Z5Zr\OW 

3 S O l 3  Z K - A O W  

3 Sod LSZ-AOW 

E Sod L5Z-AOW 

V Sod LBL-AOW 

3 Sod 0 5 L O W  

9 Sod OgZ-AOW 

V Sod E L - A O W  

3 Sod 6VZ-AOW 

E Sod GVZ~AOW 

V Sod 6 V Z ~ A O W  

3 Sod 'FVZ-AOW 

9 Sod 8VZ-AOW 

V Sod 8tL-AOW 

3 Sod L t Z A O W  

E Sod LVZ-AOW 

V Sod LDZ-AOW 

3 Sod 9 f Z n O W  

E Sod 2tZ-AOW 

V Sod 2VL-AOW 

3 Sod SVZIZOW 

9 Sod PtZ'AOW 

V Sod 9tL -AOW 

3 Sod V t Z - A O W  

V S O d  EVE-AOW I I 
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9 . 2  FLOW CONTROL VALVES 

I H  9 . 2 . 1  Set t e s t  s e t  FCV-131 p o s i t i o n  d i a l  t o  a va lue g rea te r  t han  10%. and 
v e r i f y  va l ve  FCV-131 on t h e  screen i s  green. 

LH 9 . 2 . 1 . 1  Adjust  t h e  potent iometer  on t h e  t e s t  s e t  from 0 t o  100%. 
V e r i f y  t h e  va lve symbol i s  w h i t e  below 5% open, and remains 
green between 5% and 100 % open. 

On t h e  Test Set p lace  t h e  FCV-131 'switch i n  t h e  OPEN 
p o s i t i o n .  V e r i f y  t h e  va lve symbol remains green. 

LH 9 . 2 . 1 . 2  

LH 9 . 2 . 1 . 3  Place t h e  FCV-131 potent iometer  on t h e  t e s t  s e t  t o  0% and 
sw i t ch  i n  t h e  CLOSE p o s i t i o n .  V e r i f y  t h a t  t h e  va l ve  symbol 
t u r n s  wh i te .  

9 . 3  VERIFY AUTO CHECK FOR EACH MODE 

LH 9 . 3 . 1  Place a l l  va lves i n  t h e  AUTO mode. Refer t.o t h e  f o l l o w i n g  Table: 

I H  9 . 3 . 2  When i n  t h e  READY Mode, assure CSS-READY i s  on, s e l e c t  a va l ve  
i d e n t i f i e d  i n  t h e  l e f t  column, and p lace  i t  i n  t h e  MANUAL Mode. 
B r ing  up t h e  MODE SELECT page. From t h e  t a b l e ,  Se lec t  t h e  r e l a t e d  
Mode from t h e  r i g h t  hand column and select. i t  on t h e  MODE SELECT 
menu. V e r i f y  t h a t  t h e  f o l l o w i n g  e r r o r  message appears : 

"Please pu t  t h e  f o l l o w i n g  va lves i n  AUTO and r e - s e l e c t  t h e  
MODE, " 
(Wi th  t h e  appropr ia te va lve l i s t e d . )  

LH 9 . 3 . 3  Return t o  t h e  overview screen, p lace  t h e  approp r ia te  va l ve  i n  AUTO, 
r e t u r n  t o  t h e  MODE SELECT page, and r e - s e l e c t  t h e  MODE. V e r i f y  no 
e r r o r  messages. Place a check mark i n  t h e  t a b l e  and i n i t i a l  t h e  
e n t r y .  

LH 9 . 3 . 4  C l i c k  t h e  MODE bu t ton  t o  de -se lec t  t h e  mode. V e r i f y  t h e  b l u e  
out1 i ne disappears . 

Repeat steps 9 .3 .2  through 9 .3 .4  f o r  t h e  remainder o f  t h e  t a b l e  
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VA-VE NLMBER MODE ERROR MESSAGE COMPLETED OK - 

& RECOVERY? INITIALS 

1 MOV-250 I ( IN2) 241-A-B To AP-102 I I LH I 

MOV-243 

MOV-261 

MOV-253 

I MOV-244 I (RTN2) AP-102 To 241-A-B I I LH I 
(RTF2) AP-102 TO 241-A-B F lush  LH 

(DIL2) Add D i l u e n t  t o  AP-102 LH 

(ITR2) AP-102 I n  Tank R e c i r c u l a t i o n  LH 

MOV-245 

MOV - 247 

MOV - 248 

I MOV-132 I ( ITF2) AP-102 I n  Tank F lush  I I LH I 

(ILO2) AP-102 I n  L ine  D i l u t i o n  

( IN4)  241-A-B TO AP-104 

(RTN4) AP-104 TO 241-A-B 

I MOV-242 I (WT2) AP-102 To AP Valve P i t  I I LH I 

MOV - 254 

MOV - 249 

MOV - 246 

FCV-131 

I FCV-131 I (PTF2) F lush  AP-102 Valve P i t  I I LH I 

(ITR4) AP-104 I n  Tank R e c i r c u l a t i o n  LH 

( ITF4) AP-104 I n  Tank F lush  LH 

(WT4) AP-104 To AP Valve P i t  LH 

(PTF4) F lush  AP-104 Valve P i t  LH 

MOV-252 

I MOV-251 1 (RTF4) AP-104 To 241-A-B F lush  1 I LH I 

(HVT) 241-A-B t o  VIT F a c i l i t y  LH 

I MOV-263 I (OIL4) Add D i l uen t  t o  AP-104 I I LH I 

IMOV-249 1 ( ILD4) AP-104 I n  L ine  D i l u t i o n  1 I LH I 

10 MODE SWITCHING INTERLOCKS & MODE VALVE ALIGNMENT 

10 1 INTERLOCK MATRIX 

Using t h e  MODE INTERLOCK MATRIX on t h e  f o l l o w i n g  page, v e r i f y  f o r  every 
combinat ion o f  MODE, beg inn ing  i n  t h e  upper l e f t  hand co rne r ,  t h a t  b lank mode 
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i n t e r s e c t i o n s  cannot be se lec ted  from t h e  MODE SELECT screen. 
i n t e r s e c t i o n s  w i t h  an " 0 " .  can be se lec ted  i n d i v i d u a l l y  from t h e  mode se lec t  
screen. 

V e r i f y  t h a t  

10.2 DOCUMENTATION 

LH Mark each box i n  t h e  ma t r i x  w i t h  a check as t h e  t e s t  i s  success fu l l y  
completed. 
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10.3 VALVE ALIGNMENT 

Using t h e  MATRIX on t h e  f o l l o w i n g  page, s t a r t  i n  t h e  Ready Mode ( R D Y ) .  and 
advance downward through t h e  MODES. A t  any MATRIX i n t e r s e c t i o n  w i t h  a ".", 
v e r i f y  t h a t  t h e  va l ve  i s  commanded t o  go t o  t h a t  p o s i t i o n  by observ ing t h e  
l i g h t s  on t h e  t e s t  s e t .  A "." i n d i c a t e s  t h e  des i red  va l ve  p o s i t i o n .  Only 
those va l ve  p o s i t i o n s  w i t h  a "." need be v e r i f i e d .  

10 .3 .1  Using t h e  MATRIX, v e r i f y  t h a t  t h e  approp r ia te  va l ve  energ i za t i on  
Then "move" va l ve  ( w i t h  t e s t  p o s i t i o n  swi tches)  l i g h t s  a r e  l i t .  

i n t o  t h e  c o r r e c t  p o s i t i o n  as each va l ve  i s  v e r i f i e d .  
marker t o  mark each c e l l  w i t h  a "." as t h e  va l ve  i s  v e r i f i e d .  

As each mode s tep  i s  completed, v e r i f y  t h a t  t h e  approp r ia te  s tep  i s  
checked o f f  on t h e  Mode Status window and proper va l ve  energ i za t i on  
l i g h t s  a re  l it f o r  t h e  next  s tep .  

V e r i f y  t h e  cu r ren t  mode bu t ton  i s  o u t l i n e d  i n  b lue .  When f i n i s h e d  
w i t h  a MODE, c l i c k  MODE bu t ton  again t o  s t o p l e x i t  MODE. 

Repeat steps 10.1.1 - 10 .1 .3  f o r  each o f  t h e  remaining modes 

Use a ye l l ow  

1 0 . 3 . 2  

10.3.3 

10.3.4 

LH 10.3.5 V e r i f y  a l l  c e l l s  w i t h  a "." have been marked as completed 
i n  t h e  W-211 VALVE ALIGNMENT MATRIX. 
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11 INTERLOCK BYPASSES 

This  s e c t i o n  was removed due t o  no VFD devices a v a i l a b l e  f o r  t e s t i n g .  
w i l l  be t e s t e d  du r ing  t h e  acceptance t e s t  procedure (ATP). 

Th is  sec t i on  

12 ENCLOSURE WT-ENCL-100 ANALOG DEVICES 

Switch t o  "Process Overview". "Tank 241-AP-102 Overview". o r  "Tank 241-AP-104 
Overview" screens f o r  t h i s  p o r t i o n  o f  t h e  t e s t .  

Acknowledge each alarm a f t e r  i t  i s  v e r i f i e d  

1 2 . 1  PRESSURE AND LEVEL INDICATORS 

NOTE: The i n p u t  cu r ren t  i s  g iven as a percentage o f  4-20mA c u r r e n t  s igna l  
(0% = 4 mA and 100% = 20 mA) 

LH 1 2 . 1 . 1  To s imu la te  WST-PT-102 (Tank 102 Dome Pressure) ,  disconnect 
2.4K r e s i s t o r  from TB-3 te rm ina l  1. 

I H  12 .1 .2  Connect 4-20mA t r a n s m i t t e r  s imu la to r  ( i n  mA ou t  mode) s e t  a t  
0% t o  te rm ina ls  TB-3 te rm ina ls  1(+) and 2 ( - ) .  
t h e  f o l l o w i n g :  

Then perform 

LH 1 2 . 1 . 3  V e r i f y  pressure i n d i c a t e d  on screen f o r  WST-PI-102 ind i ca tes  
-10 inches W . G .  

LH 12.1.4 Vary t h e  i n p u t  cu r ren t  from 0 t o  100% and v e r i f y  t h e  range 
o f  t h e  pressure i n d i c a t o r  on screen va r ies  from -10" t o  5" 
W . G . ,  and alarms occur as l i s t e d  i n  000. App. B .  

LH 12 .1 .5  Remove s imu la to r  

LH 12.1.6 Reconnect 2.4K r e s i  s t o r  

LH 12.1.7 To s imulate WST-PT-104 (Tank 104 Dome Pressure) ,  disconnect 
2.4K r e s i s t o r  from te rm ina l  TB-3 te rm ina l  4 .  

LH 12.1.8 Connect a 4-20mA t r a n s m i t t e r  s imu la to r  ( i n  mA o u t  mode) s e t  
a t  0% t o  te rm ina ls  4(+) and 5 ( - ) .Then  per form t h e  f o l l o w i n g :  

LH 1 2 . 1 . 9  V e r i f y  pressure i n d i c a t e d  on screen f o r  WST-PI-104 ind i ca tes  
-10 inches W . G .  
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Vary t h e  i n p u t  c u r r e n t  from 0 t o  100% and v e r i f y  t h e  range 
o f  t h e  pressure i n d i c a t o r  on screen va r ies  from -10" t o  5" 
W . G . ,  and alarms occur as l i s t e d  i n  DOO. App. 8 .  

Remove s imu la to r .  

LH 12.1.10 

LH 12 .1 .11  

LH 12.1.12 

LH 12.1.13 

LH 12 .1 .14  

LH 12.1.15 

LH 12 .1 .16  

LH 12.1.17 

LH 12.1.18 

LH 12.1.19 

LH 12.1.20 

LH 12 .1 .21  

LH 12 .1 .22  

I H  12.1.23 

LH 12.1.24 

Reconnect 2.4K r e s i s t o r .  

To s imulate WST-LIT-106 (Tank 106 Waste Level 1 ,  disconnect 
2.4K r e s i s t o r  from TB-3 te rm ina l  11. 

Connect 4-2OmA t r a n s m i t t e r  s imu la to r  ( i n  mA ou t  mode) s e t  a t  
0% t o  te rm ina ls  TB-3 te rm ina ls  ll(+-) and l o ( - ) .  Then 
perform t h e  f o l l o w i n g :  

V e r i f y  l e v e l  i n d i c a t e d  on screen f o r  WST-LI-106 i n d i c a t e s  0 
inches . 

Vary t h e  i n p u t  cu r ren t  from 0 t o  lC lO% and v e r i f y  t h e  range 
o f  t h e  l e v e l  i n d i c a t o r  on screen va r ies  from 0 t o  450 
inches.  

Remove s imu la to r .  

Reconnect 2.4K r e s i s t o r  

To s imu la te  WST-LIT-108 (Tank 108 Waste L e v e l ) ,  disconnect 
2.4K r e s i s t o r  from TB-3. t e rm ina l  1.7. 

Connect 4-20mA t r a n s m i t t e r  s imu la to r  ( i n  mA o u t  mode) s e t  a t  
0% t o  te rm ina ls  TB-3 te rm ina ls  17(+) and K - 1 .  Then 
per form t h e  f o l l o w i n g :  

V e r i f y  l e v e l  i n d i c a t e d  on screen f o r  WST-LI-108 i n d i c a t e s  0 
inches.  

Vary t h e  i n p u t  c u r r e n t  from 0 t o  100% and v e r i f y  t h e  range 
o f  t h e  l e v e l  i n d i c a t o r  on screen v a r i e s  from 0 t o  450 
inches . 

Remove s imu la to r  

Reconnect 2.4K r e s i s t o r .  
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To s imulate WST-LIT-222 (Tank 102 Waste Leve l ) ,  disconnect 
2.4K r e s i s t o r  from TB-3. t e rm ina l  23. 

LH 12.1.25 

LH 12.1.26 

LH 12.1.27 

I H  12.1.28 

LH 12.1.29 

LH 12.1.30 

LH 12.1.31 

LH 12.1.32 

I H  12.1.33 

LH 12 .1 .34  

LH 12.1.35 

LH 12.1.36 

Connect 4-20mA t r a n s m i t t e r  s imu la to r  ( i n  mA ou t  mode) s e t  a t  
0% t o  te rm ina ls  TB-3 te rm ina ls  23(+) and 22(-). Then 
per form t h e  f o l l o w i n g :  

V e r i f y  l e v e l  i n d i c a t e d  on screen f o r  WST-LI-222 i n d i c a t e s  0 
inches . 

Vary t h e  i n p u t  cu r ren t  from 0 t o  100% and v e r i f y  t h e  range 
o f  t h e  l e v e l  i n d i c a t o r  on screen va r ies  from 0 t o  450 
inches . 

Remove s i  mu1 a t o r  

Reconnect 2.4K r e s i  s t o r  

To s imu la te  WST-LIT-224 (Tank 104 Waste L e v e l ) ,  disconnect 
2.4K r e s i s t o r  from TB-3. t e rm ina l  29. 

Connect 4-20mA t r a n s m i t t e r  s imu la to r  ( i n  mA ou t  mode) s e t  a t  
0% t o  te rm ina ls  TB-3 te rm ina ls  29(+) and 28(-). Then 
perform t h e  f o l  1 owing : 

V e r i f y  l e v e l  i n d i c a t e d  on screen f o r  WST-LI-224 i n d i c a t e s  -0 
inches . 

Vary t h e  i n p u t  c u r r e n t  from 0 t o  100% and v e r i f y  t h e  range 
o f  t h e  l e v e l  i n d i c a t o r  on screen va r ies  from 0 t o  450 
inches . 

Remove s imu la to r  

Reconnect 2.4K r e s i  s t o r  

13 TEST COMPLETION 

13 .0 .1  Turn o f f  a l l  power. 

13.0.2 Remove a l l  s imu la t i on  dev ices.  

13 .0 .3  Open a l l  fuse ho lde rs .  

13.0.4 Have E l e c t r i c i a n s  remove a l l  power cables & cables t o  Test  Se t .  
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Remove two UPSs and d e l i v e r  t o  P r o j e c t  Engineer. ( P r o j e c t  Engineer 
w i l l  arrange t o  have UPSs connected t o  a s u i t a b l e  power source t o  
ma in ta in  UPS i n t e r n a l  b a t t e r i e s  i n  a " f l o a t  charge" c o n d i t i o n , )  

Save f i n a l  RCS " a s - b u i l t "  sof tware on removable e l e c t r o n i c  media 
( f l o p p y  d i s k  o r  CD ROM). 

Complete rev iew and approvals of t h i s  QTP, and d e l i v e r  f i n a l  
documentati on t o  Test D i r e c t o r .  

END 
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APPENDIX A - HMI SCREENS 

FIGURE 1 - TWRS OVERVIEW SCREEN 
FIGURE 2 - ITRS OVERVIEW SCREEN 
FIGURE 3 - INITIAL TANK RETRIEVAL SYSTEMS RCS FOR DST 241-AP-102 8 241-AP-104 
FIGURE 4 - RETRIEVAL SYSTEM OVERVIEW 
FIGURE 5 -SCREEN LIST 
FIGURE 6 -TYPICAL RETRIEVAL SETUP 
FIGURE 7 -MODE LIST 
FIGURE 8 - BYPASSABLE PLC INTERLOCKS 
FIGURE 9 - TANK 241-AP-I02 OVERVIEW 
FIGURE 10 - TANK241-AP-I04 OVERVIEW 
FIGURE 11 -TANK 241-AP-102 MIXER PUMP SPEED VS. POSITION PROFILE 
FIGURE 12 -TANK 241-AP-104 MIXER PUMP SPEED VS. POSITION PROFILE 
FIGURE 13 -TANK 241-AP-102 TEMPERATURE PROFILE 
FIGURE 14 -TANK 241-AP-104 TEMPERATURE PROFILE 
FIGURE 15 - DILUENT/FLUSH SYSTEM 
FIGURE 16 -SERVICE WATER SYSTEM 
FIGURE 17 -ALARM SETPOINT 
FIGURE 18 -TREND SELECTION 
FIGURE 19 -CONTROL SYSTEM HARDWARE SETUP 
FIGURE 20 -ACTIVE PLC INTERLOCKS TABLE 
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