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PRWECT P R O P W  
ANAL00 TO- SPSTEM 

X. INTRODUCTION 

A, Scope and Purp 088 of the Project 

It 18 proposed that cer ta in  presently instal led reaator process water out- 
let temperature data logging equipment in subject rsaetors be replraed.wlth 
new f'unctlonally afarplified equipanent of a more) adoquato deatgn. 

The primary purpoae of the proposed Installation I s  to  rep18CO sldstlng 
equipanemt a c h  I s  obsolete and in three reactorrr I s  worn out t o  tbe p o u t  
where the equipment I s  out of service frequently for porlods of time up t o  
8 hours or wx?e. The new equlprnent wlll provlde rol lable  procees tube 
temperature Information fo r  we in the Fmrotlono of reactor conwol and 
product a c c m t a b f l i  ty. 

Based upon ant lc lpahd  incremental productlan galno reaultlng &om we of 
the new equipaent, the amortisation period fer the projeot is calculated 
at  2.7 years. 

B. Request for Authorisation 

It; f a  requested that  management by the Oentcral Electr:Lc Company. and h d s  
In the mount of $197,500 be mathorirred farb th la  project in rccordmce 
with We prorlgions of Contract AT (&1)-135& 

PI. DESCRIPTION OF TIE PROPOSED WRK 

It %a propooad t ha t  this progeat replace presently in r r t a l ld  procesa water out- 
l e t  temperature data log- equipment in b\Pbjmt semtoro ( w l u s l r s  of tha- 
mooouplea, otupplng mdtchea, plug boards, e leoWc typewrltor, ami r igh t  and 
left hand recorders) with xmw funtltlonally simpliiied and rdlequately deaigrrrrd 
and evaluated equipanent. 

A 8  

l e  

currently planned, the pro3ect wl l l  provide tho .fobloving: 

A new matar progreosaer of siPlplUled design which wlll proride for come- 
cut.lve seleotioii of each row of tbermoccnrpls swltches and contzol tbe  
atspping of each rowb bwltchea tbopgh the data logging or kaveroe re= 
corder ayetean so that each thmocauple output is 80qUe1&irl1p presented 
t o  either the data logging equipment (amdog t o  aigtt .1  o o n m t r r )  QT t o  
tho sight ur l e f t  hurB &own reoorborr for trrvwm opwrrtlon, In add%= 
tioa, the prrogrranrr w l l l  aontain Intmlook l o d o  fog prmstlw the do= 

loak cltrOslng and for applyin# 8 wasured nunber of pulsee for hesdng eaah "used 
of the ommot hme position of oack row Irkppigq: lswltoh (intrr- 

UP" Otsm>iw switch. 

DECLASSIFIED 



II. DESCRIPTION OF THE PROPOSED K I R K  (Continued) 

2, Simplified control switching of the output of the programmer and the  out- 
put of the thermocouples 80 tha t  either the flexdwriter a p t a n  (e lec t r ic  
typewriter) cr the Brown traverse equipment may u t i l i z e  the thermocouple 
outputs. 

3. Cold junction raference and conversion of thermocouple voltage outputs f rm  
an analog voltage t o  d ig i t a l  form for controlling the e lec t r ic  typewri terb 
punch magnets and printing temperature on the present format or map. 

4. A typewriter rnarglnal performance tea te r  for each reactor to  t ea t  type- 
writer8 and aid I n  predicting when they need ad$mtment, before the type- 
writer f a i l s ,  This t e s t e r  w i l l  also Indicate the function of‘ the type- 
writer tha t  is m a r g i n a l  or has fai led,  

5 .  New power aupplies will be fnstal’,ed, a8 required. 

The attached drawing, H-1-12494, i a  a block diagram designating new and revlaed 
portion3 of the proposed system, 

111. ADT.f.NTAGES TO BE GAINED AND JUSTIF’ICATION FOR THE WORK 

The prbary function of the effluent temperature logging equipneat ia t o  proVim: 
information for the m o a s  of reactor control and product accountability, The 
replacearsnt of this equipment in three rcsactw area8 (D, DR, and P) is imperative 
Within the neat year anti tit the  othm two (C and H) rerctors  withln the next two 
pars# due to increarulng f a i lu re  rates and hacearacies  be- sxparYlence8, The 
B Area prototype equipment, upon which this pro3ect is based, wfll a lso be re- 
placed wlth project equipmentt the prototype wll l  be used ab a upare unit. 

Ths incremntal  production Increase eqpected t o  remxlt fian the Ins ta l la t ian  
of the prropcaed equipment l a  a f’unction of decreaaPrrg the time roqulrscP t o  
reach normal operating level due t o  Increased ape& of running tsarperatbe maps. 

During the star tup of a reactor, a Cninixrnm of two temperature maps I s  sequiredj 
additional maps are run during operation, however the procfuction lne~eases d i s -  
cwsed herein are  based ollry OA t h e  savings attributable t o  Increased opera- 
t ional  gpeed of the proposed equipment during the reactor s t a r t  up p d o d .  

The continually increasing power levels  and temperature l a t a  a t  the i m X v e d  
reactors LRaktm it imperative t h a t  the ¶natnaaontaUoa used to o s o n i t m  c r i t i c a l  

rollable and mor0 ao8wsto.  Tho oondiCion of  tho oq~rlpmonC k i n (  oomlidavod 
for  replaoment l a  ouch that tple .crourwg snd r e l i a b i l i t y  I s  coatlrzuing t o  

prOCeB8 variables, mch 88 ~ O C S S S  tube OfilbUOIl% tw@rr t t t ra8#  b w@ mm@ 
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IIL ADVANTAGES TO BE OAINEI) AND JUSTIFICATION FOR THE WORK (Contimed) 

Dlacusalon (Continued) 

decrease, A study in lOS-DR, one of the areas with equipment in poor condi- 
t ion,  indicated f U t y  aeparate trouble entsiea i n  the Instrument Log during 
the period from October 2b0 1960 t o  February 10, 1961. Qver 200 manhoura of 
maintenance t h e  were spent on these trouble calls.  A review of the temper- 
ature map8 run during the period December 30, 1960 to  February 15, 3.961 in tbe 
same area ahowed 646 mapa run with 966 digits mfeeed or added. Same indivl-  
dual map9 had a8 high as 70 d i g i t s  miused or added. Recorda of this type a r e  
not available from other reactors. However, t M a  condition l a  indlcatlve of 
the problems faced in the three worst areas, 

This problem has been recognized for over f ive  p a r a  and prior t o  September, 
1956 a development program was in i t ia ted  In the intere8t of replacing t h i o  
equipment, The presently used ahaf t  d ig i t izer  typa wits were evaluated along 
wlth vacuum tube and semi-conductor type Units. The aha f t  d igi t izer  unite,were 
found t o  be unacceptable due t o  accuracy and r e l i a b i l i t y  problem, such aa. 
those b e d q  experienced. Through the uae of .two separate prototypes, the prob- 
lem and syatem requirement8 were suff ic ient ly  defined t o  embark on a final 
prototype program, The final. ( third) prototype was procured and aubsequmtly 
instal led In  the B Reactor where it  has been operating aat iafoctor i ly  since 
A p r i l  6, 1960. 

The economic considerations far the proposed work are increaeed production 
due t o  isrcreaaed meed of running terrq>csratupe mapa during reactor startup 
and decreased maintenance. 

Since the analog t o  digital converters in f ive  reactors must all bo replaced 
Within the next two yearap the coat of nreplacement-bn-kindn is deducted ffaa 
the  t o t a l  008% of this prcqmaed project. The cost of the lmprovwmept is  then 
ueed as  the b a d 8  far calcul.ation of the mort lzat ion period, 

Total eclat of pro3ect - Cost of nReplacarnent-ln-Y,lnd" - 
Coet of Improvement (Inveatxnent, t o  be Amortized) 

I. Time Savings (Production Oaina) 

A. A time eaving of from four t o  nine Pdnutas per tmpsratufe map (two 
maps per star tap)  w i l l  be achieved through Increased operational a b e d  
and r e l i a b i l i t y  of the new equipent ,  

(1) Coot of replacement-in-kind equals cost shown on ProJoct Unitization Report 
for  CO-553, Outlet Tube Temperature Monitor Sptsm - High Speed Electsic 
Tranacriberrs, extrapolated t o  cover f i r e  reastoro. 
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III, ADVANTAGES TO BE WXED AND JUSTIFICATION FOR THE WORK (Continued) 

Baeea (Continued) - 
1. (Production Gaina) (Continued) 

B, %ping Time8 Used (Actual Meaeurement) 

Time meaenxrments were accomplished a t  equil~brluxn level  and them 
nap time8 have been adjuated t o  allow for temperature opreads which 
aldst during non-equilfbrluxu s tar tup condltlonae 

Area 

B (ha8 prototype) 
C 
D 
DR 
F 
R 

c- 

Time Saved 

2. Sumnary Economic Calculation For Production Gain 

THE ECONOMIC C A L c t Z A T I O E  WILL BE SUPPLIED UNDER SETARATE COVER PRIOR 
TO THE IPD REVIEW MEEXtMl OF APRJCL 11, 1961, 

IV. WHY ALTE=RNATE FACILITIES CANNOT BE USED 

It i a  eaaentlal t ha t  U t 3  exis t ing eeIufpPnent be replaced and one al ternate  
would be t o  replace In essentldLlp nlfke" kind. 
provide like Mnd equipment l a  8ppro;ldmatelg $12,120 per reactor, or $60,600 
total  for f i v e  reactor8. Replacement in like. kind would, of c m e ,  pose 
the  8-0 type of problem t h a t  ex la t  today, namely the  uae of equign?ent 
which is r e l a t ive ly  81ow 3.n pm-fmance and has Inherent mPaintaawe problems. 

The ea tba ted  corrt t o  

2. New cm Other Sgatem 8 

There are no'new or other type8 of s3~atmw currently available m c h  have 
undergone tha extenalva development and tS&lng maoclated wlth the pro- 
posed equipment. 
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V, METHODS OF PERFORMINO Wok 
1, Title I, 11, 1111 Management Services, and procurement of englneered 

equipment by Gtneral Electric Conrpany, 

n. 

VIII. 

2, 

3, 

Physical Porfomrnco of tho vorlc by Goncrnl X c c t r i c  Company plant forcao ,  

1.iinor deviations fron t h c  obovc nothoc’n of pcrforiihrf: vorl: ray  bo rmio  
in accordance with romlarly cstabliohcd policies i n  offoct a t  Ihnfortl,  

EFFECT ON 

Thore will be no  offect on piant operating coritinuity d u r i w  tnstallation 
of the proposed fac i l i ty ,  A major portion of the ins ta l la t ion  and wiring 
tequXrements f o r  the newl aptern can be accomplished without. disturbing 
preaentlgr ins ta l led  systems. During the  instal la t ion,  the ma$or problem 
t h a t  could result will occur if a atartup has to be made during transfer 
of equipment, Procese Sltandards require periodic checkhng of all process 
tube temperatures during the several phasea of startup. These data can be 
obtained from e i ther  the traverse recordep, if the meter programer I s  
operative, or tho plugboard, Hot s tar tups shuuld not be attempted i f  the 
recordor f a s t  travorso function is not operable, The zone temperature monl- 
Coring oqulpmcnt with i t s  approach-to-trip wadout function i s  canaldorod 
sufficlcnt t o  provide operating informatPon during all othor periods. Oper- 
a t ing continuity problems occuring during the i rwtal la t ion can be called with 
by reconnecting and using the old system while the  mu ayatgm i8 being de- 

SPECIAL SAFETY CObEIDWI\TIONS 

Thoro aro no apparent special safety considerations associated with the 
operation of tho proposed new aptern.  

PLANT I I D R O V Z i ~ % ~ ~ f  YROGIt’Ui 

The proposed Item is of tho typo Included i n  the 1961 Hanford Plant Improve- 
ment Progrm, Kd-68800, a s  a par t  of Equipnent Not Included in Construction 
Pro3 ecta, Production Continuity Case. 

bugged. 

- .I 

The estimated expcndituro pa t te rn  f o r  the proposed work is a8 follows, i n  
quarters after authorization9 

 mounts i n  ~housande) 

l e t  Qtr 2nd Qtr a k h  Otr g t h  ~ t r  1Ch QCr UCh U t r  - 
10 25 35 55 40 19 3.5 10 
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The new ayatem $8 not proposed foi, the K area8 because (1) the K areau do not 
have thermocouple systms; (2)  data logging at  the K area8 is not a asparate 
system, but incorporated a8 a part of a contimioua tamperatwe monitoring u p -  
%em, and (3) the proposed mater programer and analog to d i g i t a l  e o m m t e r  
8ptem are  not compatible ulth the K area %nstallationa, 

%a dissposition o f  the existing prototype system &m B Itsacto) at% eccw trr 
we oE the following xnanner~s 



I ( # '  

PROJECT COST ESTIMATE SUMMARY Fo 

20,000 
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I 
Computer and InetaZlatfon, 105-B 1,200 19,600 20,600 ! 

Computer and !nstsllatlon, 105-C 1,500 19,@QO 21,300 1 
Computer and hetaillation, 105-D 1,200 ._ 19,- 2c,800 ; 

-_ Computer and %netallation, 105-DR 1,200 .. 19,600 20,800 

c -: Computer and !natalletion, 105-F 1,290 1. I9JW 20Jm - 
;J)Ir Computer cad b e t a l l s t i o n ,  l o s d  .. 1,200 .. 19.600 20,eoo- 

I I I I I 
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