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Abstract 

The TMI - 2  i n i t i al and boundatry condit i ons data base i s  a mi cro computer 
data base whi ch provi des the requi red i n i t i al and boundary cond i t i ons to 
s i mul ate the TMI - 2  acci dent . Add i t i onal ly ,  other t i me ser ies  pl ant 
measurements  rel ated to the accident are i ncl uded i n  the data base . Major 
features of the data base iu·e the abHi ty to pl ot ,  man i pul ate and l i st data 
as wel l as to enter user suppl i ed data (e . g .  resul ts  of s i mul ati ons ) . The 
user gui de provi des the i nstructions for i nstal l ati on and operat i on of the 
data base . 



CONTENTS 

1. 0 I NTRODUCTION . . . . . . . . . . . . . . . �· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

2. 0 ICBC INSTALLATION . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

3 . 0  

4 . 0  

2 . 1  
2 . 2 
2 . 3  

Data Base Acqu i s i t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Personal Computer Hardware Requ i rements . . . . . . . . . . . . . . . . . . . . .  . 
Data Base Instal l at i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

ICBC STRUCTURE 

USER INTERACT IONS 

4 . 1  
4 . 2  
4 . 3  
4 . 4  
4 . 5  
4 . 6  
4 . 7  
4 . 8 

Entry Form . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I CBC Ma i n  Menu . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ed i t  Menu . . . . . . . . . . . . .  ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pl ant Cond i t i ons Report Form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Custom User Reports . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pl ott i ng Capabi l i t i es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
User Entry of l ima Seri es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Man i pul at i on of T ime Seri es Funct i ons . . . . . . . . . . . . . . . . . . . . . . .  . 

4 
4 
5 

9 

1 1  

12  
13 
13 
1 5  
18 
1 9  
25 
29 

5 . 0 DATA QUAl I TV . . . . . . . . . . . . . . .  II • • • • • • • •  I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 1  

6 . 0 SUMMARY . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 4 

REFERENCES 35 

APPEND IX  A A- 1 

APPEND IX  B 8 - 1  

APPENDIX  C C- 1 

APPENDIX D • • • • • • • • • • • • • • • • •  'I e • • • •  e e • • •  e • e • • • • • • • • • • • • • • • • • •  I I • •  t • •  D- 1 

APPEND I X  E E- 1  

i i i 



I. 

2 .  

3 .  

4 .  

5 .  

6. 

7. 

fiGURES 

I nstructi ons to Generate the PCSYS . CFG F i l e  

I dent i fi cat i on of PC Hardware . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Form Configurat i on for TMI -2  Data Bases . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ICBC Entry Form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = • • • • • • • • • • • • • • • • • •  

Mai n  ICBC Opt i on Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ICBC Ed i t  Menu . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  c • • • • • • • • • • • • • • • • • • • • • •  

Displ ay of Pl ant Cond i t i ons Record for Ed i t i ng . . . . . . . . . . . . . . . . . . . .  . 

6 

6 

1 0  

1 2  

1 3  

1 4  

1 4  

B. ICBC F i xed Report Generat i on Menu ( Screen 1 )  . . . . . . . . . . . . . . . . . . . . . . .  1 5  

9. ICBC F i xed Report Generat i on Menu ( Screen 2 )  . . . . . . . . . . . . . . . . . . . . . . .  1 7  

1 0 .  User Sel ected Cond i t i ons Report Menu . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . .  18 

1 1 .  ICBC Pl ot Sel ect i on Menu . • . . . • . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  20 

1 2 .  Opt i on 4 Pl ot Setup Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1  

1 3 . F i nd T ime Seri es Funct i on Menu • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

1 4 .  Pl ot of Compos i te Primary Pressure wi th Uncertai nty Funct i on . . . . . .  24 

1 5 .  Two Pl ot Sel ect i on w ith l i st Screen Overl ay . . . . . . . . . . . . . . . . . . . . . . .  24 

1 6 . l i st i ngs of Steam Generator level Functi ons . . . . . . . . . . . . . . . . . . . . . . . 25 

1 7 .  Model ICBC T ime Series Entry F i l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

1 8 .  ICBC D i sk  Entry Form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27  

19 .  Descri pt i on of User Funct i ons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 

20 . ICBC T ime Ser ies  Funct i on Man i pul at i ons . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 

21 . Form for Ident i fi cat i on of USER Funct i ons . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

,., 



ICBC VERS ION 3.1 

TMI -2 INITIAL AND BOUNDARY CONDIT IONS 

DATA BASE 

1 . 0 I NTRODUCTION 

The In i t i al and Boundary Cond i t i ons data base ( ICBC) has been devel oped 

by EG&G Idaho ' s Three M i l e  Isl and (TM I ) Acc i dent Eval uat i on Progr�m (AEP) to 

support the Department of Energy (DOE)  sponsored TMI - 2  Standard Probl em1 . 

The ICBC conta i ns the best avai l abl e data of thos� i n i t i al and boundary 

cond i t i ons  that affected the progress i on of the acc i dent i n  the TMI Un i t  2 

(TM I - 2 )  reactor cool ant systems for the fi rst 16  hours fol l owi ng the 

i n i t i at i ng turb i ne tri p  event at 04 : 00 : 37 hours on March 28 , 1979. 

I n i t i al cond i t i ons cons i st of pl ant operational parameters , status of 

operat i ng systems and burnup cond i t i on of the nucl ear fuel at acci dent 

i n i t i at i on .  Cond i t i ons that occurred i n  the pressuri zer , mass trans fers 

wi th i n  the pri mary system , reactor cool ant pump operat i ons, and steam 

generator cond i t i ons consti tute the reported boundary cond i t i ons data . All 

data i n  the ICBC have been rev i ewed by AEP ' s  Data I ntegri ty Rev i ew Commi ttee 

(D IRC ) , wh i ch ass i gned qual i fi cat ion categories and has approved uncerta i nty 

esti mates devel oped through anal yses of pl ant data. The procedures fol l owed 

by D IRC have been wri tten i nto a methodol ogy ( to be publ i s hed) based l argely  

on  methods proposed by Abernathy1 . Publ i shed anal yses of pl ant ICBC data 

are contai ned i n  other referenced reports . By convent i on ,  al l data w i th i n  

ICBC are stored i n  un i t s commonl y  used i n  the TM I - 2  p l ant and ex i st i ng 

l i terature ( predomi nately  Eng l i sh) . S I  un i ts are ava i l abl e to u sers . 

Th i s  data base has  been devel oped to operate on an IBM personal 

computer system (PC, XT, AT or PS/2) or on a 100% compat i bl e  system . An 

EG&G Idaho sc i ent i f i c  data base product , SAGE , has been chosen as the data 

base management system . Appl i cat i ons rout i nes are wr i tten ( u s i ng overlay 

segmentati on) i n  the Modul a -2  structured programmi ng l angu�ge . 



Th i s  report emphas i zes user ·interact i on wi th the d ata base. Sect i on 2 . 0  

addresses the acqu i s i t i on of the ICBC and h�: to i nstall i t ,  i ncl ud i ng hardware 

requ i rements .  Sect i on 3 . 0 i s  a bl� i ef dascri pt i on of the data base structure . 

User i nteracti on wi th the data base to produce outputs of the contai ned data 

are d i scussed in Sect i on 4 . 0 .  

Vers i on 3 . 1  o f  the ICBC i nc l udes al l features of the prev i ous l y 

d i stri buted Vers i on 3 . 0  wi th i mprovements or add i t i ons i n  the fol l ow i ng areas : 

add i t i on of a PC configurat i on tabl e ( al so i n  Vers i on 3 . 0 ) ; 

i ncl u s i on of more THI - 2  data funct i ons rev i ewed by D IRC ( compare l i s t i ng 

i n  Append i x  B with  that from Vers i on 3 . 0 ) ;  

rev i sed dec i mat i on o f  14  react imeter data channel s to preserve frequency 

structure l ost i n  prev i ous ICBC vers i ons where every lOth po i nt was 

recorded (see Append i x  D) ; 

extens ion of the data man i pul at i on capab i l i ty to i nc l ude i ntegrat i on and 
d i fferent i at i on plus  abi l i ty to exerc i se a <F> i nd opti on from the 

man i pu l at i on form and to execute man i pu l at i ons ( i nc l ud i ng de l ete )  from the 

form produced ; 

add i t i on of power peaki ng factor data at 0 and 100 mi nutes  (OR IGEN 

cal cul at i on i n  the same format as the core burnup data) and the Los Al amos 

Sc i en t i fic Laboratory ( LASL )  decay heat curve; 

further i mprovements i n  the procedures wh i ch perm i t users to enter t ime 

ser i es funct i on s; and 

add i t i on of  a capab i l i ty to rebu i l d  u ser d ata f i les p l u s  ab i l i ty to l oad 

1. Standard Probl em - A formal exerc i se i n  wh ich  part i c i pants w i l l  appl y their 

ana l yt i c  methods to the THI - 2  acc i dent us i ng common data ( i . e . , i n i t i al and 

boundary cond i t i ons , p l ant conf i g urat i on ,  etc . )  to benchmark acc i dent an alyses 

tech n i ques to e s t i mate the source term from l ow-probab i l i ty severe acc i dents . 



ICBC Vers i on 3.1 fi l es from d i skettes and merge ex i st i ng user data 

fi l es al ready wi th i n  the \ICBC subdi rectory of the hard d i s k .  

A d i scuss i on o f  these new featur•�s i s  presented i n  the appropri ate sect i ons 

of th i s  user manual . In several cases , forms have been al tered to prov i de 

i mproved ICBC capabi l i t i es . 



2 . 0  ICBC INSTALLATION 

2 . 1  Oita Base Acqu i si ti on 

The TMI - 2  I n i t i al and Boundary Cond i t i ons data base may be acqu i red 

free of charge to agenci es connected wi th DOE sponsored TMI - 2  research by 

wri tten request to : 

J .  M .  Broughton 

Manager, DOE Severe Acci dent Research Programs 

EG&G Idaho , I nc .  

P .  0. Box 1 625 

Idaho Fal l s ,  Idaho , 834 1 5  

2 . 2  Personal Computer Hardware Requ i rements 

The personal computer system on wh i ch ICBC Vers i on 3 . 1  i s  to be 

i nstal l ed must be an I BM system ( PC ,  XT , AT or PS/2 ) or a 1 00% I BM 

compat i bl e  system. The host PC system must be operated under IBM Disk 

Operat i ng System Vers i on 2 . 1  ( DOS 2 . 1 )  or newer software . In  add i t i on ,  the 

fol l owi ng hardware features are necessary :  

a d i skette dri ve , doubl e sided (320/360KB) or h i gh capac i ty ( 1 . 2MB) ; 

Note : ICBC i s  not ava i l abl e 3 . 5" d i skettes 

a d i spl ay wi th graph i cs adapter ( col or preferred ) .  Note that u se of an 

IBM enhanced graph i cs adapter al so requ i res that the system have a 1 6  

col or I BM memory expan s i on card ( P/N 1 50 1201)  

a 20MB i nternal fi xed ( h ard ) d i sk  un i t  

640KB memory 

a math co - processor (8087 for PC, XT; 80287 for AT, PS/2) 
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dependent . 

EG&G Idaho . 

The data bases support those dev i ces that are i n  common use at 

In  part i cul ar ,  pl otted hardcopy output of I CBC data requ i res : 

a .  an EPSON FX series  pl otter ( or 100% compat i bl e  un i t ) , and/or 

b .  a Hewl ett -Packard pl otter (Model HP7450 , HP7470 , HP74 7 5 ,  or 

HP7550 ) . 

The data base software rout i nes for output generat i on requ i re that PC 

system hardware be defi ned i n  a fi l e  ( PCSYS . CFG ) l ocated w i t h i n  the \DOS 

d i rectory of the system on wh i ch they operate . When a user attempts to 

perform any output opt i on ,  thi s fi l e  i s  i nterrogated to determi ne i f  the 

user's PC system has an acceptabl e output dev i ce .  Appropri ate error 

i nd i cat i ons  are i ssued i f  the operat i on i s  not permi tted . 

The user i s  requ i red to generate the confi gurat i on fi l e  us i ng two 

configurat i on forms pri or to the i r  i n i t i al attempt to u se a TMI - 2  SAGE data 

base product . The two forms are shown i n  F i gures 1 and 2 .  Once the f i l e  

ex i sts , i t  need not be regenerated for i nstal l at ion of add i t i onal TMI - 2  data 

bases . Shoul d the hardware configurat i on change , the user may sel ect an 

opt i on from the main menu that wi l l  permi t a change to the PCSVS.CFG file. 

Note that ICBC 3.1 pl ott i ng requ i res con s i derabl e memory (approx i mately  

570KB) and wi l l  not , for examp l e ,  operate on a system wi th 640KB of roemory 

and the I BM network program, vers i on 1 . 0 runn i ng at the same t i�e. 

2 . 3  Data Base I nsta l l at i on 

ICBC 3.! i s  transported on ten , double s i ded (320/360KB) d i s kettes or 

on three , h i gh  capac i ty ( 1 . 2MB) d i s kettes . The descript i on s  of each 

d i s kette content are i ncluded i n  Append i x  E .  

I f  you al ready have ICBC, Vers ion 3.0 res i dent on your PC system, do 

not remove f i l es from the \ICBC subd i rectory before proceed i ng wi th  the 

i nsta l l at i on . Observe the spec i a l i nstruct i on s  below to reta i n  your user  

data f i l es with i n  the  UDATA.BLK, UDATA.DAT and UDATA.IDX files . 



<C>Ont1nue I Generate <R>eport I <E>xit . . .. [C] 

The TMI-2 data base produch developed by EG&G Idaho, Inc. have 
outputs (e.g., plots, reports, )  which are device dependent. The 
data base software routines require that PC systeM hardware be 
d..!fined in i fil e (PCSYS.CFG) l ocated within the \DOS directory 
of the systeM on which they operate. Users must generate this 
file prior to their initial atte.pt to use a TMI-2 SAGE data base 
prociuct but not thereafter unless their hardware changes. 

The file is created through interaction with a form produced by 
entering "C" in the field at the top of this form. The main mer.u 
of each data base includes an option to edit hardware information 
in PCSYS.CFG. An "R" entry in the above option field generates a 
copy of the for. in a fi l e  naMed SCREEN.CPY . 

Use the ALT-H key coabination to get general help or the ESC key 
to obtain specific field help while completing this procedure . 

F i gure 1 .  I nstruct i on s  to  Generate the PCSYS . CFG F i l e  

SAGE PC SYSTEM HARDWARE CONFIGURATION 
<C>Ont1nue I Generate <R>eport I <E>Mit • • • .  [C] 

1. PRINTER 
o Other 
1 Other wll� font 
2 EPSOM printer 
3 EPSON wiiBM font 

Definit ion [3] 

3. PLOTTER 
(Hewlett Packard only) 
0 None 
1 HP7450 3 HP7475 
2 HP7470 4 HP7550 

Definition [0] 
Serial Port [1]  

2. DISPLAY 
(for plotting purposes) 
0 No graphics adapter 
1 Low resolution 
2 Enhanced graphics 
3 Profes�ional graphics 

Definition [2 ] 

To obtain help, place the cursor 
in a field and depress the ESC 
key; use ENTER to return . 

Figure 2 .  Identification of PC Hardware 



The fi l e  named INSTALL . BAT on d i skette 1 i s  u sed to  i n stal l I CBC on the 

user ' s fixed d i sk  system . To' perform th i s  i nstal l at i on ,  i nsert d i s kette 1 

i nto the d i skette dri ve ( here·after termed dri ve A : ) and type the command 

' A :  I NSTAll ' .  The i nstal l ati on batch fi l e ,  I NSTAll ,  wi l l  create a \I CBC 

d i rectory on the fi xed dri ve ( hereafter termed dri ve C:) and wi l l  copy al l 

f i l es from d i skette 1 onto dri ve C:. Fol l owi ng the transfer from d i skette 

1 ,  the u ser w i l l  be i nstructed to remove i t  and i nsert the second di skette 

for transfer of i ts contents to C:. A second subd i rectory, \HALO, w i l l  be 

created to cont a i n  al l of the ICBC pl otting rout i nes . Th i s  d i rectory i s  

necessary for pl ott i ng ;  other· TMI - 2 SAGE data bases w i l l  use  t h i s  same area 

for pl ott i ng .  

I f  you prev i ously have created user t i me series  data files  wh i ch you 

wi sh to reta i n ,  you must take the fol l owi ng act i ons : 

Enter the I CBC data bas� env i ronment by typi ng " ICBC " and proceed to 
. 

the mai n  menu . 

Choose opt i on 5 ,  'Enter Data From D i sk ' . 

Sel ect data entry opt i on 3 ,  ' Put New Descri pt i ons i n  Meas Rel at i on ' . 

Th i s  act i on wi l l  properl y rebu i l d  access to your user t i me seri es  

funct i ons stored in  the UDATA fi l es .  

Total storage requ i rement for ICBC Vers i on 3 . 1  i s  2 . 7  MB. The ' . OAT ' 

fi l es conta i n  the I n i t i a l and Boundary Cond i t i on s  data; the ' . I DX '  f i l es are 

assoc i ated i nd i ces; the ' . BLK ' fi l es are storage structures for t i me ser i es 

funct i ons or l arge. textual record s . The I CBC . DFL f i l e  conta i ns  the forms 

( screens ) , i nc l ud i ng onl i ne hel p messages ,  through wh i ch the  data base i s  

operated . M2 . EXE  i s  the Modu l a - 2  executabl e dri ver and the ' . LOD ' f i l es are 

overl ay rou t i nes that conta i n  the appl i cat i on s  software to operate the data 

base . Those f i l es wi th  ' HALO ' i n  the f i l ename are for pl ott i ng of t i me 

ser i e s  data . 

The I CBC data base operates from lCBL.BAT i n  the PC batch area and can 

be executed by typing 'ICBC' from any directory. All fil es  ( defaul t RPT.RPT 
or user  defi ned) produced by I CBC wi l l  be l ocated on d i sk i n  the \ICBC 



subdi rectory . S i nce the normal return from ICBC wi l l  i nvoke the batch menu 

functi on ,  the user wi l l  be requi red to change d i rectori es ( CD\ICBC ) to 

d i rect output of ICBC created fi l es .  It  i s  recommended that ' ICBC - I n i t i al 

and Boundary Cond i t i ons  data biase '  be added to the bootup software menu of 

the user's PC system . 



3.0 ICBC STRUCTURE 

The ICBC data base uses three major software systems; SAGE , Modul a - 2  

and MPG. SAGE, an EG&G Idaho product, i s  a sci enti fic oriented devel opment 

util ity w i th versatile rel ati onal data base tool s ,  i ncl ud i ng a conveni ent 

schema and form development package (THOR) . Modula- 2 ,  an appl i cat i ons 

l anguage used in  connect i on wi th the SAGE software , i s  a state-of-the-art, 

structured lar.guagc: devel oped to overcome the s;-ortcomi ngs of PASCAL . MPG 

i s  an i n- house pl otti ng package bui l t  expressly for SAGE personal computer 

appl i cati ons . 

The I CBC data b�se has four pri nc i pal data areas as fol l ows : 

COND - Contai ns pl ant condi t i ons data by type, val ue , as �oc i atad 

TIMSER 

t i me,  descri pt ion ,  uncertai nty , physi cal uni t  code , and 

appl i cabl e note rcference ( s ) .  Th i s  area conta ir.s t i me 

ser i es bound�ry cond i t i ons stored i n  bl oc� form wi thin 

the data base . Thesg funct i ons have attri butes that 

i ncl ude measurement i dentificati on descri pti ons, 

uncertai nty est i mates , data qu�l i fi cat i on categor i es, and 

statements . 

- Conta i ns t ime seri es funct i ons  that h ave been rev i ewed by 

DIRC. 

USER - An area prov ided foi· data base users to enter funct i ons  

i nto ICBC . This area i s  al so used to  conta i n funct i ons 

wh ich  have b1eer1 transformed u s i ng the data man i pu l at i on 

capab i l i t i es wi th i n  the data base. 

FU�L BURNUP - Contains orig i nal  enrichment and l ocat i on of al l fuel 

as sembl i es with i n  the TMI-2 core , t he total burnup and 

peaki ng factors i n  each as sembl y at each of  seven axi a l  

e l evat i ons  with i n  the core and reference ( s) to appl i cabl e 

notes. 



User i nterface wi th ICBC i s  through a h i erarch i cal system of menus  and 

forms . A typi cal system structure based on forms i s  contai ned i n  F i gure 3.  

User i nteracti on i s  accompl i shed vi a fi l l - i n -the-bl ank  sel ect i ons wh i ch 

determine data base operat i on .  The forms and operati 9ns are d i scussed i n  

d�tai l i n  the next sect i on .  

Entry 
Menu 

[JIM a in 
Menu 

..--------r-----·---'"""'T""------"""T-·----------------. 

Edit 

...-----+-------� 
I 

, ... ., • • I I ·---- · 

'-------.. __ _.,) y 
Data Base Relations 

Disk 
Entry 

Reports 

r----+-·······1 
• 

r·'··· I I ' ' ·--·-· 

• 
• ,. ............... . . . 

. . 

Plots ! ! 
I I 

..----+ .. ·······1 
I 

.--�--. ' ' ' ' ·----· 

• • 
................ : 

\,...._, ---... ___ .) "----- ,..---".) y y 
Output Device• Out�t t Devices 

F i gure 3. Form Confi gurat i on for TM I - 2 Data Dases 



4 . 0  USER I NTERACTIONS 

Thi s  section d i scusses the mai n  ICBC forms ( F igure 3 ) , expl a i n i ng the 

opti ons ava i l abl e to the user and the acti ons that resul t from execut i on of 

each . The fields  i n  whi ch the user i s  expected to i nput h i s  operat i onal  

commands are shown in reverse v ideo on a monochrome d i spl ay and in  a 

d i fferent col or on a col or moni tor . A cursor ( bl i nk i ng dash)  i s  used to 

i dent i fy posi ti on wi th i n  the form. 

Movement between i nput fie'Jds i s  accompl i shed by : ( I )  compl etel y 

fi l l i ng i n  a fi el d  or by depress i ng the <TAB> key that causes a sequent i al 

transfer to the next fiel d ;  ( 2) by us i ng the bac�tab keys <Shi ft/TAB> to 

move to the previ ous fiel d ;  ( 3 )  by use of the four arrow keys i n  the numer·i c 

pad sect i on of the keyboard ; or, ( 4 )  by se·Jecti ng the <HOME> key to transfer 

to the primary form fiel d .  A carri age return <CR> entry causes the user 

suppl i ed i nformati on to be i nterpreted by the data base software and 

requested operat i ons to be performed . I n  one i nstance ( custom reports form) 

mul iipl e <CR> operati ons are requ i red , fi rst to transfer the cursor to the 

form entry fi el d and then to execute user requests . 

User entri es are processed for l egi t i mate respon se . When an error i s  

detected (such as an i ncorrect format , an entry out o f  range , or <CR> when 

cursor i s  not i n  an entry fiel d ) , a bel l i s  sounded and a bri ef error 

statement d i splayed at the bu���rn of the d i spl ay screen . 

On - l i ne hel p i s  avai l abl e from the var i ou s  f i el ds of the forms by 

stri k i ng the <ESC> key . Th i s  cau ses a br i ef mes sage to be pr i nted that 

descri bes the opti on s  ava i l abl e/ i nformat i on to be entered for the f i e l d i n  

wh i ch the cursor i s  currentl y  l ocated . Shoul d the cursor not be l ocated 

wi th i n  an i nput fiel d ,  the form entry pos i t i on message i s  d i sp l ayed . A <CR> 

i s  u sed to return from hel p messages to the ori g i na l  pos i t i on wi th i n the 

form ( note that when mul t i p l e <IESC> key operat i ons  are requi red to comp l ete 

a u ser hel p  reques t ,  an equ i va l�nt number of <CR> operat i on s  ar8 requ i red to 

return to the form) . I n  most instances , the hel p forms wil )  al so  conta i n  



the same entry f ie lds as  the area of the form from wh i ch hel p i s  requested; 

i nformat i on may be entered from the hel p screens .  Some general form opt i ons 

prov i ded by SAGE are avai l abl e in ICBC ; these opt i ons can be rev i ewed at any 

t i me by depress i ng the <All> and <H> �eys s i mul taneousl y .  

4 . 1  Entrv Form 

The entry form ( F i gure 4 )  prov i des fi el ds for the user to enter a set 

of i n i ti al s  and a password for entry i nto the data base env i ronment . The 

data base l ogs the number of t imes each user/password entry pai r  i s  

exerc i sed . Users are d i v i ded i nto two c l asses : ' M ' aster users who have 

permi s s i on to ed i t  data base rel at i ons and must enter a l eg i t i mate 

user-10/password combi nat i on to al ter the data base or ' R ' egul ar users who 

cannot edi t  data and are not requi red to fi l l  i n  the user- 10  and password 

fields  i f  they so des i re .  Master user status i s  reserved to on ly  those 

i nd i v idual s respons i bl e  for the update and ma i ntenance of the ICBC i n  

accordance wi th establ i shed pol i cy .  

[Wt!lcome to 

.

the THI-2 data base system. Please enter your initials 
and your password for entry permission to be granted . If you 
have not yet entered the system, your initials and selected 
p�ssword will be recorded. 

Use ALT-H for SAGE 
(general) help 

Initials [ANY] 
Password [USER 

Use ESC for ICBC 
(specific) help 

F i gure 4. I CBC Entry Form 



4 . 2  I CBC Mai n  Menu 

The mai n  menu ( F igure 5) g i ves the user opt i ons to ed i t  data base 

records , to generate data outputs , to enter data from a d i sk  fi l e ,  to 

man i pul ate t i me seri es data wi th s i mpl e mathemat i cal operators , or to change 

the PC system configurat i on tabl e .  Al l users are permi tted to sel ect the 

edi t  opti on and to i nspect , but not. modi fy ,  record contents ( see bel ow) . 

Regul ar user entry of data i s  restl"kted to the USER area . 

I C 8 C 3. 1 

TMI-2 INITIAL AND BOUNDARY 
CONDITION DATA BASE 

Enter option • . .  [0] 

0) Exi t 
1 )  Edit data base records 
2) Produce defi ned tables 
3)  Generate custom conditions reports 
4) Pl ot condlt1ons or tillll! seri es data 
5) Enter data from di sk 
6) Change PC systeM confi gurati on table 
7) Mani pul ation of ��ta (USER rel ation) 

Use ALT-H for SAGE (general )  hel p; Use ESC 
for ICBC (spec i fi c  for. field) hel p. 

F i gure 5 .  Ma i n  ICBC Opt i on Menu 

4.3 Ed i t  Menu 

Ed i t  sel ect i ons ( F i gure 6) al l ow al l users to browse through data 

records and master users to change data records . Opt i ons  ava i l abl e i n  the 

ed i t  menus are descri bed i n  boxes at the top of the ed i t  forms . The <A>dd , 

<M>od i fy and <D>el ete opt i ons  requ i re master status; others are ava i l abl e to 

a l l users . The opt i on s  are descri bed i n  hel p messages associated wi th the 

forms . An exampl e of an I CBC ed i t i ng form ( p l ant boundary condi t i on s , 

opt i on 1 )  i s  shown i n  Fi gure 7 .  



5-
I C 8 C 3.1 

INITIAL AND BOUNDA�Y 
OHOITION EDITING 

0)  Exi t  
1) Edit in it ial condition and boundary condition 
2} Edi t  descripti ve notes 
3) Edi t  time series data 
4) Edi t  core burnup data 
5) Edi t  group su..ary data 
6) £d1t peaking factor data 
7) Edit user 

Edi t  opti on [0] 
�------------------------, 

Use ALT-H for SAGE {general ) hel p; 
use ESC for ICBC (for. field) hel p .  

F i gure 6. I CBC Ed i t  Menu 

PlANT BOUNDARY CONDITIONS 

<L>ocate I <N>ext I <P>revious I <A>dd I <M>od1fy I <D>elete 
<E>xit . . . . . . . . . . . . . • . • . . . . . . . . . . • • . • . . . . . . . . • . • . . . . . . . . . . . . . . . . . .  [L] 

Condition name 
Condition description 
Time 
Data physical unit code 
low valus 
Qualification Status 
low uncertainty 
High uncertainty 
Notes 

[COLD LEG T�MPIA] 
[COLD LEI.l TEMPERATURE lA, RC-SA-TE2 
[04: 00: 37] 
[ 1] F 
[ !i.506E+002] 
[QUALIFIED ] 
[ ll.910E+000] 
[ 11. 910[+000] 
[32] [34] [--] [--] [ - -] 

F i gure 7 .  D i sp l ay of Pl ant Cond i t i om; Record for Ed i t i ng 



4 . 4  Pl ant Cond i t i ons  Report Form 

ICBC has provi s i on for g�enerati on of n i ne cond i t i ons reports (p l us 

expl anatory notes ) ,  a t i me seri es summary report and s i x  reports wh i ch 

descri be the cond i t i ons  of the fuel at the t i me of the accident .  These 

reports are accessed through opt i on 2 from the ma i n  menu {fi gure 5 ) . 

Sel ecti on of the ' produce defi ned reports ' opt i on produces the screen shown 

i n  F igure 8 .  From i t ,  the user can generate the foll owi ng reports : 

Pl ant cond i t i ons  reports ( F i gure 8) - tabul at i ons of i mport�nt pl ant 

cond i t i ons  at acc ident i n i t i at i on ,  at 100 and at 1 74 mi nutes {key t imes 

i n  the acc i dent scenari o ,  ava i l abl e as report opt i ons  3,  4 ,  or 5 ) ;  

h i story o f  the pressuri zer bl ock and spray val ve operati ons ( report 

opt i ons 7 and 8) ; the pressuri zer heater operat i ons  (opt i on 1 1 ) ;  the 

primary cool ant pumps operat i ons (opt i on 9) and makeup and HPI 

i nject i on rates (opt i on 1 1 ) .  In  add i t i on ,  ICBC makes avai l abl e to the 

u ser a set of notes rel at i ve to the l ast cond i t i ons  report generated 

( report from opt i on 1 )  or a compl ete set of cond i t i ons  notes (opt i on 

2 ) . 

:ij� 0 Exit 

:if: Use PgDn to 
� =��=: fr011 1 ast report 

:;_._::�.:_;_-:�-: select fuel 3 Initial conditions (0 minutes) 
burnup- 4 Conditions at 100 minutes 

j reports 5 Conditions at l74 minutes 

/ 6 Conditions at 0, 100 & 174 mi nutes 
... 7 Pressurizer block valve operation 
=·= 8 Spray valve position !j" 1� ���:�? a������t 

i�j:�� i��e�:�!on _. __ •. r_:_:: ___ .': __ ... ··'' \ 11 Pressur1 zer heater operation , ., 12 ICBC time series su11111ary (Table B-1 

!!l [ 0] ... report sel:!ction } 
=:: [E] <E>nglish or <M>etric units .:;: 
!:·f'i'!if'm�5�6;;;;,;;%;�;;;�;�;J;;;.:;��;Jf�Mt!@flittW!itl!!TM�1ii!&j; 

F i gure 8. ICBC F i xed Report Generat i on Menu ( Screen 1)  



ICBC T ime Ser ies Funct i on Summary ( F igure 8 )  - The user can al so 

generate a report of the t ime ser ies data wi thi n ICBC by sel ect i ng 

report number 1 2 .  Th i s  wi l l  produce a tabu l ati on contai n i ng the 

funct i on ident i ficat i on ,  typ1e , the reactor system to wh i ch the 

measurement pertai ns ,  the measurement descr i pt i on ,  i ts qual i f icat i on 

category, uncertai nty and comments needed to i nterpret the funct i on .  

As an exampl e :  Measurement RC- 58-T£2-R  i s  a temperature measurement 

wi thi n the Reactor Cool ant B l oop; it i s  stored i n  ICBC i n  the COND 

rel ati on ;  i ts associ ated descri pt i on i s  ' Co ld  leg Temperature - loop 

1 8 ' ; i t  has been revi ewed by the AEP D I RC and ass igned a category of 

' QUALIFIED' wi th an uncertai nty of 1.91  Deg F . ;  and it is 'QUALIFIED UP 
TO 100 AND AT 1 74 MIN . ' 

When the user stri kes the <PgDn> key wh i l e  the report generat i on menu 

i n  F i gure 8 i s  on h i s  PC screen , a second report screen i s  d i splayed as  

shown in  F i gure 9. From th i s  screen , he has opt i on to sel ect any of s i x  

reports whi ch pertai n  to TMI - 2  fuel cond it ions at the start o f  the acc i dent .  

!CBC Fuel Cond it ions Reports ( F i gure 9} - Fuel cond i t i on calculat i on s  

have beer. generated us i ng the i sotop ic  generat ion and depl et i on code 

ORIGEN2 and a generi c  PWR r.ross sect i on l i brary .  These cal cul at i ans 

��re p�rfQrmed by di vid i ng the core i nto 1 2  fuel groups and cal c u l at i ng 

core inventory data at  I ax i al l evel s i n  the core for each of the 1 7 7  

fuel element s . I n format i on in ICBC i ncl udes a group s ummary report 

(opti on 12) , an element l ocat i on and fuel enr i chment tabl e ( opt i on �5), 
i n i t i a l cond i tions fuel burnup data i n tabu l ar ( opt i o� 1 4 )  or d i agram 

(opt i on 16)  format and core peaki ng factor data in tabul ar (opt i on 1 7 }  

or d i agram {opt i on 18} format . Fuel d i agram outputs are prov i ded i n  

two forms; one uses the I BM 1extended character set t o  generate square 

rectangle corners . 

The u ser way d i rect report output to the <S>creen , to an attached 

< P>ri nter or to <D> i sk .  Wh i l e  re�orts are be i ng generated , the message 

"Generat i ng Report" i s  output at the b�ttom of the mon i tor screen . The I CBC 

system defaul t  i s  the screen . Th� user i s  g i ven the abi l i ty to page up �nd 

down through a report sent to the screen us i ng the <PgUp>, <PgDn> plus  the 

up and down arrow keys . I nformation sent to the screen i s  buffered; a 



Sel ect the pl ant condit ions or fuel burnup report format you des i re 
by highl ighting i t  i n  the rectangl e bel ow and press ing <Enter> 

Use PgDn to 
select fuel 
burn up 
reports 

0 Exi t  
13 Group suw.ary report 
14 Ini t i al condit ions core burnup 
·15 Eleaent locati on and enrichment tab 
16 Axi al l evel di agrams 
17 Peaking factor table 
18 Axial peaking factor di agrams 

Use PgUp to 
sel ect pl ant 
condi ti ons 
reports 

[ 0] . • .  report selecti on 
[E] <E>ngl i sh or <M>etri c uni ts 

ftmw&;;��;;�i�f&A'Ifti\WAWMf� 

F igure 9 .  ICBC F i xed Report Generat i on Menu ( Screen 2 )  

<Ctrl ><Z> command i s  used to control the buffers . When an end t o  the 

current buffer i s  reached , the <Ctrl ><Z> command produces a message 

i nqui ri ng whether the u ser des i res  to move <F>orward or <B>ackward through 

add i t i onal buffers or <E>nd the scrcer. report d i spl ay .  A <Ctrl ><Z> command 

i s  requ i red to return control tt the ICBC screen menus when the l ast buffer 

of a re�ort is d i splayPd . Al l reports sent to the screen are al so  wri tten 

i n  the ICBC subdi rectory on tha default d i s k  dev i ce under a scratch fil ename 

I RPT. RPT ' . 

When a report i s  sent to a system pri nter ,  a pause i s  executed to ask  

u ser i f  the pri nter i s  ready to rece i ve a pri nt fi l e .  When the u ser 

responds ' Y ' es ,  the report i s  pri nted . 

I f  the <D> i sk  opt i on i s  SE!l ected , the u ser may spec i fy any system d i sk  

des i red for report generat i on �nd may sel ect any fi l ename des i red by typ i ng 

<DEV:F I LENAME> i n  the appropr i a1te fi el d ( exampl e - A : MYREPORT entry creates 

a fi l e  MYREPORT . RPT on d i skette dev i ce A : ) .  



As a conven i ence , al l reports wh i ch can be generated from the report 

forms (fi gures 8 and 9) are i ncl uded i n  th i s  user ' s document wi t h i n  Append i x  

B .  

4 . 5  �ustom User Reoorts 

User defined reports can be generated containing sel ected combinations 

of cond i t i ons  data at 0 ,  1 00 or 1 74 mi nutes through use of the report 

generat i on form shown i n  F igure 1 0 .  

Report i tl e  
Time Sel ecti on 0 min. [ ] 100 min .  [ 1 174 min. [ 1 

min. rel ati ve to Zero, pl ar.e an X in  fields desi red 
<E>ngl i sh or <M>etric [E) 
<P>rinter <S>creen or <D>i sk [S] 
Di sk Fil ename [ 

[ 
[ 
[ 
[ 
[ 
[ 
r 
[ 
[ 
( 
[ 
[ 
r � 

Mark Cond Type Al l [ ] 
A LOOP LEVEL [ A LOOP MASS 
COLD LEG TEMPlA [ COLD LEG TEMPlB 
COLD LEG TEMPZ3 [ FEEDWATER FLOWA 
FEEDWATER TEMP [ FLOW RATE 
HG02 [ HG03 
HIJOS [ HG06 
HG08 [ HG09 
HG� 1 [ HGlZ 
HOl' LEG TEMP-A [ HOT LEG TEMP-B 
LETDOWN FlOW [ MI\SS r LOW RATEA 
NSAC MAKEUP [ ICPlA 
,CP2A [ PCPZS 
PRESSUR[ PRI ( PRESSuRE SG-� 

] 

[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 

B LOOP LEVEL 
COLD LEG TEMPZA 
FEEOWATER FLOWB 
HG01 
HG04 
HG07 
HGlO 
HG13 
HPI/MAKEUP 
MASS FLOW RATEB 
PCPlB 
PORV FLm1 RATE 
PRESSURE SG-8 

F i gure 1 0. User Sel ected Cond i t i ons Report Menu 

] 

Th i s  menu  permi t s  the u ser to spec i fy a report t i tl e , sel ect data 

output at 0, and/or 100 and/or 174 mi nutes , and to choose <E>ngl i sh 

( defaul t )  or <M>etr i c  un i ts .  As i n  the fi xed report generat i on operat i ons 

descri bed above , he can d i rect h i s  output to the <P>ri nter , <S>creen or 

<D> i s k .  H e  may sel ect output of any of the l i sted data by pl ac i ng the 

cursor in the fi e l d s  at the l eft of the des i red cond i t i ons  and stri k i ng the 

< Enter> key wh i ch pl aces an 'X' to mark the cond i t i on for report output . 



Marking the ' Al l ' f iel d wi th a character wi l l  l i st al l of the cond i t i ons  

data on  h i s report . The <Home> lc.ey wi l l  trans fer cursor control to the 

Exi t/Done f iel d ,  an <E> exi t s  the opt i on 3 form to the ma i n  I CBC menu  

wi thout any report generat i on act i on ,  a <D>one entry generates a report as  

defi ned by user entered cri teri a .  Warn i ng - The <0> opt i on l eaves the user 

i n  the opti on 3 menu where he can generate other reports .  When the <S>creen 

output i s  exerci sed each report i s  sent to the defaul t  scrat:h fi le RPT . RPT 

wh i ch i s  conti nuous l y  wri tten over . I f  you wi sh to save the reports pl ease 

use the <P>rinter or <D>i sk  fi l e  output opt i ons . 

The data l i sted on the form depi cted i n  F igure 10 comes from 

d i sconti nuous funct i ons  ( i . e . , bi nary ON/OFF primary cool ant pumps , etc . )  

s i ngl e or tabul ar data sources ( i . e . , i n i t i al reactor power) or from t i me 

ser i es functi ons ( ' A '  hot l eg temperature ) .  Val ues of these funct i ons  at 

these three key acc ident t imes have been pl aced i n  an I CBC cond i t i ons 

rel at i on .  The d i scont i nuous and t ime ser i es funct i ons  may be pl otted or 

l i sted u s i ng ICBC capab i l i t i es d i scus sed i n  the fo l l ow i ng user  i n teract i on 

subsect i ons . 

4 . 6  Pl otti ng Capab il i t i es 

Wi th i n  the ICBC data base , users may pl ot : 

1 .  COND data- Certa i n  ul ant operat i ons  data (� i ecewi se 

d i scont i nuous - such as  H P I  flow or pri mary coolant 

pump operat i on )  or time ser i es data conta i n i ng 

boundary cond i t i on s  def i n i ng acc i dent parameters; 

2. T IMSER data- Funct i on s  that have been rev i ewed by the AEP D I RC; 

3 .  USER data - T i me ser i es data funct i ons entered by regu l ar data 

base users . 

Plot generat i on i s  started by s1� l ect i ng Opt i on 4 from the ma i n  menu  (F i gure 

5). Th i s  act i on will produce a plot format select i on menu as  shown i n  

F i gure 1 1. 



Four pl ot formats are sel ectabl e from the pl ot menu : s i ngl e vari abl e 

t i me series  pl ots wi th l i near or semi - l og ord i nates ; mul t i pl e  ( up to fi ve )  

pl ots  of t ime ser i es functi ons of the same phy s i cal type o n  a common set of 

X, Y axes ; and , two time series functions with i nd i vidual ordinates on a 

co11111on t i me axi s .  On the pl ot sel ect i on screen , the user may set fl ags 

whi ch wi l l  produce outputs i n  <M>etric un i ts (defaul t i s  <E>ngl i sh ) , <G>r ids  

at  major d i vi s i ons  on  the pl ots (defaul t i s  <N>one ) ,  or  <R>etai n  u ser t i me 

and ordinate axes scal i ng between success i ve pl otted functions (defaul t  i s  

to <N>ot retain scal i ng ) . 

.· . .  

0) Exit 
1) Si�gl e Measurement ,  l inear 
2) Singl e Measurement ,  semi-l og 
3) Mul tiple Measurements (<• 5) 
4} Two Dissimil ar Measurements 

[0] Enter option 
(E] <E>ngl ish or <M>etric units 
[N] <G>rids on pl ot 
[N] <R>etain entry in pl ot fields 

Change des�red option by using the arrow or tab keys or entering 
the nu111ber of tt1e option . Sel ect desired option by depressing 
the "£nter• key . Use ALT-H for SAGE (general) hel p; use ESC for 

. : 

. . . . . . . 
. : 

· · .,. r \u:Hm�::ili:ili:ili::mi�:�li:ill�ill::!::�1:::•!::ill::m�:�ili\l::i:lf:im:1:!:1:�m�:l:��ili�::::�l1ll��ri:�::m:::::m:::mm:m::::::::::::mit��m:::m:m::m::m:m:::::j:�:j::I:::i::m::m:::m:::::::::m::::m::m:::mm::m:::m::m�!:m ::: .... 
.... 

F i gure 1 1 .  ICBC Pl ot Sel ect i on Menu  

ICBC pl ot operat i ons wil l  be i l l ustrated us i ng Option 4 and pl ott i ng 

the compos i te pri mary pres sure funct i on together wi th its assoc i ated 

uncerta i nty .  Exerc i s i ng Opt i on 4 bri ngs  up another menu on wh ich  the user 

spec i fi es the data i dent i f i cat i on s ,  t i me and ampl i tude w i ndow , and label l i ng 

de s i red on a pl ot ( F i gure 1 2) .  If the user does not elect to s pec i fy ranges 

for the axe s , the program defaul ts to the ent i re data set (note that 

ord i nate ranges and a t i me rJnge were spec i fi ed ) . Defaul t l abel s are al so  

s upplied for the t i me and ord i n ate axes i f  not spec i f i ed (note that  no 

ordinate l abel was spec i f i ed i n  the example ) .  



At the top of the pl ot setup menus  are some opti ons  ava i l abl e to the 

user i n  determi n i ng what t i me series  funct i ons are avai l abl e in the data 

base . The first (the <f>i nd opt i on)  produces another form on wh i ch the user 

i s  abl e to l ocate functi ons . Whe!n the form i s  i n i t i al ly  entered , the 

i dentificat i on and descri pt i on fields are bl ank and an ' F '  appears in the 

l ower right f iel d .  The user moves to the doubl e l i ned box at the top 

<f>ind ID 1 <R>etrteve charactertsttcs I <S>creen I <H>P Plotter 
<P>rinter (EPSONFX) I <L>tst I <N>ext I <E>x1t • • • . . . . . . . • . . . . . . . . .  [R] 

1. Tt .. Series IDs: 1 - [PRESS.-PRIMARY ] 2 - [PRESSURE UNC ] 
2. Tt .. Axts Start [------E--g-1 Stop [------E----1 

Ti.a Untts [MN1 (sc,.n,hr,dy) 
3. Ordinate: Mtn 1 - ------E----1 2 - [-- ----E----1 

Max 1 - ------E----1 2 - [- - - - - - E- - - - 1  
4. labels: Matn Title 1 

Tf• label 1 
Yl Title 

Pts 
Start 
Stop 
Y111tn 
VIII X 
Unit 

Plot 1 - 1411 
-1.000E+001 

9.999Et002 
4.237Et002 
2.361Et003 

10 

Plot 2 - 32 
-l.OOOE+001 

l.OOOE+003 
1.090E+001 
3.970E+001 

10 

Fi gure 1 2 .  Opt i on 4 Pl ot Setup Menu 

(us i ng the ' Home ' , tab or arrow keys ) and spec i f ies  the data funct i ons to be 

l i sted by enter i ng i nformat i on i n  the fi el ds for : 

1 .  Funct i on type 

2 .  System 

3 .  Lead i ng parameter name characters ( exampl e = RC - 1 5A*, where * i s  a 

wi l d  card character) 

4 .  <C>ONO, <T> IMSER, <U>SER, or <A>LL (the defaul t cond i t i on )  for 

data base area select i on .  



These four fi el ds are l og i cal ly -��ND . ed together for retri eval of data base 

functi ons . NOTE : Refer to the hE!l p messages for these fi elds by str i k i ng 

<Esc> for l eg i t i mate search cri teY' i a when the cursor i s  wi th i n  one of these 

f ields . Ident i fi cati ons and descY' ipt ions are then retri eved and d i spl ayed 

(seven at a t i me )  on the form . The retri eved i nformat i on i s  sent to the 

scratch RPT . RPT fi l e  i n  the \ICBC\ subd i rectory of the PC system {note that 

RPT . RPT i s  used i n  many data base output s i tuat i ons and i s  wri tten over 

frequently ) . 

The user may page through thE! screen l i st us i ng <N>ext and <P>revi ous 

opt i ons . The user may al so sel ect data to be plotted by marki ng the select 

boxes to the l eft of the funct i on IDs . Up to 1 0  funct i ons  may be sel ected 

at one t i me ;  they must be numbered ! - 1 0  i f  <F> i nd i s  executed from the 

s i ngl e pl ot menus , from 1 - 5 in pai rs i f  <F> ind i s  sel ected from the two 

pl ot menu (exampl e case ) , or i n  two groups , 1 or 2 for the mul t i pl e 

sel ecti on form . In  Figure 1 3 ,  we have requested t ime ser i es funct i ons from 

COND that have the type attri bute = ' PRESSURE ' and have marked them wi th a 

'1' whi ch ,  upon return to a two pl ot format menu , woul d  produce a screen 

l ike F i gure 1 2  wi th the pai r 1 i dentifi cat i ons and data character i sti cs 

fi 11 ed i n .  

� IDENTIFICATION OF TIME SERIES DATA RECORD� � 
List dati base ti.e series pira.eters with des�riptions by: 
Type - [PRESSUR£ ] .AN£1. Systetll - [ ] 
First characters of 10 - [ ] <C>ond,<U>ser,<T>imser,or<A>ll - ( ] 

heck Identification Description 
[--] BS-PR-4388-S Reactor Building Pressure - Composite 

Timser2 
[ I] PRESS.-PRIMARY Reactor Co�lant Composite Pressure 

Timser3 
[ 1] PRESSURE UNC Primary Sys;hm Pressure Uncertainty, Discontinuous 

Function Cond 
[--) SP-lOA-PTl-R Turbine He�der Pressure - Loop A 

Timser3 
[ 2] SP-6A-PT-ABS Steam Gener·ator A - Secondary Absolute Pressure 

Timser3 
[--] SP-6A-PT1-R Steam Generattr A - Steam Pressure 

Reactor bldg. - Steam Line Al or A2 Timser3 
( 2] SP-68-PT-ABS Steam Gener·ator 8 - Secondary Absolute Pressure 

Timser3 
<N>ext I <P>revious I <E>xit . . .  [F] 

Figure 13. Find T ime Series Function Menu 



The <R>etrieve characteri sti c s  opti on ( default when enter i ng a plot 

generati on form) causes the nar�d functi on ( s ) to be accessed on d i sk to 

determine the t i me  and ampl i tude ranges , number of poi nt s ,  and the un i t  

c�e . These data are pl aced i n  the box at the bottom of the screen ( see 

figure 12). 

The <S>creen , <H>P Pl otter and <P>ri nter sel ect i ons d i rect a defi ned 

pl ot fi l e  to a des i red output dev ice .  Error messages are displ ayed at the 

bottom of the screen i f  the user attempts to send a pl ot fi l e  to , dev i ce 

not speci fied i n  the PCSYS . CFG fi l e .  Messages , presented at the bottom of 

the pl ot setup screen when a p·lot i s  sent to a spec i fi ed dev i ce ,  remi nd the 

user of act i ons to be performed ( for exampl e ,  i f  the output se l ected was 

<P>rinter, the message " I s  pri nter ready (Y/N)?" i s  shown and the program 

pauses wai t i ng for the appropr·late response) . The pl ot spec i fi ed in F igure 

13 was output to an HP 7475 pl c,tter and reproduced as F igure 1 4 .  Data are 

deci mated wi th a mi n imum/maximum al gori thm i n  ICBC when pl ott i ng i s  

requested for funct i ons (or port i on thereof) exceed 1000 poi nts i n  l ength . 

Each funct i on to be d i spl ayed on a s i ngl e or two pl ot format i s  decimated to 

< 1 000 poi nts pri or to d i spl ay ;  each functi on d i spl ayed i n  a mul t ipl e pl ot 

format i s  dec imated to <750 poi nts . These reduced numbers are pl �ced i n the 

attri bute boxes when the setup forms are red i spl ayed fol l ow i ng a pl ot 

operati on .  

The <l> i st data opt i on produces an overl ay screen on the pl ot  sel ect i on 

forms as shown i n  F i gure 1 5 .  On the two p l ot sel ect i on menu , funct i on s  

SG-A-LEVEL and SG-8- LEVEL have been retri eved ( the i r  i dent i fi cat i on s  are 

h idden under the overl ay l i �t tnenu but the i r  characteri st i cs can be seen i n  

the d i spl ay only fi el ds at the bottom o f  the f i gure) . The user i s  g i ven the 

opt i on to sel ect a l i st format and a dec imat i on al gori thm . 

I n  the F igure 1 5  exampl e ,  we have sel ected format I and a dP.c imat i on of 

every 99th po i nt .  Format 2 l i :st i ngs  are useful  when the user wi shes to 

extract t i me ser i es data from ICBC and process i t  i n  some other software 

package. Note that an entry i 1n the s i ngl e head i ng fi el d  w i l l  produce onl y 

an i n i t i al l i s t  head i ng and data rather than a pag i nated output wi th a 

head i ng on each page . The ' P ' dec i mat i on al gori thm uses  an i terat i ve 

m i n/max f i l e  compact i on rout i ne i n  wh i ch the l east  and greatest  of each 

consecut i ve three poi nt s  are clhosen unt i l  the number of po i nt s  i n  the f i l e 



F igure 1 4 . Pl ot of Compos i te Primary Pressure with Uncertai nty Function 

<f>ind I� I <R>etrieve ch 
·<P>rinter (EPSONFX) I <l> . 

1. Time Series IDs: 1 
2. Tt.e Axis Start 

Time Units 
3. Ordinate: Min 1 

Max 1 
4. label s: Main Title  

TiiM! label 
Y1 Title  

Pts Pl 
Start 
Stop 
Vmin 
Vmax 
Unit 

Fo.,.at: 

SELECT LIST OPTIONS [L] 

1 • 3 ti.e/val ue �airs per l ine (reports) 
2 • 1 ti.e/val ue �air per l ine 

[ 1 . . . Select Form•t 
[ ] • • •  Single Heading 

011!Ci111t ion: 
[--] Enter n to l ist every nth point 
[ ] Enter P to obtain pl ot min/max 
I---1 decimation (bel ow 1000 pts) 

- l.OOI�E+001 -1. OOOE+001 
9.3UE+002 9.313E+002 
1. 071aE+001 1.468[+002 
1. 08!�E+003 1.067[+003 

10 10 

F i gure 15. Two Pl ot Se 1E1ct ion Form wi th L i st Screen Overl ay 



I �  I C' � �  " 1 1a11 a UC' I GU I "  U l  .I VVV \ l U I "11'111;; 1 ""'UIIIt'U""' "' ' "'" I �  t' I V W I "-1._,"-1 t.IJ ... , , "' � '  ' ' '� 

an i nteger i n  the range 1 -999 i r1 the decimat i on fi el d ) . The l ist ings of  

t i me  series  functi ons  are sent to  fi l e  RPT . RPT in  the  / ICBC subd i rectory . 

F igure 16  i s  a reproducti on of the l i st generated by execut ing the options 

sel ected i n  F igure 15 ( 16 poi nt:)/funct i on are produced s i nce there were 1 550 

poi nts per functi on and every 99th val ue was sel ected ) . 

TiN 

·I.IIE+II 

4.t4E+II 

l.nE+I2 

1.61E+I2 

2.2BE+t2 

2.17£+12 

TiN 

-l.M£+11 

4.94E+II 

1 .19£+12 

1 . 68E+I2 

2. 21E+I2 

2.17£+12 

D1t1 Li sti•t far 51-1-uvn. 

TiN P1riod -1.-+111 to 2.tftE+II2 • 
Dtci11tion: Ev1ry 99U paint; - 'lot •i•llli.c 

Vii Ill TiN Valut TiN 

5.l8E+I2 U IE+H I. liE +II 2.96E+II 

9.43£+11 6.9:ZE+II 1 .17£+12 B.91E+Il 

2.74E+t2 1 .29£+12 2.76£+12 1 .41E+I2 

5.18E+t2 1.81E+I2 7. 11E+I2 2.11E+I2 

7.liE+12 2 .47E+I2 7.42£+12 2.67£+12 

7.48E+I2 

Dah listint far SI-t-lEVEl 

TiN Peri od  -1 .-+111 to 2.991E+M2 Ill 
Dtti11tion: hlf'y 99th point; - Plot 1l n/111 

5.38E+I2 

9.43E+II 

2. 74£+12 

5.18E+I2 

7.liE+12 

7.48£+12 

TiN 

9. 81E+H 

6,Y2E+II 

1.29£+12 

I.BBE+t2 

2.47£+12 

I.IIE+H 

1. 87E+I2 

2. 76£+12 

7. 11E+I2 

7. 42£+12 

Ti N 

2. 96E+II 

B. 91E+II 

1 . 48£+12 

2. 1BE+I2 

2. 67£+12 

Valut 

1 .14£+12 

2.32£+12 

2.77E+I2 

7. 29£+12 

7 .45£+12 

Valut 

1 .14£+12 

2.l2E+12 

2. 77£+12 

7. 29£+12 

7. 45£+12 

F igure 1 6 .  L i st i ngs  o f  Steam Generator Level Funct i ons  

4 . 7  User Entry of T i me Seri es  Funct i ons  

The ICBC data  base prov i des  an area ( USER) in  wh i ch a user  can  enter 

h is own t ime ser i es funct i ons  ( such as the res ul ts of  cal cul at i on s )  for 

comparison with s i mil ar funct i ons  contained with i n  the data base . To enter 

t i me series funct ions into the data base , the user mu st : 

1 .  Prepare a formatted d i sk  fi l e  conta in ing the t i me ,  val ue pa i rs . 



l ess  13-character fi elds  per card . The data may be i n  f i xed poi nt 

or exponenti al format . A data frame may con s i s t  of mul t i pl e  

channel s wi th an associ ated common t i me channel ( refer t o  the 

di agram in F i gure 1 7 ) . 

1.1 14  26 27  .39 40 52 5.l 
--'--'-.-----· I I Oi 1 CH 2 Tit.£ CH 3 Q-1 4  

f-- -
Q-1 5  CH 6 CH 7  

----- I I Q-1 1 CH 2 "lit.£ CH 3 Q-1 4  
--- --f--

CH 5 CH 6 CH 7' 
- - I I CH 1 CH 2 Tit.£ CH 3 Q-1 4  

---- - - - -

CH 5  CH 6 CH 7'  
f----- -- - -- I I Q-1 1 CH 2 Tit.£ CH 3 Q-1 4  

--r-- - - --

CH 5 CH 6 Q-1 7  

CH 1 CH 2 Tit.£ · ·---� CH 3 CH 4 I 
Q-1 5  Q-1 6  Q-1 7  

--

0 

F i gure 1 7 .  Model  ICBC T ime Ser i e s  Entry F i l e  

I f  i nput data are mul t i pl exed i n  th i s  manner the fol l owi ng rul es 

must be observed -

a .  Each new frame o f  data must beg i n  on a new card , and 

b .  I f  some t ime ser i es funct i on s  h ave more v al ues than others , 

the shorter channel s must conta i n  bl ank fi l l ed fi el ds wi th i n  

the data frames to preserve pos i t i on for correct 

i nterpretat i on .  

The F i gure 17 d i agram dep i cts  fi ve frames from a model entry f i l e 

i n  wh i ch there i s  one t ime channel (th i rd pos i t i on }  and seven t i me 

seri e s  funct i ons  per frame . 



2 .  Enter the formatted data ( from a PC system d i sk )  through sel ect i on 

of opt i on 5 from the mai n  menu ( F igure 5 ) . Thi s  act i on produces a 

d i sk entry menu ( F igure 18) on whi ch the user enters the t i me 

series  data one channel at a t i me .  The user must enter -

For time series data i ncl ude : 
Channel Na.e 
Channel Pos it ion in  fi l e  
Total Channel s on fi l e  
Rel ati on Name to contai n  data 
Time Channel Posit ion 
Time Channel Na.e 

0) Exi t  

[ 
[ - - -1 
[ - - -1 
[Data 
[ - - -1 
[ 

1) Di sk entry of time series meas . 

1 

2) Del etion of time series measurement 
3) Put new Descriptions in  Meas Rel ati on 

[01 . • .  Enter option [N1 . . .  F i nd functions 

F i gure 18 . ICBC D i sk Entry Form 

1 

1 

a .  The d i sk f i l ename (DEV : F I L ENAME . EXT ) ,  ' A : MODEL . DAT ' i n  the 

exampl e , 

b .  Channel i dent i f i cat i on must  be un i que among the COND , T IMSER 

and USER areas , ' CHANNE L  6' as sumed un i que , 

c .  Channel pos i t i on i n  the f i l e data  frame ( the data  funct i on 

be i ng entered i s  i n  the 2nd pos i t i on of the 2nd card i n  each 

frame , so the proper entry for channel  6 i s  ' 7 ' ) ,  



d .  Total channel s i n  the frame ( there are 7 funct i ons i n  our 

hypothes i zed fi l e  pl us  the t i me channel so the correct entry 

i s  ' 8' } '  

e .  Rel at i on name i n  wh i ch the data i s  t o  be deposi ted (NOTE : 

Th i s  name must be ' Data ' as other t i me seri es data areas i n  

ICBC are password protected) ;  and , 

f .  The associ ated t i me channel pos i t i on i n  the frame , ' 3 ' ,  and 

i ts name , ' T IMECH6 1 , wh i ch al so must be uni que i n  ICBC . 

3 .  Descri be the entered funct i on by compl et i ng the form i n  F i gure 1 9  

that i s  automat i cal l y  d ·i spl ayed upon successful compl et i on of  the 

d i sk entry process . Hel p messages are ava i l abl e that l i st the 

funct i on types , un i t  codes ,  systems , and l ocati ons associ ated wi th 

funct i ons in the COND and TIMSER data base areas . Wherever 

poss i bl e ,  i t  i s  recommended that user funct i ons be g i ven these 

same attri butes . 

DESCRIBE trSER FUNCTION 

1 .  MEASUREMENT DESCRIPTION : 
Measurement ID [ LETDOWN FLOW 
Description [ · 

Meas Type 
System 
Location 

( 
( 
[ 
[ 

Unit Code [ - - ] 
] 
] 

F i gure 1 9 .  Descri pt i on o f  User Funct i on s  

., 



Mai ntenance of the user defi ned data base funct i ons  becomes the data  

base owners respons i b i l i ty .  A wel l conce i ved pl an for the i dent i f i c at i on ,  

u sage and ma i ntenance of these data i s  es sent i al . I n  the fol l ow i ng sect i on 

of the report i nformat i on i s  presented to del ete u ser  funct i ons ; Append i x  C 

descri bes a ut i l i ty to rebu i l d  u ser data f i l es .  

4.8 Man i pul at i on of T i me Ser i es  Funct i ons  

The  I CBC cont a i n s  a capab i l i ty for man i pu l at i on of t i me ser i es data 

funct i ons  from the CONO , T IMSER and USER areas . It  can be u sed by anyone and 

i s  accessed by enteri ng Opt i on 7 from the ma i n  menu . A men� of mathemat i cal  

operators i s  presented on the man i pul at i on screen shown i n  F i gure 20 . 

0 Exi t  

Hath operati ons w ith pai rs of 
functi ons or functi on and constant : 

1 ADO 
2 SUBTRACT 
3 MULTIPLY 
4 DIV IDE 

NOTE - When used w ith <F>i nd, user 
must select operati on number. 

Exponent i ation :  
5 EXPN ra i se functi on to power 
6 EXP rai se functi on to power,  

keep arithmetic  s i gn 

Ori g i nal Functi on [ 
Second Functi on [ 

or constant [- - - - - - E - - - - 1 
New Functi on [ 

F i gure 20 . ICBC T i me 

Logarithms : 
7 LOG Ca..on log 
8 LN Natural log 

Other : 
9 ABSOLUTE value of functi on 

10 SH I FT add const. to x-coordi nate 
11 SQRT square root of functi on 
12 INTEGRATE functi on 
13 D I FFERE�TIATE functi on 

14 DELETE functi ons 

[ 0] . .  Select Operati on des i red 
[ ] . .  <F>i nd functi ons 

Relati on Data 
Relati on 

USER 

Ser i es Funct i on Man i pu l at i on s  

The s i mp l e mathemat i cal  operators ( add , subtract , mu l t i p l y ,  o r  d i v i de )  may 

tran sform a sel ected funct i on u s i ng a spec i f i ea con stant or another sel ected 

funct i on .  Funct i ons  may be ra i sed to a power ; the common or natural  

l ogari thm of funct i ons may be obta i ned. Other man i pu l at i on s i nc l ude ( 1 )  

tak i ng the absol ute val ue of a funct i on ,  ( 2 ) s h i ft i ng the funct i on t i me base 

by spe( i f i c at i on of a va l ue ( remember that the I CBC t i me val ues are ass umed 

to be i n  mi nutes ) ,  ( 3 )  tak i ng the square root of a funct i on ,  or ( 4 )  



i ntegrat i on or d i fferent i at i on of a functi on .  The resul ts of these data 

man i pu l ati ons  are wri tten i nto the USER rel at i on .  They must be i dent i fi ed 

i n  the I CBC wi th a uni que i dent ] f icat i on i n  the new funct i on fi el d .  

For conveni ence , a <F> i nd opt i on i s  prov i ded wh i ch wi l l  produce a form 

( F igure 2 1 , much l i ke the one i n  F igure 1 2 )  that i dent i fi es data funct i ons 

in the USER area of ICBC . Al l man i pul at i ons  may be exerc i sed from the form 

through i dent i fi cat i on of the funct i ons i nvol ved . To perform man i pul at i ons 

i nvol v i ng two funct i ons , choose the number of the operat i on on the 

I IDENTIFICATION Of TIME SERIES DATA RECORDS I 
l i st data base t ime series funct ions w ith descript ions by : 
Type - [ 1 . AND . Syste• - [ ] 
F i rst characters of 10 - [ 1 <C>ond , <U>ser, <T>imser , or<A>l l - [ ] 

heck Ident i ficat i on --------t escri pt i on----------. 

[-- ] 

[ - - ]  

[ --] 

[-- ] 

[--] 

[--] 

[--] 
Entry in check field 
var i es by appl i cat i on ,  see Hel p <N>ext I <P>revi ous I <E>x i t  . . .  [ ] 

F i gure 2 1 . Form for Ident i fi cat i on of  USER Funct i ons 

man i pul at i on form ( F i gure 20 )  and mark the check box to the l eft of the 

des i red funct i ons on F i gure 21 wi th a ' 1 '  and a ' 2 ' ; the ' 2 '  funct i on wi l l  

be the subtrahend , mul t i p l i er or d i v i sor . To perform other operat i ons , 

choose the operat i on and check the funct i ons to be man i pu l ated wi th  the  

numbers 1 - 10  in  the check f i el d s . Upon ex i t  from the <F> i nd form , each 

marked funct i on w i l l  be presented on the man i pu l at i on form i n  the ' ori g i nal  

funct i on '  f i e l d and the u ser i s  requ i red to enter any constants i nvol ved and 

the  ' new funct i on '  name to execute the man i pu l at i on .  The  user del ete opt i on 



5 . 1� DATA QUAL ITY 

The qual i ty of the data prm dded as i n i t i al and boundary cond i t i ons has 

been establ i shed . The rev i ew process i nvol ves a thorough rev i ew of the 

measurement system, i ts operat i on and cal i brat i on .  Computat i onal model s ,  

methods and assumpt i ons were al so eval uated . From thi s rev i ew and analyses 

of the measurement systems , uncertai nt ies i n  the data are determi ned . Based 

on the revi ew process the measurements were then categori zed on the bas i s  of 

data qual i ty .  

The sources of data for the acc ident are the react i meter , al arm 

pri nter , ut i l i ty pri nter , anal og stri p charts , mul t i po i nt recorders , pl ant 

manual s and procedures , other analyses and reports on the acc i dent , and 

operator i nterv i ews . The react imeter was an onl i ne d i g i tal  data acqu i s i t i on 

system and i s  the most rel i abl e source of i nformat i on about the acc i dent . 

However,  onl y  a smal l number (24  of the more than 3000 data channel s )  were 

recor ded on th i s  system at a sampl i ng rate of 20 per mi nute . The uti l i ty 

pri nter prov i des the hourl y l ogs ; speci fi c  d i g i tal measurement group i ngs 

requested by the operators at var ious t i mes and other automat i c  data 

pri ntouts . The al arm pri nter prov i des a pri nted record of pl ant al arms as 

they occurred . These data were l ost from 73 . 3  to 1 59 . 5  mi nutes s i nce the 

pri nter was runn i ng beh i nd and the operators fl u�hed the buffer so they 

cou l d get more current i nformat i on .  The al arm and ut i l i ty pri nter are al so 

cons idered to be rel i abl e sources of i nformat i on .  

Anal og stri p charts and mul t i po i nt recorders are qu i te usefu l , but the 

uncerta i nt i es i n  these data sources are i n  general l arger than the d i g i t al 

data recorded on the react i meter , a l arm pri nter , or ut i l i ty pri nter . The 

rema i n i ng sources of i nformat i on prov i de a background for understand i ng the 

context i n  wh i ch the data were recorded and a bas i s  to test the cons i stency 

of the data . 



The formal revi ew process started wi th an analyst rev i ewi ng the data 

for con s i stency wi th  other ava i l abl e data sources and perform i ng any 

requi red cal cul ati ons . The ana lyst ' s  work was then presented to and 

rev iewed by an i nternal peer rev i ew commi ttee ( the Data I ntegr i ty Rev i ew 

Commi ttee ) . Based on the anal yst ' s  recommendat i on and the commi ttee rev i ew ,  

the qual i ty l evel of the data was establ i shed . 

Qua l i fied data are that wh i ch have val i d  magn i tudes and whose 

uncerta i nt i es are suffi c i ently smal l to represent data from a typ� cal  

experi mental fac i l i ty .  TMI - 2  data that typi cal l y  fi t th i s  category are the 

react i meter data ,  except when spec i fi c  measurements  were out of range . 

Trend data are those for wh i ch the val i d i ty of the data magn i tudes can 

not be assured due to unacceptably h i gh uncerta i nt i es or i nabi l i ty to 

determ i ne the uncerta i nt i es .  Lack of a recent cal i brat i on for a measurement 

i s  one reason for data to be categori zed as trend data . I nabi l i ty to 

accuratel y read the recorded data (e . g . , . poorly pri nted mul t i po i nt str i p  

charts )  i s  another . En i gmas i n  the data represent a common reason for 

categori z i ng data as trend . 

Compos i te data are assembl ed us i ng data from more than one measurement 

channel . TMI - 2  compos i te data may be composed from react i meter ,  str i p  chart 

and/or ut i l i ty pri nter sources . As an exampl e ,  the pri mary system pressure 

dur i ng the acc i dent has been constructed from three measurement channel s 

depend i ng on the t i me dur i ng the acc i dent . The react i meter recorded the 

pri mary system pressure from a narrow range transm i tter ( RC - 3 B - PT 1 -R ) . Up 

to about 2 m i nutes after the turb i ne tri p ,  the react i meter data were used . 

At th i s  t i me ,  the pressure fel l bel ow the range for th i s  i n strument . 

Transm i tter RC -3A- PT3 be i ng recorded on the ut i l i ty pri nter { - 1 5 to + 1 5  

m i nute s )  and o n  a str i p  chart was then used for the pri mary pres sure . 

Duri ng th i s  peri od of t i me ,  the system pressure rose h i g h  enough several 

t i mes so that the narrow range i nstrument cou l d  be used . Compos i te data may 

conta i n both qual i f i ed and trend data depend i ng on the source for any 

spec i fi c  t i me per i od .  



Computed parameters are the resul t of post acc i dent man i pul at i on of a 

measurement or set of measurements .  Computed parameters are based on 

computati onal model s for wh i c:h the output i s  cl early rel ated to the data . 

The best estimate steam gener-ator l evel s , for exampl e ,  are computed 

parameters based on the l evel measurements .  The start -up , operat i ng and 

ful l range l evel measurements were put on a common bas i s  us i ng a 

computati onal model . The resul ts from the computat i onal model prov i de a 

better l evel est i mate than do the val ues from any one measurement . Computed 

parameters may be categori zed as e i ther qual i fi ed or trend depend i ng on the 

qual i ty of the data and the computat i onal model . 

Est i mates are based on cal cul at ions  that rely  on assumpt i ons about the 

pl ant operat i on and behav i or ;  they may requi re cons i derabl e man i pul at i on of 

data or use of pl ant model i n� techni ques . 



6 . 0  SUMMARY 

The I n i t i al and Boundary Cond i t i ons data base has been devel oped by the 

EG&G TMI - 2  Acc i dent Eval uat i ons Bl'anch usi ng i nformat i on from many sources . 

Those that have ( at the t ime of thi s  report ) recei ved report status are 

i ncl uded i n  the references to th i s  document . 

The data base product may be acqui red by any agency connected wi th 

TMI - 2  research programs sponsored by DOE . Correct i ons to the data base or 

comments on i ts content or operati on are wel comed . Pl ease contact the EG&G 

TMI - 2  Acc i dent Eval uat i ons  Programs manager at the address g i ven i n  Sect i on 

2 .  
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TABLE A- 1 

THI - 2  PLANT CONDITIONS : I N ITIAL 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONDITION VALUE NOTES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AUX FEEDWATER I NJECT ION SG-A ,  AFW-SG-A  O . OOEtOO l bm/s 33 
Uncerta i nty estimates : low : none H i gh : none 

AUX FEEDWATER INJECT ION SG-B ,  AFW-SG - B  O . OOEtOO l bm/s 33 
Uncerta i nty est i mates : low : none H i gh :  none 

CALCULATED PARAMETER PORV FLOW RATE 5 . 70Et00 l bm/s 32 
Uncertai nty est imates : low : 1. 1 4Et00 H i gh : 1. 1 4Et00 

COLD LEG TEMPERATURE 1A ,  RC -5A-TE:Z 5 . 5 1 Et02 F 32  34 
Uncertai nty estimates : Low : 1 . 9 1 Et00 H i gh :  1 . 9 1 Et00 

COLD LEG TEMPERATURE 1B ,  RC - 5B-TE2 5. 57Et02 F 32  34 
Uncertai nty est i mates : Low: 1 .  91 Et00 H i gh :  1. 9 1 Et00 

COLD LEG TEMPERATURE 2A , RC - 1 5A-TE3 5. 26Et02 F 33 35 
Uncerta inty estimates : Low : none H i gh :  none 

COLD LEG TEMPERATURE 2B ,  RC- 1 5B-TE3 5 . 57Et02 F 33 35 
Uncertai nty est i mates : Low : none H igh : none 

HOT LEG TEMPERATURE A- LOOP , TE -HL ··A 6. 06Et02 F 32 50 
Uncertai nty est i mates : Low : 1. 1 4 Et00 H i gh : 1. 1 4 Et00 

HOT LEG TEMPERATURE B- LOOP , TE-HL·· B  6. 06Et02 F 32 50 
Uncertai nty est i mates : Low : 1. 1 4 Et00 H i gh : 1. 1 4 Et00 

HPI/MakeUp Baseds on expected resul ts 1. 20Et01  1 bm/s 
Uncertai nty est i mates : low : none H i gh : none 

LETDOWN FLOW 9.22Et00 l bm/s 4 32 
Uncertai nty esti mates : low : 1 .  84 Et00 H i gh : 1. 84Et00 

MAIN  STEAM TEMPERATURE A ,  SP-4A-TE - P  5. 95Et02 F 32 
Uncerta i nty est i mates : low : 2 . I OEtOO High : 2. 10Et00 

MA IN  STEAM TEMPERATURE 8 ,  SP - 48-TE - P  5. 94 Et02 F 32 
Uncert a i nty est i mates : Low : 2 . I OEtOO High :  2. 10Et00 

PRESSURE - PR I MARY, PRESS. - PR I MARY 2. 2 1 £+03 p s i  a 32 34 38 
Uncerta i nty est i mates : Low : 1 . 09[+0 1 High : 1.09 [+0 1  

PRESSUR I Z ER LEVE L ,  RC- 1 - LTI - L - R  2. 27 E+02 in 32  34 
Uncerta i nty est i mates : Low : 2. 40Et01 H i gh : 2. 40Et0 1 

II 1 



TABLE A- 1 

TMI - 2  PLANT CONDITIONS : I N IT IAL 

CONDITION VALUE NOTES 

PRIMARY COOLANT PUMP OPERATION lA ON 1 4  
Uncertai nty estimates : Low: none High : none 

PRIMARY COOLANT PUMP OPERATION 1 8  ON 1 4  
Uncertai nty est i mates : Low : none High : none 

PRIMARY COOlANT PUMP OPERATION 2J� ON 14  
Uncertai nty est i mates : low : none H igh : none 

PRIMARY COOLANT PUMP OPERAT ION 2EI ON 14  
Uncertai nty est i mates : low : none H igh : none 

RC FlOW RATE lOOP A RC- 14A-FT-CAl.C 6 . 57E+01 MPPH 32 
Uncertai nty esti mates : low : 1 . 4 1 E+OO High : 1 . 4 1 E+00 

RC FlOW RATE lOOP 8 RC- 148- FT-CALC 6 . 79E+0 1 MPPH 32 
Uncertai nty est i mates : Low : 1 . 46E+OO H i gh : 1 . 46E+00 

REACTOR POWER 2 . 70[+03 MW 32 
Uncertai nty est i mates : Low : 3 . 90[+01 H i gh : 3 . 90E+Ol 

I 

STEAM GEN . A FEEDWATER FLOW , SP-8A-FT-R 5 . 74E+OO MPPH 32 34 
Uncerta i nty est i mates : low : 1 . 06E -01  H i gh : 1 . 06E-01  

STEAM GEN . 8 FEEDWATER FLOW , SP-88- FT-R  5 . 69E+OO MPPH 32 34 
Uncertai nty est imates : Low : 1 .  06E -0 1  H i g h :  1 .  OGE - 0 1  

STEAM GEN . FEEDWATER TEMP , SP- SA-TEl/2 - R  4 . 64E+02 F 32 34 
Uncertai nty esti mates : low : 1 .  78Et00 H i gh : 1 . 78E+00 

STEAM GENERATOR A PRESSURE , SP-61,- PT -ABS 1 . 06E+03 p s i  a 32 50 49 
Uncertai nty est i mates : Low : 1 .  62E+O l H i gh : 1 . 62 [+0 1 

STEAM GENERATOR B PRESSURE , SP-6B - PT-ABS 1 . 05Et03 p s i  a 32 50 49 
Uncertai nty est i mates : Low : 1 .  62Et01 H i gh : 1 . 62Et0 1 

TOTAl PRESSURIZER HEATER GROUP POWER 1 . 39Et03 kw 33 
Uncertai nty est i mates : Low : none H i gh : none 

A - 2  



NOTE 
NUMBER 

TABLE A - 1  

TMI - 2  PLANT CONI[) IT  IONS : I N IT IAL NOTES 

TEXT 

4 System l eakage was 6 gpm l i qu i d  equ i val ent pri or to the 
acc i dent ; when the PORV fai l ed open , th i s  l eakage can be 
i gnored . 

14  Onl y  events wh i ch resul ted in  fl u i d  be i ng pumped are 
i ncl uded i n  pump operat i on tabl e .  Operators started pumps 
at other t i mes , but because they were steam fi l l ed ,  they 
devel oped no head , used very l i ttl e current , and were 
qu i ckly turned off .  

3 2  QUAL I F I ED DATA : These data ( a )  have had al l cal i brat i on 
correct i ons appl i ed ;  ( b )  agree wi th i ndependent redundant 
data to w i th i n  spec i fi ed uncertai nty l i mi ts ; ( c )  have been 
ver i f i ed to represent the phys i cal parameter be i ng 
measured ; (d )  have eng i neer i ng un i t  convers i ons appl i ed ;  
and ( e )  have uncertai nt i es establ i shed for the 95% 
confidence l evel . 

33 TREND DATA : These data ( a )  have been veri f i ed to represent 
the rel at i ve changes i n  the phys i cal  phenomenon they 
represent but not the absol ute l evel because of one or more 
of the fol l owi ng :  ( a )  cal i brat i ons  do not adequatel y 
represent the env i rnoment ; (b )  uncertai nty l i m i ts cannot be 
adequatel y quant i fi ed ;  ( c )  there are some anomal i es i n  the 
data ; or (d) env i rnomental effects cannot be adequatel y  
compensated . TREND data are cons i dered to conta i n  some 
u seful i nformat i on .  

34 Measurement recorded on pl ant reacti meter - The TM I - 2  pl ant 
reacti meter conta i ned 24 channel s of  d i g i tal measurement 
i nformati on recorded at one sampl e/three seconds . 

35  Measurement recorded en stri p chart recorder - Data were 
recorded as an anal og s i gnal i n  one of two forms : ( a ) 
cont i nuous trace or ( b )  pen po i nts at spec i f i ed i nterval s .  
D i g i t i zed data from the stri p charts were converted to 
eng i neer i ng un i t s based on recorded measurement ranges . 
T i me base for stri p chart measurements were checked aga i n st 
known d i g i tal events a.nd adj usted as neces sary to preserve 
t i me redundancy . 

A - 3  



NOTE 
NUMBER 

TABLE A- 1 

TMI - 2 PLANT CONUITIONS : INITIAL NOTES 

TEXT 

38 PRESSURE- PRIMARY i s  a compos i te of measurements ( a )  
RC- 3B - PT1 - f( ( react i meter) - 10 - 2 . 1 5 ,  1 74 . 35 - 203 . 6 ,  
225 . 35 - 233 . 3 ,  336 - 463 . 55 ,  870 . 85 - 932 . 75 ,  934 . 75 -
950 . 2  m i n ;  ( b )  RC-3A -PT3 - P  ( ut i : i ty pri nter) 2 . 4  - 5 . 65 ,  
570 . 3  - 869 . 6 ,  933 . 55 ,  950 . 75 - 1 000 m i n ;  ( c )  RC -4A-TE 1 - R  
( react imeter sat press )  6 . 0 - 100 mi n . ; and ( d )  RC - 3A- PT3 -S  
( stri p chart ) 1 00 . 6  - 1 72 . 5 ,  207 - 223 . 5 , 240 - 326 . 6 ,  464 
- 568 m i n .  

49 Qual i fi cat i on Statement for SP-6A- PT-ABS , SP-68 -PT -ABS -
These funct i ons  compos i ted from secondary pressures 
SP-6A - �T 1 -R ,  SP-68-PTl - R ,  reactor bu i l d i ng pressure 
BS- PR-4388-S  and atmospheri c  pressure ( 14 . 7  ps i a  assumed ) . 
T i mes between the secondary gage pressures ( react i meter) 
and the R . B .  pressure ( stri p chart ) were normal i zed at H2 
burn t i me ( 589 . 9  mi n ) ; an art i fi c i al sp i ke rema i ns . 
El sewhere , t im ing of smal l pressure changes (<5  ps i a )  may 
be affected by l arge str i p chart uncerta i nty ( 1 . 2  mi n . ) .  

50 Data i n  th i s  t ime ser ies funct i on has been compos i ted from 
mul t i pl e  TMI - 2  measurements after D IRC rev i ew to prov i de a 
best representat i on .  



TABLE  A -2  

TMI - 2  PlANT CONDITIONS : 1 00 M IN  

CONDIT ION 

A lOOP WATER lEVEl FROM BOTTOM OF FUEl 
Uncertai nty estimates : low : 

AUX FEEDWATER INJECTION SG-A,  AFW-SG-A 
Uncertai nty est i mates : low : 

AUX FEEDWATER INJECT ION SG- B ,  AFW-SG-B 
Uncerta i nty est i mates : low : 

B lOOP WATER LEVEL FROM BOTTOM OF FUEL 
Uncertai nty esti mates : Low : 

CALCULATED PARAMETER PORV FlOW RATE 
Uncertai nty est imates : Low : 

COLD lEG TEMPERATURE IA ,  RC -5A-TE2 
Uncerta i nty est imates : low : 

COLD lEG TEMPERATURE 1 B ,  RC - 5B- TE2 
Uncerta i nty est imates : Low : 

COLD LEG TEMPERATURE 2A , RC - 1 5A-TE3 
Uncertai nty est imates : Low : 

COLD LEG TEMPERATURE 2 8 ,  RC - 1 58 - TE3 
Uncerta i nty est imates : Low : 

HOT LEG  TEMPERATURE A - LOOP , TE -HL -A  
Uncertai nty est imates : Low :  

HOT L EG T EMPERATURE B- LOOP , T E - H L -A 
Uncerta i nty est i mates : Low : 

HP J/MakeUp Based on expected resu l t s 
Uncerta i nty est imates : Low : 

LETDOWN FLOW 
Uncerta i nty est imates : Low : 

VALUE 

1 . 8 1 E+O l ft 33 

NOTES 

none H i gh : none 

4 . 37E+O l l bm/s 33 
none H i gh : none 

O . OOE+OO l bn/s 33 
none H i gh : none 

1 . 90E+O l ft 33 
none H i gh :  none 

1 . 95E+0 1 l bm/s 32  
3 . 88E+00 H i gh : 3 . 88E+00 

5 . 35E+02 F 32 34 
1 . 9 1 E+00 H i gh : 1 . 9 1 E+00 

5 . 36E+02 F 32 34 
1 .  9 1  E+OO H i gh : 1 .  9 1 E+00 

5 . 40E+02 F 33 3 5  
none H i gh : none 

5 . 43E+02 F 33 3 5  
none H i g h : none 

5 . 3 5E+02 F 32 50 
1 . 1 0E+00 H i gh : l . l OE+OO 

5 . 37 E+02 F 32  50 
1 . 1 4E+00 H i gh : 1 . 1 4E+00 

8 . 79E+00 l bm/s 33  
none H i gh : none 

1 . 94E+Ol  l bm/s 32 
3 . 88E+00 H i gh : 3 . 88E+00 

NSAC MAAP V2 . 0  CALCULAT I ON OF HP I/MAKEUP 1 . 76E+O l l bm/s 
Uncerta i nty est imates : Low :  none H i gh : none 

PRESSURE - PR I MARY , PRESS. - PR IM1t\RY 
Uncert a i nty e s t i mate s : Low : 

9 . 25 E+02 ps i a  32  34  38 
1 . 60£+0 1 H i g h :  1 . 60£+01 



TABLE A-2 

TMI - 2  PLANT (:ONDITIONS : 1 00 MIN  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONDITION VALUE NOTES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PRESSURIZER BLOCK VALVE POS ITION OPEN 1 2 29 
Uncertai nty estimates : low : 3 1  3none H i g h :  none  

PRESSURIZER COOLANT MASS @100 MIN . 6 . 02E+04 l bm 33 
Uncertai nty esti mates : low: none H i gh :  none 

PRESSURI ZER HEATER RESPONSE ON 
Uncertai nty est i mates : low : none H igh : none 

PRESSURIZER LEVEL ,  RC- 1 - LT 1 - L -R  3 . 64E+02 i n  3 2  34 
Uncertai nty estimates : Low : 2 . 40E+01 H i gh :  2 . 40E+01 

PRIMARY COOLANT PUMP OPERAT ION lA ON 
Uncertai nty est i mates : Low : none H i gh :  none 

PRIMARY COOLANT PUMP OPERATION 1 B  OFF 40 
Uncerta i nty est i mates : Low : none H i gh : none 

PRIMARY COOLANT PUMP OPERATION 2A ON 40 
Uncerta i nty est i mates : Low : none H igh : none  

PR IMARY COOLANT PUMP OPERAT ION 2B  OFF 40 
Uncertai nty est i mates : Low : none H i gh : none 

RC FLOW RATE LOOP A RC - 14A- FT-CALC 1 .  SOE+Ol MPPH 32  
Uncerta i nty est i mates : Low : 4 . 60E+00 H i gh : 3 . 00E+00 

REACTOR COOLANT FLOW RATE 2 . 70[+01 MPPH 33 
Uncerta i nty esti mates : Low : none H i gh : none 

REACTOR VESSEL COOLANT MASS @100 MIN . 9 . 1 5E+04 l bm 33 
Uncertai nty est i mates : Low :  none H i gh : none 

RV A LOOP COOLANT MASS @ 1 00 M I N .  5 . 86E+04 l bm 33 
Uncerta i nty e s t i mates : low : none H i gh : none 

SPRAY VALVE POS IT ION CLOSED 29 
Uncerta i nty est i mates : Low : . none H i g h : none 

STEAM GENERATOR A PRESSURE , SP - 6iA - PT -ABS 8 . 62 E+02 ps i a 32 50 49 
Uncert a i nty est i mates : low : 1 . 62 E+O l H i gh :  1 . 62E+O l 

STEAM GENERATOR B PRESSURE , SP-6iB - PT -ABS 1 .  90E+02 ps i a 32 50 49 
Uncerta i nty est i mates : Low : 1 . 62 E+O l H i g h : 1 .  62 E+O l 



NOTE 
NUMBER 

I AHLt A-Z 

TMI - 2  PLANT CONDITIONS : 1 00 MIN  NOTES 

TEXT 

1 At the t i me of the turbi ne tri p ,  the pressuri zer was be i ng 
operated i n  manual mode ; al l other major systems were i n  
automat i c  mode . 

2 I t  shoul d be assumed that the PORV fa i l ed open on i ts fi rst 
chal l enge when the pres sure exceeded 2270 ps i a  ( 1 6 . 65 MPa ) 
and rema i ned open throughout the acc i dent . 

29 Operat i on t i me uncertai nty i s  pl us  or mi nus 0 . 05 mi n .  ( 3  
sec . ) .  

3 1  Reference : Anderson , J .  l . ,  Informal Report EGG -TM I - 7 1 00 ,  
"Analys i s  of TMI - 2 Pressuri zer level I nd i cat i ons " ,  EG&G 
Idaho , I nc . , Jan 1986 . 

32 QUAL I F I ED DATA : These data ( a )  have had al l cal i brat i on 
correct i ons  appl i ed ;  (b )  agree wi th i ndependent redundant 
data to w i t h i n  spec i f ied uncerta i nty l i mi ts ; ( c )  have been 
veri fi ed to represent the phys i ca l  parameter be i ng 
measured ; ( d )  have eng i neeri ng un i t  convers i ons  appl i ed ;  
and ( e )  have uncerta i nt i es establ i shed for the 95% 
confi dence l evel . 

33 TRE�D DATA : These data ( a )  have been ver i f ied to represent 
the rel at i ve changes in the phys i cal  phenomenon they 
represent but not the absol ute l evel because of one or more 
of the fol l owi ng : ( a )  cal i brat i ons  do not adequate ly  
represent the  env i rnoment ;  ( b )  �ncerta i nty l i mi t s  cannot be 
adequate ly  quant i fi ed ;  ( c )  there are some anomal i e s i n  the 
data ; or (d )  env i rnomental effects cannot be adequate ly  
compensated . TREND data are con s i dered to contai n some 
u seful i nformat i on .  

34 Measurement recorded on pl ant react i meter - The TM I - 2 p l ant 
react i meter conta i ned 24 channel s of d i g i tal  measurement 
i nformat i on recorded at one sampl e/three seconds .  

3 5  Measurement recorded on  str i p  chart recorder - Data were 
recorded as an anal og s i gnal i n  one of two forms : ( a ) 



NOTE 
NUMBER 

TABLE A-2 

TMI - 2 PLANT CONDITI ONS : 1 00 MIN  NOTES 

TEXT 

conti nuous trace or ( b) pen poi nts at speci fi ed i nterval s .  
D ig i t i zed data from the str i p  charts were converted to 
eng i neeri ng un i ts based on recorded measurement ranges . 
T ime base for str i p  chart measurements were checked agai nst 
known d i g i ta l  events and adjusted as  necessary to preserve 
t i me redundancy . 

38 PRESSURE - PRIMARY i s  a compos i te of measurements ( a )  
RC-3B-PT 1 - R  ( react imeter) - 10 - 2 . 1 5 ,  1 74 . 35 - 203 . 6 ,  
2 25 . 35 - 233 . 3 ,  336 - 463 . 55 ,  870 . 85 - 932 . 75 ,  934 . 75 -
950 . 2  mi n ;  ( b) RC -3A-PT3-P  ( ut i l i ty pri nter) 2 . 4  - 5 . 65 ,  
570 . 3  - 869 . 6 ,  933 . 55 ,  950 . 75 - 1000 mi n ;  ( c )  RC -4A-TE 1 - R 
( reacti meter sat press)  6 . 0 - 100 mi n . ; and (d )  RC -3A-PT3 -S 
( stri p chart) 1 00 . 6  - 1 72 . 5 , 207 - 223 . 5 , 240 - 326 . 6 ,  464 
- 568 mi n .  

40 Surmi sed from hot l eg mass fl ow . 

49 Qual i fi cati on Statement for SP-6A-PT-A8S , SP-68-PT-A8S -
These functi ons compos i ted from secondary pressures 
SP-6A-PT 1 -R ,  SP-68-PTI -R ,  reactor bu i l d i ng pressure 
BS- PR-4388-S and atmospheri c pressure ( 14 . 7  ps i a  assumed) . 
Times between the secondary gage pressures ( react imeter) 
and the R . 8 .  pressure ( stri p chart ) were normal i zed at H2 
burn t ime ( 589 . 9  mi n ) ; an art i fi c i al sp i ke rema i ns . 
El sewhere , t imi ng of smal l pressure changes (<5  ps i a ) may 
be affected by l arge stri p chart uncertai nty . ( 1 . 2 mi n . ) .  

50 Data i n  th i s  t ime seri es funct i on has been compos i ted from 
mul t i pl e  TMI - 2 measurements after D I RC rev i ew to prov i de a 
best representat i on .  

A-8 



TABLE A-3 

TMI - 2 PLANT CONDIT IONS : 1 74 MIN 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONDIT ION VALUE NOTES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AUX FEEDWATER INJECTION SG-A ,  AFW-SG-A 1 . 45E+0 1 l bm/s 33 
Uncertai nty est i mates : low : none H i gh :  none 

AUX FEEDWATER INJECTION SG- B ,  AFW-SG -B  O . OOE+OO l bm/s 33 
Uncertai nty estimates : Low : none H i gh : none 

CALCULATED PARAMETER PORV FLOW RATE O . OOE+OO l bm/s 32 
Uncertai nty est i mates : Low : none H i gh : none 

COLD LEG TEMPERATURE 1A ,  RC -5A-TE2 4 . 06E+02 F 32 34 
Uncertai nty estimates : Low : 1 .  9 1 E+00 H i gh :  1 . 9 1 E+00 

COLD LEG TEMPERATURE 1 B ,  RC -5B-TE2 4 . 47E+02 F 32 34 
Uncertai nty est imates : low : 1 .  9 1 E+00 H i gh :  1 .  9 1  E+OO 

COLD LEG TEMPERATURE 2A , RC- 1 5A-TE3 4 . 53E+02 F 33 35 
Uncertai nty est imates : Low : none H i gh :  none 

COLD LEG TEMPERATURE 2B, RC - 1 5B-TE3 4 . 45E+02 F 33 35 
Uncerta i nty estimates : Low : none H i gh :  none 

HOT LEG TEMPERATURE A- LOOP , TE-HL-A 7 . 88E+02 F 33 50 
Uncertai nty estimates : Low : none H i gh : none 

HOT LEG TEMPERATURE B -LOOP , TE -HL - 8  7 . 66E+02 F 33 50 
Uncerta i nty est imates : Low : none H i gh :  none 

HP J/MakeUp Based on expected resul ts 8 . 79E+00 1 bm/s 33 
Uncertai nty est i mates : Low :  none H i gh : none 

LETDOWN FLOW 2 . 30£+0 1 1 bm/s 32  
Uncertai nty est i mates : Low : 4 . 60E+00 H i gh :  4 . 60£+00 

PRESSURE - PR IMARY , PRESS . - PR I MARY 1 . 98£+03 p s i  a 32  34 38 
Uncertai nty est i mates : Low : 3 . 97E+01 H i gh : 3 . 97E+01 

PRESSUR IZER BLOCK VALVE POS I T ION C LOSED 30 
Uncertai nty est i mates : Low : none H i gh : none 

PRESSURIZER  LEVE L ,  RC - 1 - LT 1 - L - R  3 . 57 £+02 i n  32 34 
Uncerta i nty est i mates : Low : 2 . 40£+0 1 H i gh : 2 . 40E+0 1 

S PRAY VALV E  POS I T ION C LOSED 29 
Uncertai nty est i mates : Low : none H i gh : none 



TABLE A-3 

TMI -2  PLANT CONDITION� : 1 74 MIN 

CONDITION VALUE NOTES 

STEAM GENERATOR A PRESSURE , SP-6A- PT 1 - R  3 . 70E+02 ps i a  32 50 49 
Uncertainty est imates : low : 1 . 62E+01 H i gh : 1 . 62E+01 

STEAM GENERATOR 8 PRESSURE , SP-68-PT-ABS 6 . 23E+02 ps i a  32 50 49 
Uncertai nty estimates : low : 1 . 62E+01 H i gh : 1 . 62E+01 



NOTE 
NUMBER 

H�BLE A-3  

TMI - 2  PLANT CON£1 ITIONS : 1 74 MIN  NOTES 

TEXT 

29 Operati on t ime uncertai nty i s  pl us or mi nus 0 . 05 mi n .  (3 
sec . ) .  

30  Operat i on t ime uncertai nty i s  pl us  or  mi nus 0 . 5  mi n ( 30 
sec ) . 

32 QUAL I F I ED DATA : ThesE! data (a)  have had al l cal i brat i on 
correct i ons appl i ed ;  (b )  agree w i th i ndependent redundant 
data to w ith i n  spec i fi ed uncertai nty l im its ; ( c )  have been 
veri fi ed to represent the phys i cal parameter be i ng 
measured ; ( d )  have eng i neeri ng un i t  convers i ons  appl i ed ;  
and ( e )  have uncertai nt i es establ i shed for the 95% 
confidence l evel . 

33 TREND DATA : These data ( a )  have been ver i fi ed to represent 
the rel at i ve changes i n  the phys i cal phenomenon they 
represent but not the absol ute l evel bec au se of  one ur more 
of the fol l owi ng : (a )  cal i brat i ons  do not adequatel y 
represent the env i rnoment ; ( b) uncertai nty l i m i ts  cannot be 
adequately quant i fi ed ;  ( c )  there are some anomal i es i n  the 
data ; or (d ) envi rnomental effects cannot be adequatel y 
compensated . TREND data are con s idered to conta i n  some 
useful  i nformat i on .  

34 Measurement recorded on p l ant react i meter - The TM I - 2 p l ant 
react i meter conta i ned 24 channel s of d i g i ta l  measurement 
i nformat i on recorded at one sampl e/three second s . 

35 Measurement recorded on stri p chart recorder - Data  were 
recorded as  an anal og s i gnal i n  one of two forms : ( a )  
cont i nuous trace o r  ( b )  pen poi nts  a t  sp�c i fi ed i nterval s .  
D i g i t i zed data from the stri p charts were converted to 
eng i neer i ng un i ts based on recorded measurement ranges . 
T i me base for str i p  chart measurements were checked aga i nst  
known d i g i tal  events amd adj u sted as  neces sary to preserve 
t i me redundancy . 

38 PRESSURE - PR I MARY i s  a compos i te of measurements ( a )  
RC -3B- PT 1 - R  ( react i meter) - 1 0 - 2 . 1 5 ,  1 74 . 35 - 203 . 6 ,  



NOTE 
NUMBER 

TAEILE A-3 

TMI - 2  PLANT CONDlTIONS :  1 74 MIN NOTES 

TEXT 

225 . 35 - 233 . 3 ,  336 - 463 . 55 ,  870 . 85 - 932 . 75 ,  934 . 75 -
950 . 2  min ;  {b)  RC -3A-PT3-P  {ut i l i ty pri nter) 2 . 4  - 5 . 65 ,  
570 . 3  - 869 . 6 , 933 . 55 ,  950 . 75 - 1000 mi n ;  ( c )  RC -4A-TE 1 - R 
{reacti meter sat press )' 6 . 0  - 100 mi n . ; and (d )  RC-3A-PT3-S  
( stri p chart) 100.6 - 1 72.5 ,  207 - 223.5 ,  240 - 326 . 6 ,  464 
- 568 mi n .  

49 Qual i fi cat i on Statement for SP-6A-PT-ABS , SP-68-PT-ABS -
These funct ions compos i ted from secondary pressures 
SP-6A-PT1 -R ,  SP-6B-PT1 -R ,  reactor bui l d i ng pressure 
BS-PR-4388-S and atmospheri c pressure { 14 . 7  ps i a  assumed) . 
T imes between the secondary gage pressures (react imeter) 
and the R . B . pressure ( stri p chart ) were normal i zed at H2 
burn t ime ( 589 . 9 mi n ) ; an art i fi c i al sp i ke rema i ns .  
El sewhere , t iming of smal l pressure changes (<5 ps i a ) may 
be affected by l arge stri p chart uncertai nty { 1 . 2 mi n . ) .  

50 Data i n  th i s  t ime series funct i on has been compos i ted from 
mul ti pl e  TMI - 2 measurements after D IRC rev i ew to prov i de a 
best representati on .  



TAEILE A-4  

PRESSURI ZER BLOCK VALVE OPERATION 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TIME ( rel . to turM ne tri p )  VAlVE 
HH : MH : SS MINUTES OPERATION NOTES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

04 : 00 : 40 0 . 0  OPEN 1 2 29 3 1  

06 : 19 : 37 1 39 . 0  CLOSED 30 

07 : 12 : 13 1 9 1 . 6  OPEN 29 

07 : 1 5 : 25 194 . 8  CLOSED 29 

07 : 18 : 3 1 1 97 . 9  OPEN 29 

07 : 19 : 01 1 98 . 4  CLOSED 29 

07 : 40 : 37 220 . 0  OPEN 30 

08 : 20 : 37 260 . 0  CLOSED 30 

08 : 36 : 37 276 . 0  OPEN 30 

09 : 18 : 37 3 18 . 0 CLOSED 30 

09 : 43 : 37 343 . 0  OPEN 18  30 

1 1 : 38 : 37 458 . 0  OPEN 30 

1 3 : 1 4 : 37 554 . 0  CLOSED 30 

1 3 : 20 : 37 560 . 0  OPEN 30 

1 3 : 30 : 37 570 . 0  CLOSED 30 

1 4 : 0 1 : 37 60 1 . 0  OPEN 30 

1 5 : 1 2 : 37 672 . 0  CLOSED 30 

1 6 : 34 : 37 754 . 0  OPEN 30 

1 6 : 43 : 37  763 . 0  CLOSED 30 

1 6 : 52 : 37  7 72 . 0  OPEN 30 

1.7 : 1 5 : 37 795 . 0  CLOSED 30 
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NOTE 
NUMBER 

TAEilE A-4 

PRESSURIZER BlOCK VAlVE OPERATION NOTES 

TEXT 

I At the t i me of the turbi ne tri p ,  the pressuri zer was be i ng 
operated i n  manual mode ; al l other major systems were i n  
automati c  mode . 

2 I t  shoul d be assumed that the PORV fai l ed open on i ts f i rst 
chal l enge when the pressure exceeded 2270 ps i a  ( 16 . 65 MPa } 
and remai ned open throughout the acc i dent . 

1 8  Cycl ed open and cl osed t o  mai nta i n  pressure between 19 1 5 
and 2 165 ps i a  ( 1 3 . 2  and 14 . 9  MPa ) from 05 : 40 and 07 : 38 .  

29 Operat i on t i me uncertai nty i s  pl us or mi nus 0 . 05 mi n .  (3 
sec . ) .  

30 Operati on t ime uncertai nty i s  pl us  or mi nus 0 . 5  mi n (30 
sec ) . 

3 1  Reference : Anderson , J .  L . , Informal Report EGG -TM I - 7 100 ,  
"Analys i s  of TM I - 2 Pressuri zer Level I nd i cat i ons " , EG&G 
Idaho , I nc . , Jan 1 986 . 



TABLE A-5 

SPRAY VALVE POSITION 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T IME ( rel . t o  turbi ne tri p) VALVE 
HH : MM : SS MINUTES OPERATION NOTES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

04 : 00 : 38 0 . 0  OPEN 1 1 2  1 3  28 

04 : 00 : 49 0 . 2  CLOSED 29 

06 : 55 : 37 1 75 . 0  OPEN 39 43 

07 : 14 : 01 193 . 4  CLOSED 39 43 

07 : 45 : 49 225 . 2  OPEN 39 43 

08 : 22 : 01 261 . 4  CLOSED 39 43 

1 1 : 58 : 49 478 . 2  OPEN 39 43 

1 3 : 07 : 37 547 . 0  CLOSED 39 43 

1 4 : 05 : 1 3  604 . 6  OPEN 39 43 

16 : 06 : 01 725 . 4  CLOSED 39 43 

22 : 30 : 49 1 1 10 . 2  OPEN 39 43 

22 : 3 1 : 37 1 1 1 1 . 0  CLOSED 39 43 

22 : 5 1 : 37 1 13 1 . 0  OPEN 39 43 

22 : 53 : 13 1 132 . 6  CLOSED 39 43 

23 : 1 3 : 1 3 1 1 52 . 6  OPEN 39 43 

23 : 1 4 : 01 1 1 53 . 4  CLOSED 39 43 

23 : 56 : 25 1 195 . 8  OPEN 39 43 

23 : 57 : 1 3  1 1 96 . 6  CLOSED 39 43 
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TABLE A -5  

SPRAY VALVE POSI TION NOTES 

NOTE 
NUMBER TEXT 

1 At the t i me of the turb i ne tri p ,  the pressuri zer was be i ng 
operated i n  manual mode ; al l other major systems were i n  
automati c  mode . 

1 2  Pressurizer spray i s  effecti ve onl y  when the 2A pump i s  
runni ng .  

13  Pressuri zer spray val ve setpoi nts - Opens when hot  l eg 
pressure greater than 2205 ps i g  (2220 ps i a  or 1 5 . 3 1  MPa ) ; 
cl oses whenever pressure decreases bel ow 2 1 55 ps i g  ( 2 1 70 
ps i a or 14 . 96 MPa ) . 

28 From 8 s to 1 1  mi n ,  react imeter data i nd i cates that the 
spray val ve i s  open i ng and cl os i ng .  These i nd i cat i ons are 
fel t to be fal se and are attri buted to spuri ous noi se 
somewhere i n  the measurement systems . 

29 Operat i on t i me uncertai nty i s  pl us or mi nus 0 . 05 mi n .  ( 3  
sec . ) .  

39 Operat i on t ime uncertai nty i s  pl us or mi nus 0 . 4  mi n .  ( 24  
seconds ) .  

43 Manual mode . 



TABLE A-6 

PRIMARY COOI.ANT PUMP OPERATION 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T IME PUMP DES IGNAT ION 
HH :MM : SS MIN  PCP1A  PCP1 B  PCP2A PCP2B NOTES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

04 : 00 : 37 0 . 0  ON ON ON ON 14  

05 : 14 : 07 73 . 5  ON ON ON OFF 40 1 4  

05 : 14 : 1 9 73 . 7  ON OH ON OFF 40 

05 : 41 : 13 1 00 . 6  ON OFF OFF OFF 

05 : 4 1 : 25 1 00 . 8  OFF OFF OFF OFF 

06 : 54 : 43 1 74 . 1  OFF OFF OFF ON 

07 : 13 : 3 1  1 92 . 9  OFF OFF OFF OFF 14  

08 : 09 : 1 4 248 . 6  ON OFF OFF OFF 4 1  

08 : 09 : 49 249 . 2  OFF OFF OFF OFF 4 1  

1 9 : 33 : 13 932 . 6  ON OH OFF OFF 

1 9 : 33 : 23 932 . 7  OFF OFF OFF OFF 

20 : 00 : 37 960 . 0  ON OFF OFF OFF 

20 : 40 : 37 1 000 . 0  ON OFF OFF OFF 
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NOTE 
NUMBER 

TABLE A-6 

PRIMARY COOLANT PUMP OPERAT ION NOTES 

TEXT 

14 Only events wh i ch resul ted i n  fl u i d  bei ng pumped are 
i ncl uded i n  pump operat i on tabl e .  Operators started pumps 
at other t i mes , but because they were steam fi l l ed ,  they 
devel oped no head , used very l i ttl e current , and were 
qui ckly  turned off. 

40 Surmi sed from hot l eg mass fl ow .  

41 The only  s i gn i fi cant resul t of th i s pump restart was an 
approxi mate 25  deg F i ncrease in the lA col d  l eg pump 
suct i on temperature . From al arm pri nter . 



T IME 
HH : MM : SS MIN 1 

04 : 00 : 38 0 . 0  ON 

Notes : 21 42 

04 : 00 : 45 0 . 1  OFF 

Notes : 

04 : 00 : 51 0 . 2  ON 

Notes : 

06 : 54 : 56 1 74 . 3  OFF 

Notes : 23 

08 : 24 : 3 1 263 . 9  ON 

Note s : 26 27  

08 : 3 1 : 07 270 . 5  ON 

Note s : 24 

08 : 46 : 55 286 . 3  ON 

Notes : 2 5  

09 : 3 1 : 13 330 . 6  ON 

Note s : 26 

1 0 : 1 4 : 1 9  373 . 7  OFF 

Notes : 

1 0 : 1 4 : 43 374 . 1  ON 

Notes : 

8 

ON 

OFF 

ON 

OFF 

ON 

ON 

ON 

ON 

ON 

ON 

I 

TABLE A-7  

HEATER OPERATION 

2 

ON 

OFF 

ON 

OFF 

ON 

ON 

ON 

ON 

OFF 

ON 

OPERATION OF HEATER GROUP 

9 

ON 

OFF 

ON 

OFF 

ON 

ON 

ON 

ON 

ON 

ON 

3 4 5 6 
10 1 1  1 2  

ON ON ON O F F  
ON ON ON 

OFF OFF OFF OFF 
OFF OFF OFF 

ON ON ON OFF 
ON ON ON 

OFF OFF OFF OFF 
OFF OFF OFF 

ON ON ON OFF 
ON ON ON 

ON ON ON OFF 
OFF ON ON 

ON OFF OFF OFF 
OFF ON ON 

OFF OFF OFF OFF 
OFF ON ON 

OFF OFF OFF OFF 
OFF ON ON 

OFF OFF OFF OFF 
OFF ON ON 

7 
1 3  

OFF 
ON 

OFF 
OFF 

OFF 
ON 

OFF 
OFF 

OFF 
ON 

OFF 
ON 

OFF 
ON 

OFF 
ON 

OFF 
ON 

OFF 
ON 



TI,BLE A-7 

HEATEI� OPERATION 

- - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TIME OPERATION OF HEATER GROUP 
HH:flt:SS MIN 1 2 3 4 5 6 7 

8 9 1 0  1 1  1 2  1 3  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 1 : 44 : 2 1  463 . 7  OFF OFF OFF OFF OFF OFF OFF 
ON ON OFF ON ON ON 

Notes : 

1 1 : 44 : 25 463 . 8  ON ON OFF OFF OFF OFF OFF 
ON ON OFF ON ON ON 

Notes : 

1 1 : 50 : 55 470 . 3  OFF OFF OFF OFF OFF OFF OFF 
ON ON OFF ON ON ON 

Notes : 

13 : 55 : 49 595 . 2  OFF OFF OFF OFF OFF OFF OFF 
OFF ON OFF ON ON ON 

Notes : 27 

14 : 06 : 02 605 . 4  ON ON OFF OFF OFF OFF OFF  
OFF ON OFF ON ON ON 

Notes : 

14 : 07 : 56 607 . 3  OFF OFF OFF OFF OFF OFF OFF 
OFF ON OFF ON ON ON 

Notes : 

14 : 33 : 13 632 . 6  ON ON OFF OFF OFF OFF  OFF  
OFF ON OFF  ON ON ON 

Notes : 

14 : 39 : 37 639 . 0  OFF OFF OFF OFF OFF OFF OFF 
OFF 01� OFF ON ON ON 

Notes : 

1 4 : 40 : 3 1 639 . 9  ON ON OFF OFF  OFF  OFF OFF 
OFF 01� OFF ON ON ON 

Notes : 

1 5 : 29 : 19  688 . 7  OFF OFF OFF OFF OFF OFF OFF 
OFF 01� OFF ON ON ON 

Notes : 

1 5 : 45 : 54 705 . 2  \}� ON OFF OFF OFF OFF OFF 
OFF OIN OFF ON ON ON 

Nnt � � · 



TIME 
HH : MM : SS M I N  1 

8 

TABLE A-7 

HEAT'ER OPERATION 

OPERATION OF HEATER GROUP 
2 3 4 5 6 

9 10  1 1  1 2  
7 

1 3  

1 7 : 26 : 49 806 . 2  OFF OFF OFF OFF OFF OFF OFF 
OFF ON OFF ON ON ON 

Notes : 

18 : 26 : 05 865 . 4  ON ON OFF OFF OFF OFF OFF 
OFF OFF OFF OFF OFF OFF 

Notes : 

A-27  



NOTE 
NUMBER 

TABLE A-7 

HEATE�t OPERATION NOTES 

TEXT 

21 Al l heaters (groups 1 - 13)  operated in automati c ;  groups 6 
and 7 were i noperat i onal throughout the acc i dent . 

23 Groups 1 - 7 ( heater banks 4 and 5) are i n  the upper 
e levati on heater bundles . 

24 Group 10 off ; rema ins  off hereafter, assumed to be fai l ed . 

25 Groups 4 and 5 off ; remai n  off hereafter , assumed to be 
fai l ed .  

26 Group 3 off ; remai 1ns off hereafter , assumed to be fa i l ed .  

27 Group 8 off; remai ns off hereafter, assuMed to be fa i l ed .  

42 Timi ng uncertai nty i s  - 1 . second to +0 . seconds . 



TABLE A-8 

TMI -2 FUEL GROUP SUft4ARY 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Number In i t i al In i t i al Average M i n i mum Max imum 
Fuel of Fuel Enri chment Uran i um Burnup Burn up Burn up 
Group Nodes (wt %) ( tonnes ) (MWd/MTU) (MWd/MTU ) (MWd/MTU) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 72 1 . 9 4 . 768 1863 1436 2240 

2 68 1 . 9  4· . 503 2746 2488 3 1 58 

3 1 52 1 . 9 1()1 . 067 3637 3 190 402 1 

4 100 1 . 9 61 . 622 439 1 4087 4905 

5 105 2 . 6  61 . 954 2239 1 647 2741 

6 76 2 . 6 5 . 033 3552 28� J  3890 

7 230 2 . 6  1 5 . 233 43 1 5  3907 4952 

8 16  2 . 6  1 . 057 5465 5227 62 13 

9 136 2 . 9  9 . 007 1 548 910 2020 

10  164 2 . 9  1CI . 861  2644 2 100 3 1 43 

1 1  76  2 . 9  5 . 033 3554 3261 4 192 

1 2  44 2 . 9  2 . 914 4878 4453 5572 



TABLE A-9 

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/�TU) 
El ement Grid 1 2: 3 4 5 6 7 
Number loc . Fuel level level level level level level Level 

. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 A-06 2 . 9%  966 2 186 2632 261 7  2522 2290 1 4 1 6  
9 10 10  10  10  10  9 

2 A-07 2 . 9%  1031 2260 3053 3380 332 1 2970 1 984 
9 l CI 10  1 1  1 1  10  9 

3 A - 08 2 . 9%  1334 3050 3738 3794 37 17  34 1 0  2 134 
9 10  1 1  1 1  1 1  1 1  1 0  

4 A-09 2 . 9% 1032 2260 3054 3381 332 1  297 1 1 984 
9 10  10  1 1  1 1  10  9 

5 A - 10  2 . 9% 967 2 186 2632 2618 2523 2290 1 4 1 6  
9 10  10  10 10  10  9 

6 8-04 2 . 9%  912  1807 2 107 2 101  2020 1845 1 205 
9 9 10  10  9 9 9 

7 8-05 2 . 9% 1456 2975 3401 3347 3295 3075 1 936 
9 10  1 1  1 1  1 1  10  9 

8 8-06 2 . 9% 1 724 3854 4603 4567 4455 4 1 63 2681 
9 1 1  1 2  1 2  12  1 1  1 0  

9 8-07 2 . 6% 1650 3649 4387 4384 4264 3966 2582 
5 6 7 7 7 7 5 

1 0  8 -08 2 . 9% 1832 4507 5551  5572 5500 5 1 63 3263 
9 10  12  12  1 2  1 2  1 1  

1 1  8 -09 2 . 6% 1 650 3649 4387 4385 4264 3966 2582 
5 6 7 7 7 7 5 

12  8- 1 0  2 . 9% 1 724 38.54 4603 4568 4456 4 1 63 2682 
9 1 1  1 2  1 2  1 2  1 1  1 0  

13  8 - 1 1  2 . 9% 1457 29175 3402 3348 3296 3075 1936 
9 1 0  1 1  1 1  1 1  1 0  9 

1 4  8- 1 2  2 . 9% 9 1 2  1SI07 2 1 08 2 102 202 1 1845 1 205 
9 9 1 0  1 0  9 9 9 

Note - 2nd l i ne o f  e l ement Emtry i s  nodal  fuel  group a s s i gnment 



TABLE A-9 

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Grid 1 2 3 4 5 6 7 
Number loc . Fuel level level level Level level level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 5  C - 03 2 . 9%  1003 1973 2220 2 1 70 2 1 3 1  1 996 1279  
9 9 10  10  10  9 9 

16  C - 04 2 . 9% 1416  274 1 3 142 3 1 22 3040 2837 1895 
9 10  10  10  10  10  9 

1 7  C -05 1 .9% 1 589 3219  3630 3478 3361 3 1 94 2 1 25 
1 3 3 3 3 3 1 

18 C - 06 2 . 6% 1848 3928 4342 4016  3906 3856 2591 
5 7 7 7 7 6 5 

1 9  C -07 1 .  9% 1872 3801 4370 4264 4 106 3840 2548 
1 3 4 4 4 3 2 

20 C -08 2 . 6% 1974 4101  4832 4794 481 1 426 1 281 1 
5 7 7 7 7 7 6 

2 1  C -09 1 .  9% 1872 3601 437 1  4264 4 1 06 3840 2548 
1 3 4 4 4 3 2 

22 C - 10  2 . 6% 1 9 1 4  3864 4303 4063 3926 381 1 26 l 2  
5 6 7 7 7 6 5 

23 C - 1 1  1 . 9% 1 590 3220 3630 3479 3362 3 194 2 1 25 
1 3 3 3 3 3 1 

24 C - 1 2  2 . 9%  1 4 1 7  2742 3 1 43 3 1 24 304 1 2838 1895 
9 10 10 10  10  1 0  9 

25  C - 13 2 . 9%  1003 1 973 2220 2 1 7 1  2 1 3 1  1 997 1 2 79 
9 9 10  1 0  1 0  9 9 

26 D-02 2 . 9%  9 1 2  1807 2 108 2 1 02 2020 1845 1 205 
9 9 1 0  1 0  9 9 9 

27 D-03 2 . 9% 1 4 1 7  2741 3 1 42 3 1 23 3040 2837 1895 
9 1 0  1 0  1 0  1 0  1 0  9 

28 0 - 04 I .  9% 1 580 3 1 58 3560 3413  3265 3064 2039 
1 2 3 3 3 2 1 

J.lnt � - ?ntf 1 ;  n o  nf o 1 omo n t  ont II'V ; � n n tf :a  1 fuo 1 n v- n u n  !I C" C" i nnma n f  



TAIBlE A-9 

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data ( MWd/MTU) 
El ement Grid  1 2 3 4 5 6 7 
Number loc . Fuel level level level level level level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

29 D-05 2 . 6% 1804 3806 4 188 3818 3645 36 1 5  25 14  
5 6 7 6 6 5 5 

30 D-06 1 . 9%  1781  3964 3862 2925 2855 34 1 9  2582 
1 3 3 2 2 3 2 

3 1  D -07 2 . 6% 2072 4060 4480 4224 4067 3939 2726 
5 7 7 7 7 7 5 

32  D -08 1 . 9% 1 708 3347 3920 3790 3401 3061 2240 
1 3 3 3 3 2 1 

33 D-09 2 . 6% 2072 4060 4480 4225 4067 3940 2726 
5 7 7 7 7 7 5 

34 D - 10 1 . 9% 1 781 3964 3862 2925 2855 3419  2582 
1 3 3 2 2 3 2 

35  D- 1 1  2 . 6% 1804 3807 4189 381 9  3646 36 1 5  2 5 1 5  
5 6 7 6 6 6 5 

36 D - 12  1 .  9% 1 581 3 1 58 3560 3413 3266 3065 2039 
1 2 3 3 3 2 1 

37 D - 1 3  2 . 9%  1 4 1 7  2742 3 1 43 3 1 24  304 1 2838 1895 
9 10 10  10  1 0  1 0  9 

38 D- 1 4  2 . 9%  912  1807 2 108 2 102 202 1 1845 1 205 
9 9 10  10  9 9 9 

39 E-02 2 . 9% 1457 2975 3402 3347 3295 3075 1 936 
9 10  1 1  1 1  1 1  1 0  9 

40 E -03 1 .  9% 1 597 3251  3604 3401 33 1 0  3 1 92 2 107  
1 3 3 3 3 3 1 

4 1  E - 04 2 . 6% 1 908 3879 4 1 27 3 7 1 2  361 2 3625 2454 
5 6 7 6 6 6 5 

42 E - 05 1 .  9% 1 438 3f'44 4 1 97 3805 3635 3646 2489 
1 3 4 3 3 3 2 

NntA - ?nd l i n� of �l ement entrv i s  nodal fuel arouo a s s i anment 



TABLE A-9 

CORE BURNUP llATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Grid 1 2 3 4 5 6 7 
Number loc . Fuel Level Level Level Level Level Level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43 E -06 2 . 6% 1885 4 1 2 1  4589 4207 4049 401 4  2741  
5 7 7 7 7 7 5 

44 E -07 1 . 9% 2020 3929 442 1  4301 4 1 67 3891 2547 
1 3 4 4 4 3 2 

45  E - 08 2 . 6% 2 1 53 4161  4774 4723 4529 4 1 47 2735 
5 7 7 7 7 7 5 

46 E -09 1 .  9% 193 1  3925 4485 4350 4 186 3909 2569 
1 3 4 4 4 3 2 

47 E - 1 0  2 . 6% 1885 4 1 2 1  4589 4208 4050 40 1 4  2741  
5 7 7 7 7 7 5 

48 E- l l  1 . 9% 1439 3644 4198 3806 3636 3646 2489 
1 3 4 3 3 3 2 

49 E - 1 2  2 . 6% 1909 3880 4 1 28 3713  36 1 2  3625 2454 
5 6 7 6 6 6 5 

50 E - 13  1 .  9% 1 597 3251 3604 3401 33 1 1  3 192 2 1 08 
1 3 3 3 3 3 1 

5 1  E - 1 4  2 . 9%  1 457 4�975 3402 3348 3295 3075 1 936 
9 1 0  1 1  1 1  1 1  1 0  9 

52 F -0 1  2 . 9%  967 4� 186 2632 2618 2523 2290 1 4 1 6  
9 1 0  10  10  1 0  1 0  9 

53 F-02  2 . 9% 1 727 �191 7  4666 4598 4479 4 192 2633 
9 1 1  1 2  1 2  1 2  1 1  1 0  

54 F -03 2 . 6% 1850 �1845 4301 4035 3890 3790 2593 
5 6 7 7 6 6 5 

55 F -04 1 . 9% 1 736 �1902 3794 2867 2829 3416  2569 
1 3 3 2 2 3 2 

56 F -05  2 . 6% 2025 �1036 4470 4 195 4024 392 1 2740 
5 7 7 7 7 7 5 

Not� - 2nd l i n�  of el ement �ntrv i s  nodal fuel a�ouo a s s i anmAn t  



TABLE A-9 

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Grid 1 2 3 4 5 6 7 
Number Loc . Fuel Level Level Level Level Level Level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

57 F -06 1 . 9% 2042 402 1 4559 4435 4263 3950 2586 
1 3 4 4 4 3 2 

58 F -07 2 . 6% 2 14 1  42 1 2  4933 4936 4714  4274 281 9  
5 7 7 7 7 7 6 

59 F -08 1 . 9% 1802 3845 4675 4748 4572 4 148 2689 
1 3 4 4 4 4 2 

60 F -09 2 . 6% 2 1 4 1  4212  4933 4936 47 1 4  4274 281 9  
5 7 7 7 7 7 6 

6 1  F- 10  1 . 9% 2042 402 1 4559 4436 4263 3950 2586 
1 3 4 4 4 3 2 

62 F - 1 1  2 . 6% 2026 4036 4470 4 195 4025 392 1 2740 
5 7 7 7 7 7 5 

63 F - 1 2  1 . 9% 1 737 3902 3794 2867 ?830 34 16  2569 
1 3 3 2 2 3 2 

64 F - 13  2 . 6% 1872 3883 4267 3984 3920 3854 2548 
5 6 7 7 7 6 5 

65 F - 1 4 2 .  9% 1 727 391 7  4667 4598 4479 4 192 2683 
9 1 1  1 2  1 2  1 2  1 1  1 0  

66 F - 1 5  2 . 9%  967 2 186 2633 2618 2523 2290 1 4 1 6  
9 10 10 10  1 0  10  9 

67 G - 0 1  2 . 9% 1 032 2260 3053 3380 332 1 2970 1 984 
9 10  1 0  1 1  1 1  1 0  9 

68 G -02 2 . 6% 1699 3587 4276 4324 4252 3949 2552 
5 6 7 7 7 7 5 

69 G - 03 1 .  9% 1868 3838 4395 4265 4 133 3907 2594 
1 3 4 4 4 3 2 

70 G - 04 2 . 6% 2060 4078 4494 4208 4036 3925 2728 
5 7 7 7 7 7 5 

Note - 2nd l i ne of e l ement entry i s  nodal fuel group a s s i gnment 



TABLE A-9 

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Grid 1 2 3 4 5 6 7 
Number loc . Fuel level level Level level level level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·  - - - - - - - - - - - - - - - -

7 1  G-05 1 . 9% 2076 3915 4393 4294 4147  3878 2606 
1 3 4 4 4 3 2 

72  G-06 2 . 6% 2 184 4237 492 1 4952 4804 4384 2847 
5 7 7 7 7 7 6 

73 G-07 1 .  9% 2053 4089 4836 4904 4739 4270 2735 
1 4 4 4 4 4 2 

74 G-08 2 . 6% 2 105 4284 5236 542 1 5228 4678 3042 
5 7 8 8 8 7 6 

75  G-09 1 . 9% 2053 4089 4836 4904 4739 4270 2734 
1 4 4 4 4 4 2 

76 G - 1 0  2 . 6% 2184 4237 492 1 4952 4805 4385 2847 
5 7 7 7 7 7 6 

77 G - 1 1  1 .  9% 1939 3888 4439 43 14 4 145  3875 2578 
1 3 4 4 4 3 2 

78 G- 1 2  2 . 6% 2060 4077 4494 4208 4036 3925 2728 
5 7 7 7 7 7 5 

79 G- 13  1 .  9% J868 3838 4395 4265 4 1 33 3907 2593 
1 3 4 4 4 3 2 

80 G - 14  2 . 6% 1699 3587 4276 4324 4252 3949 2552 
5 6 7 7 7 7 5 

81  G - 1 5  2 . 9%  1032 2260 3053 3381 332 1 2970 1 984 
9 10  1 0  1 1  1 1  1 0  9 

82 H-01  2 . 9% 1334 3050 3738 3794 3 7 1 7  3409 2 1 34  
9 1 0  1 1  1 1  1 1  1 1  1 0  

83 H - 02 2 . 9% 1832 4507 5550 5572 5500 5 1 63 3 262 
9 1 2  1 2  1 2  1 2  1 2  1 1  

84 H - 03 2 . 6% 1974 4 1010 483 1 4793 46 1 1  4260 281 1  
5 7 7 7 7 7 6 

Note - 2nd l i ne of  e l ement entry i s  nodal  fuel group ass i gnment 

A - � 1\  



TABLE A-9 

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Gri d  1 2 3 4 5 6 7 
Number loc . Fuel level level level level level level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

85 H-04 1 . 9% 1 708 3346 3919 3789 3400 3060 2240 
1 3 3 3 3 2 1 

86 H -05 2 . 6% 2 1 52 4 160 4773 4722 4528 4 146 2735 
5 7 7 7 7 7 5 

87 H-06 1 . 9% 1801 3844 4674 4747 4572 4147  2688 
1 3 4 4 4 4 2 

88 H-07 2 . 6% 2104 42�83 5235 542 1 5228 4678 3042 
5 7 8 8 8 7 6 

89 H-08 2 . 6% 2057 4799 6009 62 13  6 1 1 7  557 1 3464 
5 7 8 8 8 8 6 

90 H-09 2 . 6% 2 1 04 4283 5235 542 1 5228 4678 3042 
5 7 8 8 8 7 6 

91  H - 10  1 .  9% 1801 3844 4674 4747 4572 4147  2688 
1 3 4 4 4 4 2 

92 H - 1 1  2 . 6% 2 1 52 4 160 4773 4722 4528 4 146 2735 
5 7 7 7 7 7 5 

93 H - 1 2  1 . 9% 1 707 3346 3919 3789 3400 3060 2240 
1 3 3 3 3 2 1 

94 H - 1 3  2 . 6% 1973 4 100 483 1 4793 46 1 1  4260 281 1 
5 7 7 7 7 7 6 

95  H - 1 4  2 . 9% 1832 45107 5550 5572 5500 5 1 63 3262 
9 1 2  1 2  1 2  1 2  1 2  1 1  

96 H - 1 5  2 . 9% 1334  30150 3 737  3794 3 7 1 7  3409 2 1 34 
9 1 0  1 1 1 1  1 1  1 1  1 0  

9 7  K -0 1  2 . 9% 1 032  22 60 3053 3380 332 1  2970 1 984 
9 1 0  1 0  1 1  1 1  1 0  9 

98 K - 02 2 . 6% 1699 35·87 4276 4324 4252 3949 2552 
5 6 7 7 7 7 5 

Note - 2nd l i ne  of e l ement e ntry i s  nodal fuel group a s s i g nment 

A-36  



I AISLt A - �  

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Grid 1 2 3 4 5 6 7 
Number loc . Fuel Level Level Level level level level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

99 K-03 1 . 9% 1868 3838 4394 4265 4 132 3907 2593 
1 3 4 4 4 3 2 

100 K-04 2 . 61 2059 4077 4494 4208 4036 3925 2728 
5 7 7 7 7 7 5 

101  K-05 1 . 91 2002 391 1 1  4418 43 1 5  4 185 3904 2553 
1 3 4 4 4 3 2 

102 K-06 2 . 6% 2 183 42�36 4920 495 1 4804 4384 2847 
5 7 7 7 7 7 6 

103 K-07 1 . 91 2053 4088 4835 4904 4738 4270 2734 
1 4 4 4 4 4 2 

104 K-08 2 . 61 2 104 4283 5234 542 1 5227 4677 304 1 
5 7 8 8 8 7 6 

105 K -09 1 . 91 2052 4088 4834 4904 4738 4270 2734 
1 4 4 4 4 4 2 

106 K- 10  2 . 6% 2 183 4236 4920 4951 4804 4384 2846 
5 7 7 7 7 7 6 

107 K- 1 1  1 . 9% 1 977 3952 4487 4320 4 1 2 1  3865 2603 
1 3 4 4 4 3 2 

108 K- 1 2  2 . 6% 2059 4076 4493 4207 4035 3924 2728 
5 7 7 7 7 7 5 

109 K- 13 1 .  9% 1867 3U37 4394 4265 4 132  3907 2593 
1 3 4 4 4 3 2 

1 10 K- 1 4  2 . 6% 1 698 3!i86 4275 4324 4252 3949 2552 
5 6 7 7 7 7 5 

1 1 1  K- 1 5  2 . 9% 103 1  2�!59 3053 3380 332 1 2970 1 984 
9 ll O 1 0  1 1  1 1  1 0  9 

1 1 2 L -0 1  2 . 9% 987 2 Jl86 2632 2618  2523 2290 1 4 1 6  
9 n o  1 0  10  10  10  9 

Note - 2nd 1 i ne o f  e 1 ement fmt ry i s  nod a 1 fuel group a s s i gnment 

A-37 



CORE BURNUP DAlA AT START OF ACC I DENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Grid 1 ·� 4. 3 4 5 6 7 
Number Loc . Fuel Level Le"el Level Level Level Level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - 4 - - - - - - - - - - - - - - - - - - - - - - - - - -

1 1 3  L -02 2 . 91  1 726 3916 4666 4597 4478 4 1 9 1  2683 
9 1 1  1 2  1 2  1 2  1 1  1 0  

1 14 L - 03 2 . 6% 1 789 3792 42 12  3927 3839 3796 2565 
5 6 7 7 6 6 5 

1 1 5 L -04 1 .  91 1735 3901 3792 2866 2828 3416 2568 
1 �l 3 2 2 3 2 

1 16 L -OS 2 . 6% 2025 40�14 4468 4 1 93 4023 3920 2739 
5 1' 7 7 7 7 5 

1 1 7  L -06 1 . 9,;, 2040 40 19 4557 4434 4261 3949 2585 
1 3 4 4 4 3 2 

1 18 L - 07 2 . 6% 2 139 4210 493 1 4934 47 1 3  4273 2819 
5 7 7 7 7 7 6 

1 19 L -08 1 .  9% 1800 3843 4673 4746 457 1 4 147 2688 
1 3 4 4 4 4 2 

120 L -09 2 . 6% 2 139 4209 493 1 4934 4713  4273 2819 
5 7 7 7 7 7 6 

1 2 1  L - 10  1 . 9% 2040 4019 4557 4433 4261 3949 2585 
1 :i 4 4 4 3 2 

1 22 L - 1 1  2 . 6% 2024 40�13 4468 4 193 4023 3919  2739 
5 7 7 7 7 7 5 

1 23 L - 1 2  1 . 9% 1734 3899 3792 2865 2828 341 5 2568 
1 �� 3 2 2 3 2 

1 24 L - 13 2 . 6% 1862 371'5  4245 4046 39 1 7  3 784 2583 
5 6 7 7 7 6 5 

125  L - 14  2 . 9% 1 725 39 1: 5  4665 4597 4478 4 1 9 1  2683 
9 u 1 2  1 2  1 2  1 1  1 0  

1 26 L - 1 5  2 . 9% 966 2 1 E16 2632 2618 2523 2290 1 4 1 6  
9 1 () 1 0  1 0  1 0  1 0  9 

Note - 2nd l i ne o f  el ement entry i s  nodal  fuel  group a s s i g nment 

A - 38 



CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Gri d  1 :z 3 4 5 6 7 
Number Loc . Fuel Level Level Level Level Level Level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

127  M-02 2 . 91  1456 2974 3401 3347 3295 3075 1936 
9 10  1 1  1 1  1 1  10 9 

1 28 M-03 1 . 91 1 596 3249 3602 3400 3309 3191  2 107 
1 3 3 3 3 3 1 

129 M-04 2 . 6% 1907 3818 4 126 37 1 1  361 1  3624 2453 
5 �; 7 6 6 6 5 

130 M-05 1 . 9% 1437 3642 4 195 3804 3634 3645 2488 
1 :i 4 3 3 3 2 

13 1  M-06 2 . 6% 1883 4 1 18 4586 4205 4047 40 12  2740 
5 7 7 7 7 7 5 

132 M-07 1 .  91 1992 3943 4452 4295 4 124 3870 2580 
1 3 4 4 4 3 2 

133 M· 08 2 . 6% 2 1 51 4 1 57 477 1 4720 4527 4145 2734 
5 7 7 7 7 7 5 

134 M- 09 1 .  91 1970 3986 4473 4286 4 1 57 3932 2567 
1 3 4 4 4 3 2 

135 H- 10 2 . 6% 1882 4 1 1 7  4585 4205 4047 401 2  2740 
5 7 7 7 7 7 5 

136 M- 1 1  1 . 9% 1436 36<1 1 4195 3804 3634 3645 2488 
1 �� 4 3 3 3 2 

137 M - 1 2  2 . 6% 1906 381'7 4 125 3710 3610 3623 2453 
5 Ei 7 6 6 6 5 

138 M- 13 I .  9% 1 595 32�19 3602 3400 3309 3 1 9 1  2 1 07 
1 31 3 3 3 3 1 

139 M - 1 4  2 . 9%  1455 297'3 3400 3346 3294 3074 1 936 
9 HI 1 1  1 1  1 1  1 0  9 

140 N -02 2 . 9%  91 1 18016 2 1 07 2 1 0 1  2020 1 844 1 204 
9 91 1 0  1 0  9 9 9 

Note - 2nd l i ne of e l ement entry i s  nodal fuel group a s s i gnment 

A-39 



I AHLt A - 9  

CORE BURNUP DATA AT START OF ACC I DENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · -

Fuel Burnup Data (MWd/MTU) 
El ement Gri d  1 2 3 4 5 6 7 
Number Loc . Fuel Level Level Level Level Level Level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 4 1  N-03 2 . 91  1416  2740 3141  3 1 22 3039 2837 1894 
9 10 10  10  10  10  9 

142 N -04 1 . 91 1 579 3 1 55 3558 34 1 1  3264 3064 2038 
1 2 3 3 3 2 1 

143 N-05 2 . 6% 1802 38.03 4186 3816 3644 36 13 2514  
5 6 7 6 6 6 5 

144 N-06 1 . 9% 1 779 39160 3859 2922 2853 34 1 7 2581 
1 3 3 2 2 3 2 

145 N-07 2 . 6% 2069 4056 4476 4222 4064 3937 2725 
5 7 7 7 7 7 5 

146 N-08 1 . 91 1 705 3342 3916 3787 3398 3058 2240 
1 3 3 3 3 2 1 

1 47 N -09 2 . 6% 2069 4055 4476 4221 4064 3937 2725 
5 7 7 7 7 7 5 

148 N- 10  1 . 9% 1 779 3960 3858 2922 2852 34 1 7  2581 
1 3 3 2 2 3 2 

149 N - 1 1  2 . 6% 180 1  3SI02 4 185 381 5  3643 3612  2513  
5 6 7 6 6 6 5 

1 50 N - 1 2  1 .  9% 1 578 3 1 54 3557 34 1 1  3264 3063 2039 
1 2 3 3 3 2 1 

1 5 1  N- 13  2 . 9% 1 4 1 5  2 /'38 3 140 3 1 2 1  3038 2836 1 895 
9 10  10  10  1 0  1 0  9 

1 52 N - 1 4  2 . 9% 9 1 1 HI05  2 1 06 2 1 0 1  2020 1 844 1 204 
9 9 1 0  1 0  9 9 9 

1 53 0 - 03 2 . 9% 1 002 197 1  22 18  2 1 70 2 1 30 1 996 1 2 78 
9 9 1 0  1 0  1 0  9 9 

1 54 0 -04 2 .  9% 1 4 1 5  2 i'39 3 1 4 1  3 1 2 1  3039 2836 1894 
9 11 0 1 0  1 0  1 0  1 0  9 

Note - 2nd 1 i n e  of e 1 ement 'mt ry i s  nod a 1 fuel group a s s i gnment 

A- 40 



TABlE A-9 

CORE BURNUP DATA AT START OF ACC I DENT 

- - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

flllel Bu� ' <, Oat; (MWd/MTU) 
Element Grid 1 2 3 4 5 6 7 
Number loc . Fuel level level lev'!l level level level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

155  0-05 1 . 9%  1 587 3216 3627 3476 3359 3 192 2 1 24 
1 3 3 3 3 3 1 

1 56 0-06 2 . 6% 1 787 3805 4279 4010 3872 3788 2589 
5 6 7 7 6 6 5 

1 57 0-07 1 .  9% 1869 3797 4367 4261 4 103 3838 2547 
1 3 4 4 4 3 2 

1 58 0-08 2 . 6% 197 1  4096 4828 4790 4609 4258 28 10 
5 7 7 7 7 7 6 

1 59 0-09 1 . 9% 1869 3796 4367 4261 4 103 3838 2547 
1 3 4 4 4 3 2 

160 0- 10  2 . 6% 1 752 3756 4237 3982 3864 3796 2593 
5 6 7 7 6 6 5 

161  0- 1 1  1 . 9% 1 587 32 16 3626 3476 3359 3 192 2 1 24 
1 3 3 3 3 3 1 

162 0- 1 2  2 . 9%  1 4 1 4  2738 3 139 3 1 20 3038 2836 1894 
9 10  10  10 1 0  10 9 

163 0- 13 2 . 9%  1002 197 1  2 2 18  2 1 69 2 130 1995 1 278 
9 9 10 10 10 9 9 

1 64 P-04 2 . 9% 91 1 1805 2 1 06 2 1 00 2 109 1844 1 204 
9 9 10 1 0  9 9 9 

165 P-05 2 . 9% 1455 2972 3399 3�45 3293 3074 1 935  
9 10  1 1  1 1  1 1  1 0  9 

166 P - 06 2 . 9%  1 722 3850 4599 4565 4453 4 1 6 1  2680 
9 1 1  1 2  1 2  1 2  1 1  1 0  

1 67 P -07 2 . 6% 1 648 3645 4383 4382 4262 3964 2581  
5 6 7 7 7 7 5 

1 68 P-08 2 . 9% 1829 4503 5547 5569 5498 5 1 6 1  326 1 
9 1 2  1 2  1 2  1 2  1 2  1 1  

Note - 2nd l i ne of el ement entry i s  nodal fuel group a s s i gnment 

A - 4 1  



TABLE A-9 

CORE BURNUP DATA AT START OF ACC IDENT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Fuel Burnup Data (MWd/MTU) 
El ement Gri d  1 2 3 4 5 6 7 
Number loc . Fuel level level level level level level level 

- - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

169 P-09 2 . 6% 1647 3645 4383 4381 4261 3964 2581 
5 6 7 7 7 7 5 

1 70 P - 1 0  z . �  1 12 1  3850 4599 4565 4453 4 l6 1  2680 
9 1 1  1 2  1 2  1 2  1 1  1 0  

1 7 1  P- 1 1  2 . 9%  1454 2971 3398 3344 3293 3073 1935 
9 10 1 1  1 1  1 1  1 0  9 

1 72 P- 1 2  2 . 9%  910 1804 2105 2 1 00 2019 1843 1 204 
9 9 10  10  9 9 9 

1 73 R-06 2 . 9%  965 2 183 2630 2616 252 1 2288 14 16  
9 10 1 0  10  10  1 0  9 

1 74 R-07 2 . 9%  1029 2256 3050 3379 33 19 2969 1 983 
9 10 10  11  1 1  1 0  9 

1 75 R -08 2 . 9%  1332 3046 3734 3791 37 1 5  3408 2 1 33 
9 1 0  1 1  1 1  1 1  1 1  1 0  

176 R-09 2 . 9%  1029 2256 3050 3379 33 19  2969 1 983 
9 10  10  1 1  1 1  1 0  9 

177  R - 10  2 . 9%  964 2 183 2629 26 1 5  252 1 2 288 1 4 1 5  
9 1 0  1 0  1 0 1 0  1 0  9 

Note - 2nd l i ne of el ement entry i s  nodal fuel group as� i gnment 



�L�M�N I LU�A i l UN ANU �N K l LHM�N I MA� 

1 2 3 4 5 

A-1116 A-1117 A-1118 A-1119 A- 1 111 

2 . 96 2 . 96 2 . 96 2 . 96 2 . 96 

6 7 8 9 1 111 1 1  1 2  1 3  1 4  

B-1114 8-1115 8-1116 B-1117 B-1118 8-1119 B- 1 0  B- 1 1  B- 1 2  

2 . 96 2 . 96 2 . 96 2 . 64 2 . 96 2 . 64 2 . 96 2 . 96 2 . 96 

1 5  1 6  1 7  1 8  1 9  211J 2 1  22 23 24 25 

C-IIJJ C -IIJ4 e-ms C-IIJ6 C -IIJ7 C-IIJB C-09 C- 1 11J  C- 1 1  C - 1 2  C - 1 3  

2 . 96 2 . 96 1 . 98 2 . 64 1 .  98 2 . 64 1 .  98 2 . 64 1 .  98 2 . 96 2 . 96 

26 27 28 29 JIB 3 1  32 33 34 35 36 37 38 

D-1112 D-1113 D-IIJ4 D-IIJS D-IIJ6 D-IIJ7 D-IIJ8 D-IIJ9 D- l iil  D- 1 1  D- 1 2 D- 1 3  D- 1 4  

2 . 96 2 . 96 1 . 98 2 . 64 1 . 98 2. 64 1 .  98 2 . 64 1 .  98 2 . 64 1 . 98 2 . 96 2 . 96 

39 411J 4 1  42 43 44 45 46 47 48 49 SIB 5 1  

E-1112 E-1113 E-IIJ4 E-ms E-06 IC:-1117 E-1118 E-IIJ9 E - 1 111 E- 1 1  E- 1 2  E- 1 3  E- 1 4 

2 . 96 1 . 98 2 . 64 1 . 98 2 . 64 1 . 98 2 . 64 1 .  98 2 . 64 1 . 98 2 . 64 1 .  98 2 . 96 

52 53 54 55 56 57 58 59 6111 6 1  62 63 64 65 00 
F-111 1 F-1112 F-1113 F-1114 F-IBS F-1116 IF'-1117 F-1118 F-1119 F - 1 111 F- 1 1 F- 1 2  F- 1 3  F- 1 4  F - 1 5  

2 . 96 2 . 96 2 . 64 1 . 98 2 . 64 1 . 98 2 . 64 1 . 98 2 . 64 1 . 98 2 . 64 1 .  98 2 . o4 2 . 96 2 . 96 

67 68 69 7111 7 1  72 73 74 75 76 77 78 79 BIB 8 1  

G-11 1 G-112 G-1113 G-1114 G-IllS G-IIJ6 G-1117 G-1118 G-1119 G- 1 111 G- 1 1  G- 1 2  G- 1 3  G- 1 4  G- 1 5  

2 . 96 2 . 64 1 . 98 2 . 64 1 . 98 2 . 64 1 .  98 2 . 64 1 .  98 2 . 64 1 .  98 2 . 64 1 . 98 2 . o4 :z . 9o 

82 83 84 85 86 87 88 89 9111 9 1  92 93 94 95 96 

H-Il l H-1112 H-1113 H-1114 H-IIJS H-1116 , .. _1117 H-1118 H-1119 H- 1 111 H- 1 1  H- 1 2  H- 1 3  H- 1 4  H- 1 5  

2 . 96 2 . 96 2 . 64 1 . 98 2 . 64 1 . 98 2 . 64 2 . 64 2 . 64 1 .  98 2 . 64 1 . 98 2 . 64 2 . 96 2 . 96 

97 98 99 1 11Jiil 1 111 1 1 11J2 1 11JJ 1 1114 1 11JS 1 11J6 1 11J7 1 11J8 1 11J9 1 1 11J 1 1 1  

K-111 1 K-1112 K-1113 K-1114 K-IIJS K-1116 K-1117 K-1118 K-IIJ9 K- l iiJ  K- 1 1  K- 1 2  K- 1 3  K- 1 4  K - 1 5  
2 . 96 2 . 64 1 . 98 2 . 64 1 .  98 2 . 64 1 . 98 2 . 64 1 .  98 2 . 64 1 . 98 2 . 64 1 .  98 2 . 64 2 . 96 

1 1 2 1 1 3 1 1 4 1 1 5 1 1 6 1 1 7 1 1 8 1 1 9 1 211J 1 2 1  1 22 1 23 1 24 1 25 1 26 

L-111 1 L-1112 L-1113 L-1114 L-1115 L-IIJ6 l.-1117 L -IIJ8 L-IIJ9 L- 1 11J  L- 1 1  L- 1 2  L - 1 3  L - 1 4  L - 1 5  

2 . 96 2 . 96 2 . 64 1 . 98 2 . 64 1 . 98 �z . 64 1 .  98 2 . 64 1 .  98 2 . 64 1 . 98 2 . 64 2 . 96 2 . 96 

1 27 1 28 1 29 1 3111 1 3 1  1 32 1 33 1 34 1 35 1 36 1 37 1 38 1 39 

M-1112 M-113 M-114 M-IllS t1-IIJ6 t1-1117 M-1118 M-1119 M- 1 111 M- 1 1  M- 1 2  M- 1 3  M- 1 4  

2 . 96 1 .  98 2 . 64 1 . 98 2 . 64 n .  98 2 . 64 1 .  98 2 . 64 1 .  98 2 . 64 1 . 98 2 . 96 

1 4111 1 4 1  1 42 1 43 1 44 1 45 1 46 1 4 7 1 48 1 49 1 SIIJ 1 5 1  1 52 

N-1112 N-1113 N-1114 N-1115 N-1116 f4-lil7 N-1118 N-IIJ9 N- 1 11J  N- 1 1  N- 1 2  N- 1 3  N- 1 4  

2 . 96 2 . 96 1 .  98 2 . 64 1 . 98 �� - 64 1 . 98 2 . 64 1 . 98 2 . 64 1 . 98 2 . 96 2 . 96 

1 53 1 54 ' 55 1 56 1 57 1 58 1 59 1 611J l o t  t o2 1 63 

0-1113 0-1114 o-ms 111-1116 ()-IIJ7 0-1118 O-IIJ9 0- 1 0  0- 1 1  0- 1 2  0- 1 3  

2 . 96 2 . 96 1 . 98 2 . o4 1. . 98 2 . 64 1 .  98 2 . 64 1 . 98 2 . 96 2 . 96 
· -

t o4 t os t o6 1 o7 t oe 1 69 1 70 1 7 1  1 72 

P-04 P-05 P-06 fl-07 P-08 P-09 P- 1 0  P- 1 1  P- 1 2  E l emen t No 

2 . 96 2 . 96 2 . 96 �! . 64 2 . 96 2 . 64 2 . 96 2 . 96 2 . 96 

Gr i d  L e e  
1 73 1 74 1 75 1 76 1 77 

R-06 f;l-07 R-08 R-09 R- 1 0  En r i c h man t 
2 . 96 �� - 96 2 . 96 2 . 96 2 . 96 



1 2 3 4 :5 
9 9 9 9 9 

.• 966 ll 03 1 1 33 4  1 032 967 

6 7 B 9 1 0  1 1  1 2  1 3  1 4  

9 9 9 :5 9 5 9 9 9 

9 1 2 1 456 1 724 ll650 1 832 1 650 1 7 24 1 457 9 1 2  

1 :5 1 6  1 7 1 8 1 9  20 2 1  22 23 24 25 

9 9 1 5 1 5 1 5 1 9 9 

1 003 1 4 1 6  1 589 1 848 1 872 1 97 4 1 872 1 9 1 4  1 590 1 4 1 7  1 003 

26 27 28 29 30 3 1  32 33 34 35 36 37 3e ! 
9 9 1 5 1 5 1 5 1 5 1 9 9 

9 1 2  1 4 1 7  1 :580 1 804 1 78 1  :Z072 1 708 2072 1 78 1  1 804 1 :58 1  1 4 1 7  9 1 2  

39 40 4 1 42 43 44 4:5 46 4 7 48 49 50 5 1  

9 1 5 1 5 1 5 1 :5 1 5 1 9 

1 4:57 1 :597 1 908 1 438 1 88:5 :!020 2 1 :53 1-93 1 1 88:5 1 439 1 909 1 59 7  1 4:57 

52 53 54 55 56 57 58 59 60 6 1  62 63 64 6:5 66 

9 9 5 1 :5 1 :5 1 5 1 5 1 5 9 9 

967 1 727 1 850 1 736 2025 2042 :B •l l  1 802 2 1 4 1  2042 2026 1 737 1 872 1 727 967 

67 68 69 70 7 1  72 73 74 75 76 7 7 78 79 80 8 1  

9 5 1 5 1 5 1 5 1 5 1 5 1 5 9 

1 032 1 699 1 868 2060 2076 2 1 84 2053 2 1 05 2053 2 1 84 1 939 2060 1 868 1 699 1 032 

82 83 84 85 86 87 88 89 90 9 1  92 93 94 95 96 

9 9 :5 1 5 1 5 5 5 1 5 1 :5 9 9 

1 334 1 832 1 974 1 708 2 1 52 1 80 1  :2 1 04 2057 2 1 04 1 80 1  2 1 :52 1 707 1 973 1 832 1 334 

97 98 99 1 00 1 0 1  1 02 1 03 1 04 1 05 1 06 1 07 1 08 1 09 1 1 0 1 1 1  

9 5 1 "5 1 5 1 5 1 5 1 5 1 5 9 

U J32 1 699 1 868 20�.:-;. 2002 2 1 83 :20:53 2 1 04 2052 2 1 83 1 97 7  2059 1 867 1 698 1 03 1  

1 1 2 1 1 3 1 1 4  1 1 5 1 1 6 1 1 7 1 1 8 1 1 9 1 20 1 2 1  1 22 1 23 1 2 4 1 25 1 26 

9 9 5 1 5 1 5 1 5 1 5 1 5 9 9 

987 1 726 1 789 1 735 2025 2040 :z t :s9 1 800 2 1 39 2040 2024 1 73 4  1 862 1 725 966 

1 27 1 28 1 29 1 30 1 3 1 1 32 1 33 1 34 1 35 1 36 1 37 1 38 1 39 

9 1 5 1 5 1 5 1 5 1 5 1 9 

1 456 1 :596 1 907 1 437 1 883 :1 992 2 1 5 1  1 97 0  1 882 1 436 1 906 1 595 1 455 

1 40 1 4 1  1 4 2 1 4 3  1 4 4  1 45 1 4 6 1 47 1 4 8 1 49 1 50 1 5 1  1 5 2 

9 9 1 5 1 5 1 5 1 5 1 9 9 

9 1 1 1 4 1 6  1 57 9  1 802 1 7 79 :2069 1 705 2069 1 7 79 1 80 1  1 578 1 4 1 5  9 1 1 

1 53 1 54 1 55 1 56 1 57 1 58 1 59 1 60 1 6 1  1 62 1 6 � 

9 9 1 5 1 5 1 5 1 9 9 

1 002 1 4 1 5  1 587 1 78 7  :1 869 1 97 1  1 869 1 752 1 58 7  1 4 1 4  1 002 

1 64 1 65 1 66 1 67 1 68 1 69 1 70 1 7 1  1 7 2 

9 9 9 5 9 5 9 9 9 E l •men t No 
9 1 1 1 455 1 7 22 1 64 8  1 82 9  1 64 7  1 72 1  1 454 9 1 0  

F u • l  Gr oup 
1 73 1 7 4 1 7 5 1 76 1 7 7 

9 9 9 9 9 MWd / MTU 

965 1 02 9  1 33 2  1 029 964 



1 2 3 4 � 

1 0  1 0  1 0  1 0  1 0  

2 1 86 2260 30�0 2260 2 1 86 

0 7 8 9 1 0  1 1  1 2  1 3  1 4  

9 1 0  l l  0 1 0  6 1 1  1 0  9 

1 807 297� 38�4 3649 4:507 3649 38�4 2975 1 807 

1 5  1 6 1 7 1 8  1 9  20 2 1  22 23 24 25 

9 1 0  3 7 3 7 3 6 3 1 0  9 

1 973 274 1 32 1 9  3928 380 1 4 1 0 1  360 1 3864 3220 2742 1 973 

26 27 28 29 30 3 1  32 33 34 35 36 37 38 

9 1 0  2 6 3 7 3 7 3 6 2 l iZ!  9 

1 807 274 1 3 1 58 3811J6 3964 4060 3347 4060 3964 3807 3 1 58 2742 1 807 

39 40 4 1  42 43 44 4� 46 4 1  4 8  49 50 5 1  

1 0  3 6 3 7 3 7 3 7 3 6 3 1 0  

297� 32� 1 3879 3644 4 1 2 1  3929 4 1 6 1  392� 4 1 2 1  3644 3880 32� 1 2975 

�2 �3 �4 �� 56 �7 59 �9 60 6 1  62 63 64 6� 66 

1 0  1 1  6 3 7 3 7 3 7 3 7 3 6 1 1  1 0  

2 1 96 39 1 7  394� 3902 4036 411J2 1 42 1 2  394� 42 1 2  411J2 1 41D36 3902 3993 39 1 7  2 1 86 

67 69 69 711J 7 1  72 73 74 7� 76 7 7  79 79 80 8 1  

1 0  6 3 r 7 3 7 4 7 4 7 3 7 3 6 1 0  

2260 3�97 3938 4079 39 1 �  4237 4099 4284 411J99 47.37 3899 4077 3938 3597 2260 

92 93 94 95 96 97 88 89 90 9 1  92 9 3  94 9� 96 

1 0  1 2  7 3 7 3 7 7 - 7  3 7 3 7 1 2  1 0  

3(1)� 4�07 4 1 01D 3346 4 1 611J 3844 4283 4799 4293 3944 4 1 611J 3346 4 1 00 4507 3050 

97 99 99 1 00 1 0 1  1 02 1 1D3 1 1D4 1 11J5 1 06 1 07 1 08 1 09 1 1 0 1 1 1  

1 0  0 3 7 3 7 4 7 4 7 3 7 3 6 1 0  

2260 3�87 3939 4077 39 1 1  4236 4099 4293 411J99 4236 39�2 4076 3837 3586 2259 

1 1 2 1 1 3 1 1 4 1 1 � 1 1 6 1 1 7 1 1 8 1 1 9 1 21D 1 2 1  1 22 1 23 1 24 1 25 1 26 

1 0  1 1  6 3 7 3 7 3 7 3 7 3 6 1 1  1 0  

2 1 86 39 1 6  3792 390 1 4034 40 1 9  42 1 0 3843 4209 40 1 9 4033 3899 3775 39 1 5  2 1 8b 

1 27 1 28 1 29 1 30 1 3 1  1 32 1 33 1 34 1 35 1 36 1 37 1 38 1 39 

1 0  3 6 3 7 3 7 3 7 3 6 3 1 0  

2974 3249 3878 3642 4 1 1 81 3943 4 1 57 3986 4 1 1 7  364 1 3877 32 49 2 9 7 3  

1 40 1 4 1  1 42 1 43 1 4�· 1 45 1 46 1 4 7 1 48 1 49 1 50 1 � 1  1 52 

9 l iD  2 6 3 7 3 7 3 6 2 1 0  9 

1 806 2740 3 1 �� 3803 3961111 4056 3342 4055 3960 3802 3 1 54 2738 1 805 

1 53 1 54 1 55 1 56, 1 57 1 58 1 59 1 60 1 6 1 1 62 1 63 

9 1 0  3 6 3 7 3 6 3 1 0  9 

1 97 , 27 39 32 1 6  3811J�I 3797 41D9o 3796 37:56 3 2 1 6  2738 1 9 7 1  
• 

1 6 4 1 65 1 661 1 67 1 68 1 69 1 70 1 7 1  1 72 

9 l iZ!  1 1  6 1 2  6 1 1  1 0  9 E l emen t No 
1 805 2972 385121 3645 4503 3645 3850 2 9 7 1 1 804 

Fuel Gr oup 
1 n' 1 74 1 75 1 7 6 1 7 7 

1 0  1 0  1 0  1 0  1 0  MWd / MT U  

2 1 8�, 2256 3046 2256 2 1 83 



1 2 3 4 5 

1 0  1 0  1 1  1 0  1 0  

263:2 30�3 3738 30:54 2632 

6 7 13 9 1 0  1 1  1 2  1 3  1 4  

1 0  1 1  1 2 7 1 2  7 1 2  1 1  1 0  

2 1 07 3 4 0 1  460::5 4387 :5:55 1 4387 4603 3402 2 1 08 

1 5  1 6  1 7  1 1:1 1 9  20 2 1  2 2  23 2 4  2 5  

1 0  1 0  3 7 4 7 4 7 3 1 0  1 0  
2220 3 1 42 3630 4342 4370 4832 4 3 7 1 4303 3630 3 1 4 3 2220 

26 2 7  28 29 30 3 1  32 33 34 35 36 3 7  38 

1 0  1 0  3 7 3 7 3 7 3 7 3 1 0  1 0  
2 1 08 3 1 42 3:560 4 1 88 3862 4480 3920 4480 3862 4 1 89 3560 3 1 43 2 1 08 

39 40 4 1  4 2  4::5 44 45 46 47 48 49 50 5 1  
1 1  3 7 4 7 4 7 4 7 4 7 3 1 1  

3402 3604 4 1 27 4 1 97 4581i' 4 4 2 1 4774 4485 4589 4 1 98 4 1 28 3604 3402 

52 53 :54 5� 56 5:7 58 59 60 6 1  62 63 64 6:5 66 

1 0  1 2  7 3 7 4 7 4 7 4 7 3 7 1 2  1 0  

2632 4666 430 1 3794 4470 4:5:5'i' 4933 467:5 4933 4:5:59 4470 3794 4267 4667 2633 

67 68 69 70 7 1  72 73 74 75 76 77 78 79 80 8 1  

1 0  7 4 7 4 7 4 8 4 7 4 7 4 7 1 0  

30:53 4276 439� 4494 4393 492 :1 4836 :5236 4836 492 1 4439 4494 4395 4276 3053 

82 83 84 8:5 86 9 :7 88 89 90 9 1  92 93 94 95 96 
1 1  1 2  7 3 7 4 8 8 8 4 7 3 7 1 2  1 1 

3738 55�0 483 1 39 1 9  4773 4674 523� 6009 5235 4674 4 7 7 3  39 1 9  483 1 5550 3 7 3 7  

9 7  9 8  9 9  1 00 1 0 1  1 02 1 03 1 04 1 05 1 06 1 07 1 08 1 09 1 1 0 1 1 1  

1 0  7 4 7 4 7 4 8 4 7 4 7 4 7 1 0  

3053 4276 4394 4494 44 1 8  4920 4835 5234 4834 4920 4487 4493 4394 4275 3053 

1 1 2 1 1 3 1 1 4 1 1 5 1 1 6 1 1 :7 1 1 8 1 1 9  1 20 1 2 1  1 22 1 23 1 24 1 25 1 26 
1 0  1 2  7 3 7 4 7 4 7 4 7 3 7 1 2  1 0  

2632 4666 42 1 2  3792 4468 4557 493 1 4673 493 1 4557 4468 3792 4245 4665 2632 

1 27 1 28 1 29 1 30 1 3 1 1 32 1 33 1 34 1 35 1 36 1 37 1 38 1 39 
1 1  3 7 4 7 4 7 4 7 4 7. 3 1 1  

340 1 3602 4 1 26 4 1 9:5 4581) 4452 4 7 7 1 4473 4585 4 1 95 4 1 25 3602 3400 

1 40 1 4 1  1 42 1 43 1 4 1. 1 45 1 46 1 47 1 48 1 4 9 1 50 1 5 1  1 52 

1 0 1 0  3 7 3 7 3 7 3 7 3 1 0  1 0  

2 1 07 3 1 4 1  3558 4 1 86 3851i' 4476 3 9 1 6  4476 3858 4 1 85 3557 3 1 40 2 1 06 

1 53 1 54 . 1 55 1 51!» 1 57 1 58 1 59 1 60 1 6 1  1 62 1 63 

1 0  1 0  3 7 4 7 4 7 3 1 0  1 0  

22 1 8  3 1 4 1  3 6 2 7  4 27'i' 4367 4828 4 367 4237 3626 3 1 39 22 1 8 

1 64 1 65 1 61!» 1 67 1 68 1 69 1 70 1 7 1 1 7 2 

1 0  1 1 1 2  7 1 2  7 1 2  1 1  1 0  E l ement No 
2 1 06 3399 4 591t' 4383 5547 4383 4599 3398 2 1 05 

F u • l  Gr oup 
1 7 :S 1 74 1 75 1 76 1 7 7 

1 0  1 0  1 1  1 0  1 0  MWd / MTU 
2631!) 3050 3 7 3 4  3050 2629 



1 2 3 4 :5 

1 111 1 1  1 1  1 1  1 111 

26 1 7  338111 3794 338 1 26 1 8 

6 7 B q 1 111 1 1  1 2  1 3 1 4  

1 111 1 1 1 2  7 1 2  7 1 2  1 1  l iZI  

2 1 111 1 3347 4:567 4384 5572 4385 4568 3348 2 1 1Z12 

1 5  1 6 1 7  1 18  1 9  2111 2 1  22 23 24 25 

1 111 1 111 3 7 4 7 4 7 3 l iZI  l iZI  

2 1 7111 3 1 2 2  3478 4111 1 6  4264 4794 4264 411163 3479 3 1 2 4 2 1 7 1 

26 27 28 29 3111 3 1  32 33 34 35 36 37 38 

1 111 1 111 3 6 2 7 3 7 2 6 3 1 IZI  l iZI  
2 1 1112 3 1 23 34 1 3  38 1 8  292� 4224 379111 422:5 2925 38 1 9  34 1 3  3 1 24 2 1 1Z12 

39 4111 4 1  42 4:3 44 4:5 46 47 48 49 5IZI 5 1  

1 1  3 6 3 7 4 7 4 7 3 6 3 1 1  

3347 34111 1 37 1 2 38111:5 421117 43111 1 4723 435111 421118 381116 37 1 3  340 1 3348 

52 53 :54 55 56 :5'7 58 59 60 6 1  62 63 64 65 66 

1 111 1 2  7 2 7 4 7 4 7 4 7 2 7 1 2  l iZI  
26 1 8  4:598 403:5 2867 4 1 95 4 4 3!5 4936 4748 4936 4436 4 1 9:5 2867 3984 4598 26 1 8  

67 68 69 70 7 1  72 73 74 75 76 7 7  78 79 80 8 1  

1 1  7 4 7 4 7 4 8 4 7 4 7 4 7 1 1  

338111 4324 4 265 4208 4294 4952 4904 542 1 491114 4952 43 1 4 421118 4265 4324 338 1 

82 83 84 85 86 87 88 89 90 9 1  92 93 94 95 96 

1 1  1 2 7 3 7 4 8 8 8 4 7 3 7 1 2  1 1  

3794 5572 4793 3789 4722 4747 542 1 62 1 3  542 1 4747 4722 3789 4793 :557 2 3794 

97 98 99 1 IZIIII 1 0 1  1 02 1 1Z13 1 04 1 1115 1 1116 1 1117 1 1118 l lli9 1 1 111 1 1 1  

· u  7 4 7 4 7 4 8 4 7 4 7 4 7 1 1  

338111 4324 4265 421118 43 1 5 495 1 491114 542 1 491114 495 1 432111 4 21117 4265 4324 338111 

1 1 2 1 1 3 1 1 4 1 1 5 1 1 6 1 1 7 1 1 8 1 1 9 1 2111 1 2 1  1 22 1 23 1 24 1 25 1 2 6 

1 111 1 2  7 2 7 4 7 4 7 4 7 2 7 1 2  1 IZI  

26 1 8  4:597 3927 2866 4 1 93 4434 49 ... 4 4 746 4934 4433 4 1 93 2865 411146 4�97 26 1 8 

1 27 1 28 1 29 1 3111 1 3 1  D2 1 33 1 34 1 35 1 36 1 37 1 38 1 39 

1 1 3 6 3 7 4 7 4 7 3 6 3 1 1  

3347 34111111 3 7 1 1  381114 42111S 4295 472111 4286 421115 381114 37 1 IZI  34IIIIZI 3346 

1 4111 1 4 1  1 42 1 43 1 44 1 45 1 46 1 47 1 48 1 49 1 5IZI 1 :5 1 1 52 

1 111 1 111 3 6 2 7 3 7 2 6 3 1 111 l iZI  

2 1 111 1 3 1 22 34 1 1  38 1 6  2922 4222 3787 422 1 2922 38 1 :5  34 1 1  3 1 2 1  2 1 111 1 

1 :53 1 :54 1 :5:5 1 5lt 1 :57 1 58 1 59 1 6111 1 6 1  1 62 ! 63 

1 111 1 111 3 7 4 7 4 7 3 1 0  1 111 

2 1 7111 3 1 2 1  3476 40U' 426 1 4 79111 426 1 3982 3 4 7 6  3 1 2111 2 1 69 

1 64 1 65 u .�. 1 67 1 68 1 69 1 7111 ! 7 1  1 7 2 

1 111 1 1 1 2  7 1 2  7 1 2  1 1  1 IZI  E l em•n t No 

2 l <?JIII 3 3 45 456�5 4382 5569 438 1 4565 3 3 4 4  2 1 0111 

F u e l  G r o u p  
1 7�, 1 74 1 75 1 76 1 77 

1 111 1 1  1 1  1 1  1 111 MWd / M T U  

26 1 �1 3379 379 1 3379 26 1 5  



-
1 2 

1 0 1 1  

2:522 332 1 

6 7 8 9 

9 1 1  1 2 7 

2111211 3295 4455 4264 
1 5  1 6  1 7  1 8  1 9  

1 111 1 111 3 7 4 

2 1 3 1  31114111 336 1 3906 4 1 111& 

26 27 28 29 3111 3 1  

9 1 111 3 0 2 7 

21112111 31114111 32&5 3645 2855 4067 

39 4111 4 1  42 43 44 

1 l  3 6 3 7 4 
329� 33 1 111 ·3& 1 2  363� 4049 4 1 67 

52 53 54 55 56 57 58 

1 111 1 2  0 2 7 4 7 

2�23 4479 38911 2829 4024 4 263 4'7 1 4  

67 68 69 70 7 1  72 73 

1 1  7 4 7 4 7 4 

332 1 42�2 4 1 33 411136 4 1 4 7 4804 4:739 

82 83 84 85 86 87 88 

1 1  1 2  7 3 7 4 8 

37 1 7  55011 4 6 1 1 3400 4528 4572 5228 

97 98 99 1 1110 1 111 1 1 02 1 03 

1 1 7 4 7 4 7 4 

332 1 4252 4 1 32 4036 4 1 85 4804 47 38 

1 1 2 1 1 3 1 1 4 1 1 5 1 1 6 1 1 7 1 1 8 

1 0 1 2  0 2 7 4 7 

2523 4478 3839 2828 4023 426 1 41 1 3  

1 27 1 28 1 29 1 3111 1 3 1  1 32 

1 1 3 0 3 7 4 

329!5 3 309 36 1 1 3&34 411147 4 1L 24 

1 4111 1 4 1  1 42 1 43 1 4 4 IL 4!5 

9 1 111 3 6 2 7 

202111 3039 3264 3644 28!53 4"64 

1 53 1 54 1 55 1 56 ll 57 

1 0  1 0  3 6 4 

2 1 3111 311139 3359 3872 4 1l 1113 

1 64 1 65 1 66 ll 67 

9 1 1  1 2  7 

2 1 09 3293 4453 4·�6 2  

1 73 ll 7 4 

1 0  Il l 

2!52 1 3�H 9 

3 4 :5 
1 1  1 1  1 0 

3 7 1 7  332 1 2523 

1 111 1 1  1 2  

1 2  7 1 2  

55011 4264 4456 
2111 2 1  2 2 

7 4 7 

48 1 1 4 1 111& 392& 

32 33 34 

3 7 2 

34111 1 411167 2855 

45 46 47 

7 4 7 
4529 4 1 86 4050 

59 60 6 1  

4 7 4 
4�72 4 7 1 4  4 263 

74 75 76 

8 4 7 

�228 4739 480� 

89 90 9 1  

8 8 4 

6 1 1 7  5228 457 2 

1 04 1 05 1 06 
8 4 7 

5227 4738 4804 

1 1 9 1 20 1 2 1  

4 7 4 

457 1 4 7 1 3  426 1 

1 33 1 34 1 3!5 

7 4 7 

4!527 4 1 57 4047 

1 46 1 47 1 48 

3 7 2 

3398 4064 2852 

1 58 1 59 1 60 

7 4 6 

4609 4 1 03 3864 

1 68 1 69 1 70 

1 2  7 1 2  

5498 426 1 4 453 

1 75 1 76 1 7 7 

1 1  1 1 1 0  

37 1 5  33 1 9  252 1 

1 3 1 1 4  

1 1  9 

329b i .L02 1 
23 24 

3 1 0  

33&2 304 1 

35 36 

6 3 

3646 3266 

48 49 

3 6 

3636 36 1 2  

62 63 

7 2 

402� 2830 

77 78 

4 7 

4 1 4� 4036 

92 93 

7 3 

4528 3400 

1 07 1 08 

4 7 

4 1 2 1  4035 

1 22 1 23 

7 2 
4023 2828 

1 36 1 37 

3 6 

3634 3 6 1 0  

1 4 9 1 5IZI 

6 3 

3 6 4 3  3264 

1 6 1  1 62 

3 1 0  

33!59 3038 

1 7 1  1 72 

1 1  9 

3293 2 1i'J 1 9  

25 

1 0 

2 1 3 1  

37 38 

1 0  9 
304 1  202 1 

Sill 5 1  

3 1 1  

33 1 1 3295 

64 65 66 

7 1 2  1 0  

3920 4 4 7 9  2�23 

79 80 8 1  

4 7 1 1  

4 1 33 4252 332 1  

94 95 96 

7 1 2  1 1 

4 6 1 1 5500 37 1 7  

1 09 1 1 0 1 1 1  

4 7 1 1  

4 1 32 4252 332 1 

1 24 1 25 1 26 

7 1 2  1 0  

39 1 7  4 4 78 2523 

1 38 1 39 

3 1 1  

3309 3294 

--
1 5 1  1 52 
1 0  9 

3038 2020 

1 63 

1 0  

2 1 30 

E l emen t No 

F u e l  Gr oup 

MWd / MT U  



1 2 3 4 5 

9 'i' 1 0  9 9 

1 4 1 6  1 9EI4 2 1 34 1 984 1 4 1 6 

6
' 

7 8 9 l ilt  1 1 1 2  1 3  1 4  

9 9 l ilt  �� 1 1  s 1 0 9 9 

1 20S 1 936 268 1 2SEI2 3263 2582 2682 1 93 6  1 205 

1 5  1 6  1 7  1 8  1 9  20 2 1  22 23 2 4  25 

9 9 1 5 2 6 2 s 1 9 9 
1 279 1 89S 2 1 2S 259 1 2S48 28 1 1  2548 26 1 2  2 1 25 1 895 1 2 79 

26 27 28 29 30 :S l 32 33 34 35 36 37 38 

9 9 1 5 2 �5 1 5 2 s 1 9 9 

1 205 1 89S 2039 25 1 4  2582 27:Z6 2240 2726 2582 25 1 5  2039 1 895 1 205 

39 40 4 1  42 43 ��4 45 46 47 48 49 50 5 1  

9 1 5 2 5 2 5 2 5 2 5 1 9 

1 936 2 1 07 2454 2489 274 1 251'7 27JS 2569 274 1 2489 2454 2 1 08 1 936 

52 53 54 55 56 57 :58 59 60 6 1  62 63 64 65 66 

9 1 0  s 2 5 2 1!1 2 6 2 5 2 5 1 0 9 

1 4 1 6  2683 2593 2569 2740 2586 28 1 9  2689 28 1 9  2586 2740 2569 2548 2683 1 4 1 6  

67 68 69 70 7 1  72 7 3  7 4  75 76 77 78 79 Bat 8 1 

9 s 2 s 2 6 :2 6 2 6 2 5 2 5 9 

1 984 2SS2 2S94 2 728 26 l6 2847 27.3S 3042 2734 2847 2S78 2728 2593 2552 1 984 

82 83 84 BS 86 87 188 89 90 9 1  92 93 94 95 96 

1 0  1 1  6 1 5 2 6 6 6 2 5 1 6 1 1  1 0  

2 1 34 3262 28 1 1  2240 2735 2688 3042 3464 3042 2688 2735 2 240 28 1 1  3262 2 1 34 

97 98 99 1 00 1 0 1  1 02 1 03 1 04 1 05 1 06 1 07 1 08 1 09 1 1 0 1 1 1  
9 5 2 5 2 6 2 6 2 6 2 5 2 5 9 

1 984 25S2 2593 2728 2553 2847 2734 304 1 2734 2846 2603 2728 2593 2552 1 984 

1 1 2 1 1 3 1 1 4 1 1 5 1 1 6 1 1 7 1 1 8 1 1 9 1 20 1 2 1 1 22 1 23 1 24 1 25 1 26 

9 1 0  5 2 5 2 6 2 6 2 s 2 5 1 0 9 

1 4 1 6 2683 2565 2568 2739 2585 28 1 9  2688 28 1 9 2585 2739 2568 2583 2 683 1 4 1 6  

1 27 1 28 1 29 1 30 1 3 1  1 32 1 33 1 34 1 35 1 36 1 37 1 38 1 39 

9 1 5 2 5 2 5 2 5 2 5 1 9 

1 936 2 1 07 2453 2488 2740 2�i80 2734 2567 2740 2488 2 453 2 1 07 1 9 36 

1 40 1 4 1  1 42 1 43 1 4 4 1 45 1 46 1 47 1 48 1 49 1 50 1 5 1  1 52 

9 9 1 5 2 5 1 5 2 5 1 9 9 

1 204 1 89 4 2038 25 1 4  258 1 2/'25 2240 :::?725 258 1 25 1 3  2039 1 895 1 204 

-
1 53 1 54 1 55 1 56 1. 57 1 58 1 59 1 60 1 6 1  1 62 1 6 3 

9 9 1 s 2 6 2 5 1 9 9 

1 2 7 q  1 894 2 1 24 2589 2�147 28 1 0  2547 2593 2 1 24 1 89 4  1 2 78 
• 

1 64 1 65 1 66 1. 6 7  1 68 1 69 1 7 0 1 7 1  1 72 --� 

9 9 1 0 s 1 1 5 1 0  9 9 E l emen t No 
1 204 1 935 2680 2�58 1 326 1 258 1 2 680 1 935 1 204 

Fuel Gr oup 
1 7 3 ll 74 1 75 1 7 6 1 7 7 

9 9 1 0  9 9 MWd / MT U  

1 4 1 b 1 c193 2 1 33 1 983 1 4 1 5  



TABLE A- 1 2  

PEAKI NG FAICTOR DATA FOR TMI -2 CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - -

El ement Gri d  Enrich 1 2 3 4 5 6 7 
Number loc . wt . level level level level level level level 

- - - - - - - - - - - - - - - - - - - - - - - ·  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 A-06 2 . 96% . 303 . 679 . 8 1 5  . 81 1  . 782 . 7 1 1  . 442 

2 A-07 2 . 96% . 323 . 70 1  . 944 1 . 04 1  1 . 024 . 9 18  . 6 1 9  

3 A-08 2 . 961 . 419  . 942 1 . 149 1 . 166 1 . 1 42 1 . 050 . 665 

4 A-09 2 . 96% . 323 . 703 . 944 1 . 04 1  1 . 024 . 918 . 61 9  

5 A- 10 2 . 96% . 303 . 679 . 81 5  . 81 1  . 782 . 7 1 2  . 442 

6 8-04 2 . 96% . 286 . 564 . 655 . 654 . 630 . 575 . 3 78 

7 8-05 2 . 96% . 455 . 920 1 . 048 1 . 032 1 . 0 1 5  . 949 . 604 

8 8-06 2 . 96% . 538 1 . 184 1 . 408 1 . 397 1 . 364 1 . 276 . 830 

9 8-07 2 . 64% . 516 1 . 122  1 . 342 1 . 342 1 . 305 1 . 2 1 7  . 800 

10  8-08 2 . 96% . 571  1 . 379 1 . 689 1 . 695 1 . 674 1 .  573 1 . 006 

1 1  8-09 2 . 64% . 518 1 . 122  1 . 342 1 . 342 1 . 305 1 . 2 1 7  . 800 

1 2  8 - 1 0  2 . 96% . 538 1 . 184 1 . 408 1 . 397 1 . 364 1 . 276 . 830 

13 B- 1 1  2 . 96% . 455 . 920 1 . 048 1 . 032 1 . 0 1 7  . 949 . 604 

14  8- 1 2  2 . 96% . 286 . 564 . 655 . 654 . 630 . 575  . 378 

1 5  C -03 2 . 96% . 3 16  . 6 15  . 690 . 676 . 663 . 622  . 400 

16  C-04 2 . 96% . 442 . 848 . 969 . 964 . 938 . 878 . 59 1  

1 7  C-05 1 . 98% . 50 1  . 993 1 . 1 1 4 1 . 070 1 . 035  . 986 . 665 

18 C-06 2 . 64% . 578 1 . 206 1 . 329 1 . 232 1 . 1 99 1 . 1 84 . 804 

1 9  C -07 1 . 98"-' . 588 1 . 1 66 1 . 333 1 . 302 1 . 256 1 . 1 77  . 793 

20 C -08 2 . 64% . 6J 7  1 . 258 1 . 474 1 . 463 1 . 408 1 . 305 . 870 

2 1  C - 09 1 . 98% . 588 1 . 1 66 1 . 333 1 . 302 1 . 256 1 . 1 77 . 793 



PEAKING FACTOR DATA FOR TMI - 2  CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

El ement Gri d  Enri ch 1 2 3 4 5 6 7 
Number loc . wt . level !Level level level level level l�vel 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 2  C - 10  2 . 64% . 599 1 . 186 1 . 3 16  1 . 247  1 . 204 1 . 1 7 1  . 8 1 0  

23 C - 1 1  1 . 98% . 501  . 993 1 . 1 14 1 . 070 1 . 035 . 986 . 665 

24 C - 1 2  2 . 96% . 444 . 848 . 97 1  . 964 . 940 . 878 . 591  

25  C - 13 2 . 96% . 3 16  . 61 5  . 690 . 676 . 663 . 622 . 400 

26 0-02 2 . 96% . 286 . 564 . 655 . 654 . 630 . 575 . 378 

27  0-03 2 . 96% . 442 . 848 . 969 . 964 . 940 . 878 . 59 1 

28 0-04 1 . 98% . 498 . 975 1 . 094 1 . 050 1 . 006 . 947 . 639 

29 0-05 2 . 64% . 564 1 . 1 70 1 . 283 1 . 1 73 1 . 1 22 1 . 1 1 3 . 780 

30 0-06 1 . 98% . 560 1 . 2 14  1 . 184 . 905 . 885 1 . 052 .802 

3 1  0-07 2 . 64% . 646 1 . 245 1 . 370 1 . 294 1 . 247 1 . 2 1 0  . 845 

32 0 - 08 1 . 98% . 538 1 . 032 1 . 201  1 . 162 1 . 046 . 946 . 699 

33 0 -09 2 . 64% . 646 1 . 245 1 . 370 1 . 294 1 . 247 1 . 2 1 0  . 845  

34 0- 10 1 . 98% . 560 l .  214  1 . 184 . 905 . 885 1 . 052 . 802  

35  0 - 1 1  2 . 64% . 564 1 . 1 70 1 . 283 1 . 1 73 1 . 1 22 1 . 1 1 3 . 780 

36 0- 1 2  1 . 98% . 498 . 975  1 . 094 1 . 050 1 . 006 . 947  . 639 

37  0- 13 2 . 96% . 444 . 848 . 97 1  . 964 . 940 . 878 . 59 1  

38 0 - 1 4  2 . 96% . 286 . J64 . 655 . 654 . 630 . 575  . 3 78 

39 E -02 2 . 96% . 455  . 920 1 . 048 1 . 032 1 .  0 1 5  . 949 . 604 

40 E - 03 1 . 98% . 503 1 . 002 1 . 1 07 1 . 046 1 . 02 1  . 986 . 659 

4 1  E - 04 2 . 64% . 597 1 . 1 92 1 . 265 1 . 1 42 1 . 1 1 1  1 . 1 1 4 . 762 

42 E - 05 1 . 98% . 453 1 . 1 20 1 . 28 1  1 . 1 66 1 . 1 1 6 1 . 1 20 . 7 75  

A - 52  



TABLE A- 12  

PEAKI NG FACTOR DATA FOR TMI -2 CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

El ement Gri d  Enr ich 1 2 3 4 5 6 7 
Number Loc . wt . level level · level Level level level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43 E -06 2 . 641 . 589 1 . 263 1 . 403 1 . 289 1 . 24 1  1 . 232 . 850 

44 E -07 1 . 981 . 632 1 . 203 1 . 348 1 . 3 13  1 . 272 1 . 192 . 79 1  

45  E-08 2 . 641 . 670 1 . 276 1 . 456 1 . 441 1 . 384 1 . 270 . 848 

46 E-09 1 . 981 . 606 1 . 203 1 . 366 1 . 327  1 . 278 1 . 1 97 . 799 

47  E - 1 0  2 . 641 . 589 1 . 263 1 . 403 1 . 289 1 . 24 1 1 . 228 . 850 

48 E - l l  1 . 981 . 453 1 . 1 20 1 . 281 1 . 168 1 . 1 16 1 . 1 20 . 775 

49 E - 1 2  2 . 641 . 597 1 . 1 92 1 . 265 1 . 142 1 . 1 1 1  1 . 1 14 . 762 

50 E - 13 1 . 981 . 503 1 . 002 1 . 1 07 1 . 046 1 . 02 1  . 986 . 659 

5 1  E - 14 2 . 961 . 455 . 920 1 . 048 1 . 032 1 . 01 7  . 949 . 604 

52 F -01  2 . 96% . 303 . 67S . 81 5  . 81 1  . 782 . 7 1 2  . 442  

53 F -02 2 . 961 . 540 1 . 203 1 . 427 1 . 406 1 . 370 1 . 285 . 832  

54 F - 03 2 . 64% . 578 1 . 181  1 . 3 1 6  1 . 237 1 . 193 1 . 1 64 . 804 

55 F -04 1 . 981 . 545 1 . 195 1 . 1 64 . 889 . 876 1 . 052 . 799 

56 F -05 2 . 64% . 632 1 . 237 1 . 368 1 . 285 1 . 234 1 . 204 . 848 

57 F -06 1 . 981 . 639 1 . 230 1 . 388 1 . 35 1  1 . 302 1 .  2 1 0  . 804 

58 F-07 2 . 641 . 666 1 . 291 1 . 504 1 . 505  1 . 439 1 . 309 . 874 

59 F-08 1 . 98% . 565 1 . 1 79 1 . 423 1 . 443 1 . 392 1 .  267 . 835  

60 F - 09 2 . 64% . 666 1 . 29 1  1 . 504 1 . 505 1 . 439 1 . 309 . 874 

6 1  F - 10 1 . 981 . 639 1 . 230  1 . 388 1 . 35 1  1 . 302 1 .  2 1 0  . 804 

62 F - 1 1  2 . 64% . 632 1 . 237 1 . 368 1 . 285 1 . 234 1 . 204 . 848 

63 F - 1 2  1 . 98% . 545  1 . 195  1 . 1 64 . 889 . 878 1 . 052 . 799 

A - 53 



lABILE A- 1 2  

PEAKING FACTOR I�ATA FOR TMI -2 CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
El ement Grid Enr ich 1 2 3 4 5 6 7 
Number loc . wt . level level level level level level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

64 F - 13 2 . 641 . 586 1 . 192 1 . 307 1 . 223 1 . 203 1 . 184 . 791  

65 F - 1 4  2 . 961 . 540 1 .  2l)3 1 . 427  1 . 406 1 . 371  1 . 285 . 832 

66 F - 1 5  2 . 961 . 303 . 6:79 . 8 15  . 8l l  . 782 . 7 1 2  . 442 

67 G-01  2 . 961 . 323 • 7l)3 . 944 1 . 04 1  1 . 024 . 918 . 619 

68 G-02 2 . 641 . 532 1 . 1 l)3 1 . 309 1 . 324 1 . 302 1 .  2 1 2  . 793 

69 G -03 1 . 9� . 586 1 . 1 :77 1 . 340 1 . 302 1 . 263 1 . 197 . 806 

70 G-04 2 . 641 . 643 1 . 250 1 . 373 1 . 289 1 . 237 1 . 204 . 846 

7 1  G -05 1 . 9� . 650 1 . 199 1 . 340 1 . 3 1 1  1 . 267 1 . 188 . 810  

72  G-06 2 . 641 . 679 1 . 298 1 . 500 1 . 509 1 . 467 1 . 342 . 881 

73 G - 07 1 . 9� . 643 1 . 250 1 . 469 1 . 489 1 .  44 1 1 . 304 . 848 

74 G-08 2 . 641 . 655 1 . 31 1 1 . 594 1 . 649 1 . 592 1 . 428 . 940 

75  G -09 1 . 9� . 643 1 . 250 1 . 469 1 . 489 1 . 441  1 . 304 . 848 

76 G - 10 2 . 641 . 679 1 . 298 1 . 500 1 . 509 1 . 467 1 . 342  . 881 

77 G - 1 1  1 . 98% . 608 1 . 1 !�2 1 . 353 1 . 3 1 6  1 . 267 1 . 188 . 800 

78 G- 1 2  2 . 64% . 643 1 .  2!50 1 . 375  1 . 289 1 .  237  1 . 204 . 846 

79 G - 1 3  1 . 98% . 586 1 .  1 :7 7  1 . 340 1 . 302 1 . 263 1 . 1 97 . 806 

80 G- 14  2 . 64% . 532 1 . 1 1)3 1 . 30� 1 . 324  1 . 302 1 .  2 1 2  . 793 

81 G- 1 5  2 . 96% . 323 . 701 . 944 1 . 04 1  1 . 024 . 9 18 . 6 1 9  

82 H - 0 1  2 . 96% . 4 1 9  . 9 1,2 1 . 149 1 . 1 66 1 . 142 1 . 050 . 665 

83 H - 02 2 . 96% . 57 1  1 .  3:79 1 . 689 1 .  695 1 .  674 1 .  573 1 . 006 

84 H - 03 2 . 64% . 6 1 7  1 .  2!58 1 . 474 i . 463 1 . 408 1 . 305 . 870 



TABLE A- 1 2  

PEAKING FAICTOR DATA FOR TMI - 2  CORE 

- - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Element Gri d  Enr ich 1 2 3 4 5 6 7 
Nullber Loc . wt . Level Level Level Level Level Level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

85 H-04 1 . 981 . 538 1 . 030 1 . 20 1  1 . 162 1 . 046 . 946 . 699 

86 H-05 2 . 64% . 670 1 . 274 1 . 456 1 . 441  1 . 384 1 . 270 . 848 

87 H-06 1 . 9� . 565 1 . 1 79 1 . 423 1 . 443 1 . 392 1 . 267 . 835 

88 H-07 2 . 641 . 655 1 . 3 1 1  1 . 594 1 . 649 1 . 592 1 . 428 . 940 

89 H-08 2 . 641 . 641  1 . 465 1 . 82 1 1 . 873 1 . 854 1 . 693 1 . 067 

90 H-09 2 . 641 . 655 1 . 3 1 1  1 . 594 1 . 649 1 . 592 1 . 428 . 940 

9 1  H- 10  1 . 981 . 565 1 . 1 79 1 . 423 1 . 443 1 . 392 1 . 267 . 835  

92 H- 1 1  2 . 64% . 670 1 . 274 1 . 456 1 . 44 1  1 . 384 1 . 270 . 848 

93 H- 1 2  1 . 981 . 536 1 . 030 1 . 20 1  1 . 162 1 . 046 . 946 . 699 

94 H - 13 2 . 641 . 61 5  1 . 258 1 . 474 1 . 463 1 . 408 1 . 305 . 870 

95 H - 1 4  2 . 961 . 57 1  1 . 379 1 . 689 1 . 695  1 . 674 1 .  573 1 . 006 

96 H- 1 5  2 . 961 . 4 19  . 942 1 . 149 1 . 166 1 . 142 1 . 050 . 665 

97 K-01  2 . 96% . 323 . 70 1  . 944 1 . 04 1 1 . 024 . 9 1 8  . 6 1 9  

98 K-02 2 . 64% . 532  1 . 103 1 . 309 1 . 324 1 . 302 1 .  2 1 2  . 793 

99 K-03 1 . 981 . 586 1 . 1 77 1 . 340 1 . 302 1 . 263 1 . 1 97 . 806 

100 K-04 2 . 64% . 643 1 . 2 50 1 . 373 1 . 289 1 .  237 1 . 204 . 845 

101  K-05 1 . 98% . 628 1 . 1 97 1 . 348 1 . 3 1 6  1 . 278 1 . 195  . 793 

102 K-06 2 . 64% . 679 1 . 298 1 . 500 1 . 509 1 . 465 1 . 342  . 881  

103 K-07 1 . 98% . 643 1 . 250 1 . 469 1 . 489 1 . 44 1  1 . 304 . 848 

1 04 K-08 2 . 64% . 655 1 . 3 1 1  1 . 594 1 . 649 1 . 592  1 . 428 . 940 

105  K - 09 1 . 98% . 643 1 . 250 1 . 469 1 . 489 1 . 44 1  1 . 304 . 848 



TABLE A- 1 2  

PEAKING FACTOR DATA FOR TMI - 2  CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

El ement Gri d  Enri ch 1 2 3 4 5 6 7 
Number loc . wt . level level level level level Level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 06 K- 10  2 . 64% . 679 1 . 298 1 . 500 1 . 509 1 . 465 1 . 342 . 881 

1 07 K- 1 1  1 . 981 . 619 1 . 2 10  1 . 368 1 . 3 18  1 . 259 1 . 184 . 8 10  

108 K - 1 2  2 . 64% . 643 1 . 250 1 . 373 1 . 289 1 . 237  1 . 204 . 845  

109 K- 1 3  1 . 981 . 586 1. . 1 7 7  1 . 340 1 . 302 1 . 263 1 . 197 . 806 

1 10 K- 14  2 . 64% . 532 1 . 103 1 . 309 1 . 324 1 . 302 1 . 2 1 2  . 79 1  

I l l  K- 1 5  2 . 96% . 323 . 701  . 944 1 . 041  1 . 024 . 918  . 619  

1 1 2  l-01  2 . 96% . 303 . 679 . 8 1 5  . 81 1  . 782 . 7 1 1  . 442 

1 13 l-02 2 . 96% . 538 1 . 203 1 . 427 1 . 406 1 . �70 1 . 285 . 832 

1 14 l-03 2 . 64% . 560 1 . 166 1 . 291  1 . 204 1 . 1 79 1 . 166 . 797 

1 1 5 l-04 1 . 98% . 545 1 . 195 1 . 162 . 889 . 876 1 . 052 . 799 

1 16 l-05 2 . 64% . 632 1 . 237 1 . 366 1 . 285 1 . 234 1 . 203 . 848 

1 1 7  l -06 1 . 98% . 639 1 . 230 1 . 388 1 . 351  1 . 302 1 . 2 1 0  . 804 

1 18 L -07 2 . 64% . 666 1 . 289 1 . 504 1 . 504 1 . 439 1 . 309 . 87 2  

1 19 l -08 1 . 98% . 565 1 . 1 77 1 . 42 1 1 . 443 1 . 392  1 . 267  . 834 

1 20 l -09 2 . 64% . 666 1 . 289 1 . 504 1 . 504 1 . 439 1 . 309 . 87 2  

1 2 1  l - 10  1 . 98% . 639 1 . 230 1 . 388 1 . 35 1  1 . 302  1 . 208 . 804 

1 22 l- 1 1  2 . 64% . 63 2  1 . 237  1 . 366 1 . 285 1 . 234  1 . 203 . 848 

1 23 L - 1 2  1 . 98% . 545 1 . 195 1 . 1 62 . 887 . 876 1 . 052  . 799 

1 24 l - 1 3  2 . 64% . 582 1 . 1 60 1 . 300 1 .  241  1 . 203 1 . 162  . 802 

1 25 l - 1 4 2 . 96% . 538 1 . 203 1 . 42 7  1 . 406 1 . 370  1 . 285 . 832 

1 2 6  l - 1 5  2 . 96% . 303 . 679 . 81 5  . 81 1  . 782 . 7 1 1  . 442 



PEAKING FACTOR DATA FOR TMI -2 CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

El ement Gri d  Enri ch 1 2 3 4 5 6 7 
Number loc . wt . level Level level level level level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 27 M-02 2 . 96% . 455 . 920 1 . 048 1 . 032 1 . 01 5  . 949 . 604 

1 28 M-03 1 . 981 . 503 1 . 002 1 . 107 1 . 046 1 . 02 1  . 984 . 659 

1 29 M-04 2 . 64% . 597 1 . 192 1 . 265 1 . 140 1 . 1 1 1  1 . 1 1 4 . 762 

130 M-05 1 . 981 . 453 1 . 1 18 1 . 281  1 . 166 1 . 1 1 6 1 . 1 20 . 775 

131 M-06 2 . 64% . 588 1 . 263 1 . 401  1 . 289 1 . 24 1  1 . 230 . 850 

132  M-07 1 . 981 . 624 1 . 208 1 . 357  1 . 3 1 1  1 . 261  1 . 186 . 802 

133 M-08 2 . 64% . 670 1 . 274 1 . 456 1 . 441  1 . 384 1 . 270 . 848 

134 M-09 1 . 98% . 61 7  1 . 22 1  i . 364 1 . 309 1 . 270 1 . 204 . 799 

135  M-10  2 . 64% . 588 1 . 261  1 . 401  1 . 289 1 . 24 1  1 . 230 . 848 

136 M- 1 1  1 . 98% . 453 1 . 1 18 1 . 281 1 . 166 1 . 1 16 1 . 1 20 . 775  

137  M- 1 2  2 . 64% . 595 1 . 190 1 . 265 1 . 140 1 . 1 1 1  1 . 1 1 4 . 762 

138 M- 13  1 . 98% . 503 1 . 002 1 . 107 1 . 046 1 . 01 9  . 984 . 659 

139 M- 14  2 . 96% . 455  . 920 1 . 048 1 . 032 1 . 01 5  . 949 . 604 

140 N-02 2 . 96% . 286 . 564 . 655  . 654 . 630 . 575 . 378 

141  N-03 2 . 96% . 442 . 848 . 969 . 964 . 938 . 878 . 59 1  

142 N-04 1 . 98% . 498 . 975 1 . 094 1 . 050 1 . 006 . 947  . 639 

143 N-05 2 . 64% . 564 1 . 168 1 . 283 1 . 1 7 1  1 . 1 20 1 . 1 1 1  . 780 

144 N-06 1 . 98% . 558 1 . 2 1 2  1 . 182 . 905 . 883 1 . 052 . 802 

145  N-07 2 . 64% . 644 1 . 243 1 . 370 1 . 293 1 . 247 1 . 208 . 845 

146 N -08 1 . 98% . 536 1 . 030 1 . 1 99 1 . 160 1 . 046 . 946 . 699 

147 N -09 2 . 64% . 644 1 . 243 1 . 368 1 . 293 1 . 247  1 . 208 . 845 

A - 5 7  



TABlE A- 1 2  

PEAKI NG FACTOR DATA FOR TMI - 2 CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

El ement Gr i d  Enr i ch 1 2 3 4 5 6 7 
Number loc . wt . Level level Level Level Level Level level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 48 N- 1 0  1 . 98% . 558 1 . 2 1 2  1 . 182 . 905 . 883 1 . 052 . 802 

1 49 N- 1 1  2 . 64% . 564 1 . 1 68 1 . 28 1  1 . 1 7 1  1 . 1 20 1 . 1 1 1  . 780 

1 50 N- 1 2  1 . 98% . 498 . 9:73 1 . 094 1 . 050 1 . 006 . 947  . 639 

1 51 N- 1 3  2 . 96% . 442 . 848 . 969 . 964 . 938 . 878 . 59 1  

1 52 N - 14 2 . 96% . 286 . 51)4 . 655  . 654 . 630 . 575  . 378 

1 53 0-03 2 . 96% . 3 14  . 61 3  . 690 . 676 . 663 . 622 . 400 

1 54 0-04 2 . 96% . 442 . 848 . 969 . 964 . 938 . 878 . 591  

1 55 0 -05 1 . 98% . 499 . 991  1 . 1 1 4 1 . 069 1 . 035  . 986 . 665 

1 56 0-06 2 . 64% . 560 1 . 1 70 1 . 3 1 1 1 . 230 1 . 1 90 1 . 164 . 804 

1 57 0-07 1 . 98% . 586 1 . 164 1 . 331  1 . 302 1 . 254 1 . 1 77 . 79 1  

1 58 0 -08 2 . 64% . 6 1 5  1 . 256 1 . 472 1 . 46 1  1 . 408 1 . 304 . 870 

1 59 0 -09 1 . 98% . 586 1 . 164 1 . 33 1 1 . 302 1 . 254 1 . 1 77 . 79 1  

1 60 0- 1 0  2 . 64% . 549 1 . 1 55 1 . 298 1 . 22 1  1 . 186 1 . 166 . 804 

16 1  0 - 1 1  1 . 98% . 499 . 9!H 1 . 1 14 1 . 069 1 . 035  . 986 . 665 

1 62 0 - 1 2  2 . 96% . 442 . 848 . 969 . 964 . 938 . 878 . 59 1  

1 63 0- 1 3  2 . 96% . 3 14  . 6 Jl3 . 690 . 674 . 663 . 62 1  . 400 

1 64 P-04 2 . 96% . 286 . 5f;4 . 655 . 654 . 628 . 575 . 3 78 

165  P-05 2 . 96% . 455  . 9 ll8 1 . 048 1 . 032  1 . 0 1 5  . 949 . 602 

1 66 P -06 2 . 96% . 538 1 . 102  1 . 406 1 . 395 1 . 362 1 .  276 . 830 

167  P-07 2 . 64% . 5 16  1 . 1 U 1 . 342 1 . 340 1 . 305 1 .  2 1 7  . 800 

1 68 P - 08 2 . 96% . 57 1  1 . 3 i' 7  1 . 687 1 . 695 1 .  673 1 .  573 1 . 006 



TABLE A- 1 2  

PEAKI NG FACTOI� DATA FOR TMI -2  CORE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

El ement Grid Enri ch 1 2 3 4 5 6 7 
Number loc . wt . level level level level level level Level 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

169 P-09 2 . 64% . 516  1 . 1 22 1 . 342 1 . 340 1 . 305 1 . 2 1 7  . 800 

1 70 P - 1 0  2 . 96% . 538 1 . 182 1 . 406 1 . 395 1 . 362 1 . 276 . 830 

1 7 1  P- 1 1  2 . 96% . 455 . 918 1 . 046 1 . 032 1 . 0 15  . 949 . 602 

172  P- 1 2  2 . 96% . 286 . 564 . 655 . 654 . 628 . 575 . 378 

1 73 R-06 2 . 96% . 303 . 679 .8 15  . 81 1  . 782 . 7 1 1  . 442 

1 74 R-07 2 . 96% . 323 . 701  . 942 1 . 041  1 . 023 . 918  . 61 7  

1 75 R-08 2 . 96% . 4 1 7  . 942 1 . 147 1 . 166 1 . 1 42 1 . 050 . 663 

1 76 R-09 2 . 96% . 323 . 70 1  . 942 1 . 041 1 . 023 . 918  . 61 7  

177  R- 10  2 . 96% . 303 . 679 . 815  . 810 . 7£. 2 . 7 1 1 . 442 



1 2 3 4 :!1 

. 383 . 323 . 4 19 . 323 . 383 

, 7 a 9 1 8  1 1  1 2  1 3  1 4  

. 286 . 4:5:5 . :!138 . :5 1 6  . :57 1  . :!1 1 8  . :t3B . 4:!1:5 . 286 

1 :5  1 6  1 7  1 8  1 9  28 2 1  22 23 24 2:!1 

. 3 1 6  . 442 . :!11111 . :578 . :!188 . 6 1 7  • :!IBB . :599 • :511 1 . 444 . 3 1 6  

26 27 28 29 38 3 1 32 33 34 3:!1 36 37 38 

• 286 . 442 . 498 . :!1114 . :!I  .. . 646 • :!138 . 64h . :!I  .. . :!Jh4 . 498 . 444 . 2Bh 

39 48 4 1  42 43 44 4:5 46 47 48 49 9 :5 1  

• 4:5:5 • :5113 . :597 • 4:53 . :189  . h32 . 678 . fliNt . :189  . 4:53 . :597 • :se:s . 4:5:5 

:52 :53 :54 :5:5 :56 :57 :sa :59 ,. 6 1  62 63 64 6:5 ,, 

. 3m . :54. . :578 . :54:5 . h32 . h:S9 _ ,, .. . :s.:s - �  . 639 . 632 . :54:5 . :586 . :54111 . 31113 

67 fiB 69 78 7 1  72 73 74 7:5 76 77 78 79 ae 8 1  

. 323 . :532 . :586  . 643 • 6:58 . 679 . 643 • 6:5:5 . 643 . 679 . flea . 643 . :586 . :532 . 323 

82 83 84 a:s 86 87 88 89 98 91 92 93 94 9:5 96 

. 4 19 . :57 1  . 6 17 . :538 . 678 . :t6:t . fl:t:t . 64 1  • 6:5:5 • :tfi:S . 678 . :t36 . 6 1:5 . :571 . 4 19 

97 98 " 1 1118 11111 11112 1 1113 1 1114 l llle 1 1116 1 1117 1 1118 1 C!J9  1 1 8 1 1 1  

. 323 . :t32 • :tiNt . 643 . 628 • 679 . 643 • 6::5� . 643 . 679 . 6 1 9  . 643 . :tBfl . :532 . 323 

1 ! 2  1 1 3 1 1 4 1 1 :5 1 1 6 1 1 7 1 1 8 1 1 9 1 28 1 2 1  1 22 1 23 1 24 1 2:5 1 26 

. 383 . :s3a . :SMI • :54:5 . 632 . h39 · """ . :tfi:S · """ • 639 . 632 • :S4:t . :sa:: . :538 . JIIJ3 

1 27 1 211 1 29 1 38 1 3 1  1 32 1 33 1 34 1 3� 1 36 1 37 1 38 1 39 

. 4:5:5 . 93 . :597 • 4:53 . :saa . 624 . 678 . 6 1 7  . :sea . 4:53 • :t9:t . :!11113 . 4:t:t 

1 48 1 4 1  1 42 1 43 1 44 1 4:5 1 46 1 47 1 48 1 49 1 38  1 :t 1  1 :52 

. 286 . 442 . 498 . :t64 . :s:sa . h44 . :t:Sfl . 644 . :t:tB . :t64 . 498 • 442 . 286 

1 :t3 1 :54 
.. 

1 :t:t 1 :56  1 :57 1 :tB 1 :59 1 611 1 6 1  1 62 1 63 

. 3 1 4  . 442 . 499 . :t68  . :tBfl  . 6 1 :5  . :t86 . :t49 . 499 . 442 . J 1 4  

1 64 1 6:5 1 66 1 67 1 68 1 69 1 78 1 7 1  1 72 

El •m��nt No 

. 286 . 4:t:t . :s3a . :t 1 6  • :t7 1 . :t 1 6  • :539 . 4:t:t . 296 

P•ak l nQ 
1 73 1 74 1 7:5 1 76 1 77 

Fac:tar 
. 31113 . 323 . 4 1 7  . 323 . :SII:S 



PEAKI NG FACTORS FOR AXIAL LEVEL 2 OF 7 

1 2 3 4 :1 

. 67'1 . 7111 . '142 • 7113 . 67'1 

6 7 8 " 1 11  1 1  1 2  1 3  1 4  

. :164 . '1211 1 . 1 8 1 . 1 2 1 . 37 1 . 1 2 1 . 1 8 . '1211 • :164 

1 :1  1 6  1 7  1 8  1 '1  211 2 1  22 23 24 2:1 

. 6 1 :1  . 848 . 'I'll 1 . 211 1 . 1 6 1 . 2� 1 . 1 6 1 . 1 8 . 993 . 848 . 6 1 :1  

26 27 28 29 311 : n  32 �3 34 3:1 36 37 38 

- �4 . 848 . 9� 1 . 17 1 .  2 1  1 . 24 1 . 1113 1 . 24 1 .  2 1  1 . 1 7 . 97� . 848 . �64 

3'1 4lt 4 1  42 43 44 4:1 46 47 48 4'1 :Ill :I I  

• '1211 1 • •  1 . 1 9 1 . 1 2 1 . 26 1 . 211 1 . 27 1 . 211 1 . 26 1 . 1 2 1 . 1'1 1 . 811 . '1211 

:12 :13 :14 :1:1 :16 :17 :sa :1'1 611 6 1  62 63 64 6� 66 

. 67'1 1 . 211 1 . 18 1 . 19 1 . 23 1 . 23 1 . 2'1 1 . 1 7 1 . 2'1 1 . 23 1 . 23 1 . 1 '1 1 . 1 9 1 .  2111 . 679 

67 68 6'1 711 71 72 73 74 7:1 76 77 78 7'1 8111 8 1  

• 7113 1 . 1 11 1 . 1 7 1 . �  1 . 1 9 1 . 2'1 1 . 2:1 1 .  3 1  1 . �  1 . 2'1 1 . 1 9 I .  2:1 1 . 1 7 1 . 1 111 . 71111 

82 83 84 as 86 87 88 89 911 9 1  92 93 94 9:1 96 

. '142 1 . 37 1 . �  1 . 1113 1 . 27 1 . 1 7 1 .  3 1  1 . 46 1 .  3 1  1 . 1 7 1 . 27 1 . 1113 1 .  2:1 1 . 37 . 942 

97 '18 " 1 1111 1 1111 1 112 1 1113 1 1114 1111:1 1 1116 1 1117 1 118 1 1119 1 1 11 1 1 1  

. 7111 1 . 1 11 1 . 1 7 1 . 2:1 1 . 1 '1 1 .  2'1 1 .  2:1 1 .  3 1  1 . �  I .  2'1 I .  2 1  1 .  2:1 1 . 1 7 1 . 1 11 • 711 1 

1 1 2 1 1 3 1 1 4 1 1 :1 1 1 6 1 1 7 1 1 8 1 1 9 1 211 1 2 1  1 22 1 23 1 24 1 2:1 1 26 

. 67'1 1 . 211 1 . 1 6 1 . 1 9 1 . 23 1 . 23 1 .  28 1 . 1 7 1 . 28 1 . 23 1 .  23 1 . 1 9 1 . 1 6 1 • 2111 . 679 

1 27 1 28 1 2'1 1 311 1 3 1  1 32 1 33 1 34 1 3:1 1 36 1 37 1 38 1 39 

. '1211 1 . 1111 1 . 1 '1 1 . 1 1  1 . 26 1 .  2111 1 . 27 1 . 22 1 . 26 1 .- 1 1  1 . 1 9 1 . 811 . 92111 

1 411 1 4 1  1 42 1 43 1 44 1 4:1 1 46 1 47 1 48 1 49 1 :5111 1 :1 1  1 :12 

. :164 . 848 . 97:1 1 . 1 6 1 .  2 1  1 . 24 1 . 113 1 . 24 1 . 2 1  1 . 1 6 . 973 . 848 . :164 

1 :13 1 :14 1 :1:1  1 :16 1 :57 1 :18 1 :1'1 1 6111 1 6 1  1 62 1 63 

. 6 1 3  . 848 • 9'11 1 . 1 7 1 . 1 6 1 .  2:1 1 . 1 6 1 . 1 :1 . 99 1  . 848 . 6 1 3  

1 64 1 6:1 1 66 Ua7 1 68 1 69 1 7111 1 7 1  1 72 

El e111.nt No 
. :164 . 9 1 8  1 . 1 8  1 . 12 1 . 37 1 . 1 2  1 . 1 8 . 9 1 8  . :164 

Peak i nQ 
1 73 1 '74 1 7:1 1 76 1 77 

Fac:tcr 
. 679 • 711 1 . 942 . 711 1  . 679 



I MD L C.  M - I .)  

P EAK I NG FACTORS FOR AX I AL LEVEL 3 OF 7 

1 2 3 4 !!I 

. 81 !!1  . 944 1 . 1 4 . 944 . 81 !!1  

6 7 8 9 1 11  1 1  1 2  1 3  14 

. 6!!1!!1 1 . 84 1 . 411 1 . 34 1 . 68 1 . 34 1 . 411 1 . 114 . 6:5!!1 

1!!1 1 6 1 7  1 8  1 9  211 21 22 23 24 2:5 

. 6911 . 969 1 . 1 1  1 . 32 1 . 33 1 . 47 1 . 33 1 .  3 1  1 .  1 1  . 971 . 6911 

26 27 28 29 ;sa 3 1  32 33 34 3!!1 36 37 38 

. 6!!1!!1 . 969 1 . 119  1 � 28 1 . 18 1 . 37 1 . 28  1 . 37 1 . 18 1 . 28 1 . 09 . 97 1  . 6:5!!1 

39 48 4 1  42 43 44 4!!1 46 47 48 49 9 :5 1  

1 . 84 1 . 1 11 1 . 26 1 . 28  1 . 48 1 . 34 1 . 4� 1 . 36 1 . 411 1 . 28 1 . 26 1 . 1 11 1 . 114 

!52 !53 � �s � !57 � !59 ,. 61 62 63 64 6:5 66 

. 81� 1 . 42 1 .  3 1  1 . 16 1 . 36  1 . 38 1 . S8 1 . 42 1 . S8  1 . 38 1 . 36 1 . 1 6 1 . 311 1 . 42 . 8 1 !!1  

67 68 •• 78 71 72 73 74 7!!1 76 77 78 79 88 81 

. 944 1 . 38 1 . 34 1 . 37 1 . 34 1 . :511 1 .  4ft 1 . :59 1 . %  1 .  :511 1 . 3� 1 . 37 1 . 34 1 .  311 . 944 

82 83 84 e a• 87 88 89 911 9 1  92 93 94 9:5 •• 

1 . 1 4 1 . 68 1 . 47 1 . 211 1 . 4:5 1 . 42 1 . :59 1 . 82 1 . :59 1 . 42 1 . 4!!1 1 . 211 1 . 47 1 .  ft8 1 . 1 4 

97 98 99 1 - 1111 1112 1113 1114 IllS 1 116  1 117 1 118  1 89 1 1 11 1 1 1  

. 944 1 . 38 1 . 34 1 . 37 1 . 34 1 . :511 1 . 46 1 . :59 1 . 4. 1 . :58  1 . 36 1 . 37 1 . 34 1 .  311 . 944 

1 12 1 13 1 14 1 1:5 1 16 1 1 7 1 1 8 1 19 1 211 1 2 1  1 22 1 23 1 24 1 2:5 126 

. 81 !!1  1 . 42 1 . 29 1 . 16 1 . 36 1 . 38 1 . :58  1 . 42 1 . :511 1 . 38 1 . 36 1 � 1 6 1 .  311 1 . 42 . 81 :5  

1 27 1 28 1 29 138 131  1 32 1 33 1 34 13!!1 1 3ft 1 37 1 39 1 39 

1 . 114 1 . 111 1 . 26 1 . 28 1 .  411 l . JS  1 . 4:5 1 . 36 1 .  411 1 . 28 1 . 2. 1 . 1 11 1 . 04 

1 411 1 4 1  1 42 1 43 144 1 4:5 1 4ft 1 47 1 48 1 49 1 :511 1 !!11 1 �2 

. 6SS . 969 1 . 119  1 . 28 1 . 1 8 1 . 37 1 . 1 9 1 . 36 1 . 1 8 1 . 28 1 . 89 . 969 . 6!!1!!1 

1 !!13 1 !!14 1 !!IS 1 �  1:57 1 :58 1 !!19 1 611 1 6 1 1 62 1 63 

. 6911 . 969 1 . 1 1 1 .  3 1  1 . 33 1 . 47 1 . 33 1 . 29 1 .  1 1  . 9ft9 . 6911 

1 64 1 6:5 1 66 1 67 1 68 1 69 1 711 1 7 1  1 72 
El tttnent No 

. 6!!1!!1 1 . 114 1 . 411 1 . 34 1 . ft8 1 . 34 1 .  411 1 . 114 . 6!!1!!1 

Peaki nQ 
1 73 1 74 17:5 1 76 1 77 

Factor 
. 81 :5  . 942 1 . 1 4 . 942 . 8 1 !!1  



PEAKI NG FACTORS FOR AX I A L  LEVEL 4 Ut I 

1 2 3 4 � 
-

t 
. 81 1  1 . 114  1 .  u .  1 . 114  . 81 1  

6 7 8 9 18 1 1 1 2  1 3  1 4  

. 6�4 1 . 83 1 . 39 1 . 34 1 . 69 1 . 34 1 . 39 1 . 113 . 6::54 

1 �  1 6  1 7  1 8  1 9  28 21 22 23 24 2� 

. 676 . 964 1 . 87 1 . 23 1 . 38 1 . 46 1 .  311 1 . 24 1 . 117 . 964 . 676 

26 27 28 29 38 3 1 32 33 34 3� 36 37 38 

. 6�4 . 964 1 . 115  1 . 17 • 9lr.5 1 . 29 1 . 16 1 . 29  • 9lr.5 1 . 1 7  1 .  W-5 . 964 . 6::54 

39 g 41 42 43 44 4S 46 47 48 49 9 � 1  

1 . 83 1 . 114  1 . 1 4 1 . 16 1 . 28 1 . 3 1 1 . 44 1 . 32 1 . 28 1 . 16 1 . 1 4 1 . 114 1 . 113 

:52 :53 :54 :5:5 :56 :57 :58 :59 y 61 62 63 64 6:5 66 

. au 1 . 48 1 . 23 . 889 1 . 28 1 . 3:5 1 . �  1 . 44 1 . �  1 . 3� 1 . 28  . 889 1 . 22 1 . 411 . 8 1 1  

67 68 69 � 71 72 73 74 7S 76 77 78 79 Btl 81 

1 . 114  1 . 32 1 . 38 1 . 28 1 . 3 1 1 . S.  1 . 48 1 . 64 1 . 48  1 . :511 1 .  3 1  1 . 28  1 .  311 1 . 32 1 . 114 

82 83 84 as 86 87 aa 89 98 9 1 92 93 94 9� 96 

1 . 16 1 . 69 1 . 46 1 . 16 1 . 44 1 . 44 1 . 64 1 . 87 1 . 64 1 . 44 1 . 44 1 . 16 1 . 46 1 . 69 1 . 16 

97 98 99 1- 1111 1112 1 83 1 114 1W-5 1116 1 117 1- 1119 1 111 1 1 1  

1 . 114 1 . 32 1 . 38 1 . 28 1 .  31 1 .  SID 1 . 48 1 . 64 1 . 48  1 .  :Sit 1 .  3 1  1 . 28 1 .  311 1 . 32 1 . 114 

1 1 2 1 1 3 1 1 4 1 1 � 1 1 6 1 1 7 1 18 1 1 9 1 211 1 2 1  1 22 1 23 124 12:5 1 26 

. 81 1  1 . 48 1 .  211 . 889 1 . 28  1 . 3:5 1 .  SID 1 . 44 1 . SII 1 . 3:5 1 . 28 . 887 1 . 24 1 .  411 . 8 1 1  

1 27 1 28 129 1 311 1 3 1  1 32 1 33 1 34 1 3� 1 36 1 37 1 3B 1 39 

1 . 113 1 . 114  1 . 1 4 1 . 16 1 . 28  1 .  31 1 . 44 1 .  311 1 . 28 1 . 16 1 . 1 4 1 . 114 1 . 113 

148 1 4 1  1 42 143 1 44 1 4� 1 46 1 47 1 48 1 49 1 :SII 1 :S 1  1 :S2 

. 6:54 . 964 1 . 11:5  1 . 17 • 9lr.5 1 . 29 1 . 1 6 1 . 29 . 9r.5 1 . 1 7 1 . 11� . 964 . 6::54 

i S3  1:54 1� 1::56 1:57 1::58 1M 1611 1 6 1  1 62 1 63 

• 67&A . 964 1 . 116  1 . 23 1 .  311 1 . 46 1 .  311 1 . 22 1 . 116  . 964 . 674 

1 64 1 6:S 1 66 167 1 68 1 69 1711 1 7 1  1 72 
El •m•nt No 

. 6::54 1 . 113 1 . 39 1 .  34 1 . 69 1 . 34 1 . 39 1 . 113 . 6::54 
Peak l nQ 

1 73 1 74 1 7� 1 76 1 77 
Factor 

. 8 1 1 1 . 1114 1 . 1 6 1 . 114  . 81 11 



1 :5  

. 663 

26 27 

. 638 . 94e 

39 411 

1 . 111 1 . 112 
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., TABLE B - 1  SUMMARY CIF I CBC T IME SERI ES FUNCTIONS 

Functi on 
Ident i ficat i on 

AFW-SG-A 

Functi on Type 

FLOW 

Functi on System 

STEAM GENERATOR A 

Descr i pt i on :  Aux Feedwater Secondary Inject i on Rate based upon 
secondary mass i nventory - SG-A T imser 

Qual i fi cat i on category : EST TFtEND Uncertai nty : 

Comments : 

AFW-SG-8 FLOW STEAM GENERATOR B 

Descr i pt i on :  Aux Feedwater SE!condnry Injecti on Rate based upon 
secondary mass il nvent �ry - SG-6  T imser 

Qual i fi cat i on category : EST TREND 

Comments : 

AH-TE- 50 1 1 -M TEMPERATURE 

Uncertai nty : 

REACTOR BU I LDING 

Descri pt i on :  Ambi ent Temperature , Letdown Cool er Area 
T imser2 

I CBC 
Area 

T IMSER 

TIMSER 

T I MSER 

Qual i fi cat i on category : QUAL/lrREND Uncertai nty : 2 . 7  OR 3 . 3  F 

Comments : DATA ARE TREND AT TEMP . PEAK 586 MIN . 

.• 
AH -TE - 50 12 -H  TEMPERATURE REACTOR BU I LD ING 

Descr i pt i on :  Amb i ent Temperature , Dra i n  Tank Area 

T IMSER 

T i mser2 

Qual i f i cat i on category : QUAL/lrREND Uncerta i nty : 2 . 7  OR 3 . 3  F 

Comments :  DATA ARE TREND JH TEMP . PEAK 47 - 53 & 587 - 593 M I N .  



TABLE B- 1 SUMMARY OIF ICBC T IME SER IES FUNCTIONS 

Functi on 
Identi fi cat i on 

BS-PR-4388-S 

Functi on Ty1�e 

PRESSURE 

Functi on System 

REACTOR BUI LD ING 

Descri pt i on :  Reactor Bui l d i ng Pressure - Compos i te 

I CBC 
Area 

TIMSER 

Qual i fi cat i on category : QUAL I F I ED 

T imser2 

Uncertai nty : . 32&2 . 1 5PS IA 

Comments : COMPOSITE DATA 

DC -R-3399-M RADIATION DECAY HEAT 

Descri pt i on :  Decay Heat Cl osed A Loop Rad i at i on Mon i tor 
Timser2 

T I MSER 

Qual i fi cat i on category :  TREND 

Corrments : 

Uncertai nty : TIME + - 5  M I N  

DC - R - 3400- M  

Descri pt i on :  

RADIATION DECAY HEAT 

Decay Heat Cl osed B Loop Rad i at i on Mon i tor 
T i mser2 

T IMSER 

Qual i f i cat i on category : TREND 

Comment s : 

Uncertai nty : T IME + - 5  M I N  

FW-TE - 1 13 1 - P  TEMPERATURE FEEDWATER B 

Descr i pt i on :  Feedwater Heater B Out l et Temperature 
T i mser 

Qual i f i cat i on category : QUAL I F I ED 

Comments : 

Uncerta i nty : 2 . 2  DEG F 

B - 2  

T IMSER 



TABlE 8- 1 SUff4ARY OF ICBC TIME SER IES FUNCTIONS 

Functi on 
Identi fi cat i on Funct i on Type Functi on System 

FW-TE- 1 134-P TEMPERATURE FEEDWATER A 

Descr i pt i on :  Feedwater Heater A Outl et Temperature 
Timser 

Qual i fi cat i on category : QUAl i F I ED 

Coments : 

Uncertai nty : 2 . 2  DEG F 

HGOl POWER PRESSURIZER 

Descri pti on : Pressuri zer Heater Group 1 Operat i on 

Qual i fi cat i on category : TREND 

Coments : 

HG02 POWER 

Unce"'tai nty : 

PRESSUR IZER 

Descri pt i on :  Pressuri zer Heater Group 2 Operat i on 

Qua ·1 i fi cat i on category :  TREND 

Comments : 

HG03 POWER 

Uncertai nty : 

PRESSURI ZER 

Descri pt i on : Pressuri zer Heater Group 3 Operat i on 

Qual i fi cat i on category : TREND Uncerta i nty : 

Comments : 

8 - 3 

Cond 

Cond 

Cond 

I CBC 
Area 

T IMSER 

COND 

COND 

COND 



TABLE  8- ! SUMMARY OF ICBC T IME SERI ES FUNCTIONS 

Functi on 
Identi fi cat i on Funct i on System 

HG04 POWER PRESSURIZER 

Descri pt i on :  Pressuri zer Heater Group 4 Operat i on 

Qual i ficat i on category :  TREND 

Comments :  

HGOS POWER 

Uncertai nty :  

PRESSURI ZER 

Descr i pt i on : Pressuri zer Heater Group 5 Operati on 

Qual i fi cati on category :  TREND 

Ccmments : 

HG06 POWER 

Uncertai nty :  

PRESSURIZER 

Descr i pt i on : Pressuri zer Heater Group 6 Operat i on 

Qual i fi cat i on category : TREND 

Comments : 

HG07 POWER 

Uncertai nty :  

PRESSUR IZER 

Descr i pt i on : Pressuri zer Heater Group 7 Operat i on 

Qual i fi cat i on category :  TREND 

Comments : 

B - 4  

Uncerta i nty : 

Cond 

Cond 

Cond 

Cond 

COND 

COND 

COND 

COND 

I CBC 
Area 



TABLE 8- 1 SUMMARY OF ICBC TIME SERI ES FUNCT IONS 

Functi on 
Ident i fi cat i on Functi on Type Functi on System 

HGOS POWER PRESSURIZER 

Descr i pt i on :  Pressuri zer Heater Group 8 Operati on 

Qual i fi cati on category : TREND 

Co11111ents : 

HG09 POWER 

Uncertai nty : 

PRESSURIZER 

Descr i pt i on :  Pressuri zer Heater Group 9 Operat i on 

Qual i fi cat i on category : TREND 

Comments :  

HGI O  POWER 

Uncertai nty : 

PRESSUR IZER 

Descr i pt i on : Pressuri zer Heater Group 1 0  Operat i on 

Qual i fi cat i on category : TREND 

Comment s : 

HG l l  POWER 

Uncerta i nty : 

PRESSURIZER  

Descri pt i on :  Pressuri zer Heater Group 1 1  Operat i on 

Qual i fi cati on category : TREND 

Comments : 

B - 5  

Uncertai nty : 

Cond 

Cond 

Cond 

Cond 

COND 

COND 

COND 

COND 

I CBC 
Area 



TABLE 8 - 1 SUMMARY OF I CBC T IME SERI ES FUNCTIONS 

Funct i on 
Identi fi cat i on Funct i on Type Funct i on System 

HG1 2  POWER PRESSURIZER 

Descri pti on : Pressuri zer Heater Group 1 2  Operati on 

Qual i fi cat i on category : TREND 

Comments : 

HG13  POWER 

Uncertai nty : 

PRESSURIZER 

Descri pt i on :  Pressuri zer Heater Group 1 3  Operati on 

Qual i f icat i on category : TREND 

Comments : 

Uncertai nty : 

Cond 

Cond 

COND 

COND 

ICEC 
Area 

HP-R-207 - M  RADIAT ION-GM AUX BU I LD ING T IMSER 

Descri pt i on : I ntermed i ate Cool i n� Puttlp Area Rad i at i on Mon i tor -
i n  the Auxi l i ary Bu 1 l d i ng T imser2 

Qual i fi cat i on category : TREND 

Comments : 

HP - R - 2 19 -G -M RADIAT ION - GAS 

Uncer�ai nty : T IME +- l OM ! N  

AUX BU I LD ING T IMSER 

Descri pt i on :  Stat i on Vent Rad i at i on Mon i tor - Gas 

Qual i f i cat i on category : TREND 

Comments : 

B - 6  

T i mser2 

Uncertai nty : T IME + - 2  M I N  



TABLE B - 1 SUMMARY OF ICBC T IME SERI ES FUNCT IONS 

Functi on 
Ident i fi cat i on 

HP-R-222 -G -M  

Funct i on Type 

RADIAT ION - GAS 

Funct i on System 

AUX BU I LD ING 

Descri pt ion : Aux i l i ary Bu i l d i ng Purge Ai r Exhaust Radi at i on 
Mon i tor ,  Upstream of F i l ter - Gas Ti mser2 

ICBC 
Area 

T IMSER 

Qual i fi cat i on category : TREND 

Comment s :  

Uncertai nty : T IME + - 2  MIN  

HP-R - 222 - 1 -M 

Descri pt i on :  

RADIAT ION - IOD INE AUX BU I LD I NG 

Aux i l i ary Bu i l d i ng Pur�e Ai r Exhaust Rad i at i on 
Mon i tor ,  Upstream of F 1 l ter I od i ne T imser2 

T IMSER 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty :  T IME + - 2  MIN  

H P - R - 2 2 2 - P -M  

Descri pt i on :  

RAD IAT I ON - PART . AUX BU I LD ING 

Auxi l i ary Bu i l d i ng Purge Ai r Exhaust Rad i at i on 
Mon . , Upstream of F i l ter - Part i cul ate T i mser2 

T IMSER 

Qual i f i cati on category :  TREND 

Comments : 

Uncertai nty : T IME + - 2  M I N  

H P - R - 2 2 5 - G - M  RAD IAT I ON - GAS REACTOR BU I LD I NG 

De scri pt i on :  Reactor Bu i l d i ng Purge A i r Exhaust , Duct A ,  
Rad i at i on Mon i tor - Gas T i mser2 

T IMSER 

Qual i f i cat i on category : TREND 

Comments : 

Uncerta i nty : T IME + - 2  M I N  

B - 7  



TABLE B- 1 SUMMARY OF ICBC T IME SERI ES FUNCT IONS 

Functi on 
Ident i fi cat i on 

HP-R-225- 1 -M 

Descr i pt i on :  

Funct i on Type Functi on System 

RADIATION - IODINE REACTOR BU I LDING 

Reactor Bu i l d i ng Purge Ai r Exhaust , Duct A ,  
Rad i at i on Mon i tor - Iod i ne Timser2 

ICBC 
Area 

TIMSER 

Qual i fi cat i on category : TREND Uncertai nty : T IME + - 2  MIN  

Comments : 

HP-R-225 - P-M 

Descr i pt i on : 

RADIATION - PART . REACTOR BU I LDING 

Reactor Bu i l d i ng Purge Ai r Exhaust , Duct A ,  
Rad i at i on Mon i tor - Part i cu l ate Ti mser2 

T IMSER 

Qual i fi cat i on category : TREND 

Comment s :  

Uncerta i nty : T IME + - 2  M IN  

HP-R-226 - G-M 

Descri pt i on :  

RADIATION - GAS REACTOR l3U I LD ING 

Reactor Bu i l d i ng Purge Ai r Exhaust , Duct B ,  
Rad i at i on Mon i tor - Gas Ti mser2 

T I MSER 

Qual i fi cat i on category : TREND 

Comment s : 

Uncertai nty : T IME + - 2  M I N  

HP -R -226 - I -M 

Descri pt i on :  

RAD IAT ION - IODINE REACTOR BU I LD ING 

Reactor Bu i l d i ng Purge Ai r Exhaust , Duct B ,  
Rad i at i on Mon i tor - Iod i ne T imser2 

T I MSER 

Qual i f i cat i on category : TREND Uncerta inty :  T I ME + - 2  M IN  

Comments : 

B - 8  



TABLE  B- 1 SUMMARY OIF ICBC T IME SER I ES FUNCT IONS 

Functi on 
Ident i fi cati on 

HP-R- 226-P-M 

Descr i pt i on :  

Funct i on Type Funct i on System 

RAD IATION - PART . REACTOR BU I LD ING 

Reactor Bui l d i ng Purje Ai r Exhaust , Duct B ,  
Rad i at i on Moni tor - Part i cul ate T imser2 

ICBC 
Area 

T IMSER 

Qual i fi cat i on category :  TREND 

Comments : 

Uncertai nty : T IME + - 2  M IN  

HP-R-228-G-M RADIATION - GAS AUX BU I LD ING T IMSER 

Descr i pt i on : Aux i l i ary Bu i l d i ng Purge Ai r Exhaust Rad i ati on 
Moni tor , Downstream of F i l ter - Gas T i mser2 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty : T IME + - 2  M I N  

HP-R - 228- 1 -M 

Descr i pt i on :  

RAD IATION - IOD I NE AUX BU I LD ING 

Aux i l i ary Bu i l d i ng Purge Ai r Exhaust Rad i at i on 
Mon i tor ,  Downstream of F i l ter - I od i ne T i mser2 

T IMSER 

Qual i fi cat i on category :  TREND 

Comments : 

Uncerta i nty : T IME + - 2  M I N  

HP -R - 228- P - M  

Descr i pt i on :  

RAD IATION - PART . AUX BU I LD I NG 

Aux i l i ary Bu i l d i ng Purge A i r  Exhaust Rad i at i on 
Mon . , Downstream of F i l ter - Part i cul ate T i mser2 

T I MSER 

Qual i f i cat i on category : TREND 

Comments : 

Uncerta i nty : T IME  + - 2  M I N  

B - 9  



TABLE B - 1  SUMMARY O F  ICBC T IME SER I ES FUNCT I ONS 

Funct i on 
Ident i fi cat i on Functi on Type Funct i on System 

I CBC 
Area 

HP-R-229-G-M  RADIAT ION - GAS REACTOR BU I LD ING T IMSER 

Descri pti on :  Hydrogen Purge Radi at i on Mon i tor - Gas 
Timser 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty : T IME + - 2  M IN  

HP-R-3236-M RADIATION - GM REACTOR BU I LD ING T IMSER 

Descri pt i on :  Reactor Bu i l d i ng Purge Un i t  Area Rad i at i on Mon i tor 
Ti mser2 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty : T IME + - l SM IN  

HP -R - 3238-M RADIAT ION - GM AUX BU I LD ING 

Descr i pt i on :  Aux i l i ary Bu i l d i ng Exhaust Un i t  Area Rad i ati on 
Mon i tor Ti mser2 

T IMSER 

Qual i f i c at i on category : TREND 

Comments :  

Uncerta i nty : T IME +- 1 5M I N  

HP-R- 3240 - M  RAD IATION - G�t FUEL HANDL ING BU I LD ING 

Descr i pt i on :  Fuel Handl i ng Exhaust Un i t  Area Rad i at i on Mon i tor 
T i mser2 

T IMSER 

Qual i f i cat i on category : TREND Uncertai nty : T IME + - l SM I N  

Comment s : 

B - 1 0  



TABlE B- 1 SUMMARY ()If I CBC T IME SERI ES FUNCT IONS 

Funct i on 
Ident i fi cat i on 

HPI/MAKEUP 

Descri pt i on :  

Funct i on Type Funct i on System 

FLOW MAKEUP/LETDOWN 

HPI/Makeup Est . Based on Expected Resu l ts , from 
a mass bal ance analys i s  of the Pri . Sys . Cond 

Qual i fi cat i on category : EST TREND 

Comments : 

Uncerta i nty : 

I C -R- 109 1 -M 

Descr i pt i on : 

RADIATION REACTOR COOLANT 

I ntermed i ate Cool ant letdown , Cool er B Rad i at i on 
Mon i tor T i mser2 

COND 

I CBC 
Area 

T IMSER 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty : T IME + - 5  M I N  

IC -R - 1092 -M  

Descri pt i on :  

RADIAT ION - SC INT . REACTOR COOLANT 

I ntermed i ate Cool ant letdown , Cool er A Rad i ati on 
Mon i tor T i mser2 

T IMSER 

Qual i f i cat i on category : TREND 

Comments : 

Uncerta i nty :  T I ME + - 5  M I N  

I C - R - 1 093 -M RAD IAT I ON REACTOR COOLANT 

Descr i pt i on :  I ntermed i ate Cool ant Letdown , I n l et Rad i at i on 
Mon i tor T i mser2 

T I MSER 

Qual i fi cat i on category :  TREND 

Comments : 

Uncerta i nty :  T I M E  + - 5  M I N  

B - 1 1  



TABLE 8- 1 SUMARY OF I CBC T IME SERI ES FUNCTIONS 

Funct i on 
Ident i fi cat i on Funct i on l}'pe 

lASl DECAY HEAT DECAY HEAT 

Descri pt i on :  Decay Heat 

Qual i ficat i on category : QUAL I FI ED 

Co!Mients : 

LETDOWN FLOW FLOW 

Functi on System 

REACTOR CORE 

T i mser 

Uncertai nty : 20% READ . 

MAKEUP/LETDOWN 

Descri pt i on :  letdown Cool er Mass Fl owrate 

Qual i fi cat i on category : QUAL I FI ED 

Comments : CALCULATED PARAMETER 

MU -R - 720H-M RADIATION 

Cond 

Uncertai nty :  24 . 6% READ . 

MAKEUP/LETDOWN 

Descr i pt i on :  Primary Cool ant Letdown H I  Rad i at i on Mon i tor 
T i mser2 

ICBC 
Area 

T IMSER 

COND 

T IMSER 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty :  T IME + - 5  MIN  

MU - R - 720L -M  RAD IAT ION MAKEUP/LETDOWN 

Descri pt i on :  Pri mary Cool ant letdown LO Rad i at i on Mon i tor 
T i mse ·  � 

T I MSER 

Qual i f i cat i on category : TREND 

Comments : 

�Dcerta1 nty :  T I ME + - 5  M IN  

B - 1 2  



TABLE 8- 1 SUMMARY OF ICBC TIME SER I ES FUNCTIONS 

Functi on 
Identi fi cat i on Functi on Type Funct i on System 

HU-TE-739-M TEMPERATURE MAKEUP/LETDOWN 

Descr i pt i on :  Letdown Cool er lA Outl et Temperature 
Timser 

Qual i fi cat i on category : QUAL I F I ED 

Coments : 

Uncertai nty :  1 0%  READING 

MU-TE -740-M TEMPERATURE MAKEUP/LETDOWN 

Descr i pt i on :  Letdown Cool er 1 8  Outl et Temperature 
Timser 

Qual i fi cat i on category :  QUAL I F I ED 

Coments : 

Uncertai nty : 1 0%  READING 

N I -ND- 1 - P NUCLEAR - BF3 REACTOR VESSEL 

Descr i pt i on : Source Range Power level 
T i mser 

Qual i fi cat i on category : QUAL I F I ED 

Comments : 

Uncertai nty : T IME+OS - 30S 

N I -ND - 1 - S NUCLEAR - BF3 REACTOR VESSEL 

Descr i pt i on :  Source Range Power Level 
T i mser 

ICBC 
Area 

TIHSER 

TIMSER 

T IMSER 

T IMSER 

Qual i f i cat i on category : QUAL I F I ED 

Comments : 

Uncerta i nty :  T I ME+10S- 45S 

8 - 1 3 



TABLE  8- 1 SUMMARY OF ICBC TIME SERI ES FUNCTIONS 

Functi on 
I dent i fi cat i on Funct i on Type Funct i on System 

N I -ND-2 - P  NUCLEAR - BF3 REACTOR VESSEL 

Descri pt i on :  Source Range Power level 
T i mser 

Qual i fi cat i on category : QUAL. I F I ED 

Comments : 

Uncertai nty : TIME+OS-30S 

N I - ND - 3 - S  NUCLEAR - lOIN REACTOR VESSEL 

Descr i pt i on :  Intermed i ate R.ange Power Level 
Ti mser 

I CBC 
Area 

TIMSER 

TIMSER 

Qual i fi cat i on category : TREND 

Comments : 

Uncerta i nty : T I ME+l0S-45S 

N I - ND - 4 - S  NUCLEf.R - ION REACTOR VESSEL 

Descri pt i on : I ntermed i ate Range Power Level 

T IMSER 

T i mser 

Qual i fi cat i on category : TREND 

Comments : 

Uncerta i nty : T IME+l0S- 45S 

NSAC MAKEUP FLOW MAKEUP/ LETDOWN 

Descr i pt ion :  NSAC MAAP V2 . 0 Cal cul at i on of HP J/Makeups 

Qual i f i cat i on category : EST IIMATE 

Comments : 

B - 1 4  

Uncerta i nty : 

COND 

Cond 



TABlE 8- 1 SUMMARY OF ICBC T IME SERIES FUNCTIONS 

Funct i on 
Identi ficat i on 

PC PIA 

Functi on Type 

B INARY 

Functi on System 

REACTOR COOlANT-A COND 

Descri pt i on :  Primary Cool ant Pump I A  (Start/Stop T imes ) ,  B i n ary 
Functi on Cond 

Qual i fi cati on category : TREND 

Co11111ents : 

PCPIB  B INARY 

Uncertai nty : 

REACTOR COOlANT- S  COND 

Descr i pt i on :  Primary Cool ant Pump I B  (Start/Stop T imes ) ,  B i nary 
Funct i on Cond 

Qual i fi cat i on category : TREND 

Co11111ents : 

PCP2A B I NARY 

Uncerta i nty : 

REACTOR COOLANT-A COND 

Descr ipt ion : Primary Cool ant Pump 2A (Start/Stop T i mes ) ,  B i nary 
Funct i on Cond 

Qual i fi cat i on category : TREND 

Comments : 

PCP2B B INARY 

Uncertai nty : 

REACTOR COOLANT- S  COND 

Descr i pt i on : Pri mary Cool ant Pump 28  (Start/Stop T i mes ) , Bi nary 
Funct i on Cond 

Qual i f i cat i on category : TREND 

Comments : 

B - 1 5  

Uncertai nty : 

ICBC 
Area 



TABLE B - 1 SUMMARY OF ICBC T IME SERIES FUNCTIONS 

Funct i on 
Ident i fi cati on Funct i on TYI>e Funct i on System 

ICBC 
Area 

PORV FLOW RATE FLOW PRESSURI ZER T IMSER 

Descr ipt ion :  Di scharge F l ow Rate Through the Pressuri zer PORV -
Cal cul ated Parameter T i mser 

Qual i fi cat i on category : QUAL I F J[ ED Uncertai nty : 20% READ ING 

Comments : CALCULATED PARAMETER , FROM 220 - 3 18  M I N . UNCERT . 
I S  +50%, - 20% 

PRESS . - PRIMARY PRESSURE REACTOR COOLANT 

Descri pt i on :  Reactor Cool ant C:ompos i te Pressure 
T i mser3 

T IMSER 

Qual i ficat i on category : QUAL I F I ED Uncerta i nty : 40 PS I (MAX ) 

Comments :  COMPOS ITE DATA 

PRESSURE UNC PRESSURE REACTOR COOLANT COND 

Descri pt i on : Primary System Pressure Uncertai nty ,  Di sconti nuous 
Funct i on Cond 

Qual i fi cat i on category : QUAL I F I ED 

Comment s : 

PZR HEAT POWER POWER 

Uncertai nty :  

PRESSUR IZER 

Descr i pt i on : Tota l  Pressuri zer Heater Group Power 

Qual i fi cat i on category : TREND 

Comments : 

B - 1 6  

Uncerta i nty :  

COND 



TABLE 8- 1 SUMMARY OF I CBC T IME SERIES FUNCT IONS 

Funct i on 
Identi fi cati on 

RC - 1 - l  Tl - l - R  

Functi on Type 

LEVEL 

Descr i pt i on :  Pressuri zer level 

Qual i ficat i on category : QUALI F I ED 

Comments : 

Functi on System 

PRESSURIZER 

T i mser3 

Uncerta i nty : 24 I N  

ICBC 
Area 

T IMSER 

RC - 14A-FT-CALC FLOW REACTOR COOLANT - LOOP A T IMSER 

Descr i pt i on :  Cal cul ated Loop A Mass Fl ow Rate 
Ti mser 

Qual i fi cat i on category : QUAL I F I ED Uncerta i nty : SEE UNC . CH . 

Comments : SEE RC - 14A-FT-UNC-U & - L  

RC- 14A-FT-UNC - L  FLOW REACTOR COOLANT - LOOP A T IMSER 

Descr i pt i on :  lower Uncertai nty of Funct i on RC - 14A- FT-CALC 
T i mser 

Qual i fi cat i on category : Uncertai nty : 

Comments : LOWER UNCERTAINTY FUNCT ION FOR RC - 14A-FT-CALC 

RC- 1 4A-FT-UNC -U FLOW REACTOR COOLANT - LOOP A T IMSER 

Descri pt i on : Upper Uncertai nty of Funct i on RC - 1 4A- FT -CALC 
T i mser 

Qual i fi cat i on category : Uncerta i nty : 

Comment s : UPPER UNCERTA I NTY FUNCT I ON FOR RC - 1 4A- FT -CALC 

B - 1 7  
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TABLE B - 1 SUMMARY OF ICBC T IME SERI ES FUNCT IONS 

Funct i on 
Ident i fi cat i on Functi on Type Funct i on System 

I C8C 
Area 

RC - 148- FT-CALC FLOW REACTOR COOLANT - LOOP 8 T IMSER 

Descri pt i on : Cal cul ated loop B Mass Fl ow Rate 
T imser 

Qual i fi cat i on category :  QUAl i F I ED Uncertai nty : SEE UNC . CH . 

Comments : SEE RC - 148-UNC -U & - l  

RC - 148-FT-UNC - l  FLOW REACTOR COOLANT - LOOP 8 T IMSER 

Descri pt i on : lower Uncerta i nty of Funct i on RC - 14A-FT-CALC 
T imser 

Qual i fi cat i on category : Uncertai nty :  

Comments : LOWER UNCERTA INTY FUNCT ION FOR RC - 148- FT-CALC 

RC - 148- FT -UNC -U  FLOW REACTOR COOLANT - LOOP B T IMSER 

Descr i pt i on :  Upper Uncerta i nty Funct i on of RC - 1 48 - FT -CALC 
T imser 

Qual i fi cat i on category : Uncertai nty :  SEE UNC . CH . 

Comment s : 

RC - 1 5A-TE3 -M  

Descr i pt i on :  

UPPER UNCERTA INTY FUNCT ION FOR RC - 1 48- FT-CALC 

TEMPERATURE REACTOR COOLANT-A 

Col d  leg Temperature - Pump 2A I n l et : W i de Range 
( E l ev .  3 1 0 ' 2 " ) T i mser 

T IMSER 

Qual i f i cat i on category : TREIND Uncerta i nty : T I ME + - 5  M IN  

Comments :  USE AS I N I T IAl COND IT ION , CONDIT ION AT 1 00 AND 1 74 
MIN . 

B- 1 8  



TABLE 8- 1 SUMMARY OF I CBC T IME SERI ES FUNCTIONS 

Funct i on 
Ident i fi cat i on Functi on Type Funct i on System 

IC8C 
Area 

RC - 1 58-TE2-M TEMPERATURE REACTOR COOLANT-8  T IMSER 

Descr i pt i on :  Col d  leg Temperature - Pump 1 8  I n l et : W ide Range 
T imser 

Qual i fi cat i on category : TREND Uncertai nty :  T IME+-2 . 5M IN  

Comments :  

RC - 1 58-TE3 -M 

Descr ipt ion :  

DATA ARE TREND 

TEMPERATURE REACTOR COOLANT-8 

Col d leg Temp,erature - Pump 28 I n l et : W ide Range 
( El ev .  3 10 ' 2  ' ) T imser 

T IMSER 

Qual i fi cati on category : TREND Uncertai nty :  T IME+- 2 . 5MIN  

Comments : USE AS IN IT IAL CONDITION ,  CONDIT ION AT 100 AND 1 74 
M I N .  

RC - 2 -TEI/2 - P  TEMPERATURE 

Descri pt i on :  Pressuri zer Temperature 

Qual i fi cat i on category : QUAL I F I ED 

Comments : 

PRESSUR IZER T I MSER 

Ti mser 

Uncertai nty : 2 . 5  DEG F 

RC - 5A-TE2 -R  TEMPERATURE REACTOR COOLANT - LOOP A T I MSER 

Descri pti on :  Col d leg Temperature - loop 1A I n let :  Wide Ran ge 
T i mser4 

Qual i ficat i on category : QUAL I FI ED Uncerta i nty :  1 . 9 1  DEG F 

Comments : QUAL I F I ED FOR F I RST 1000 M I N .  

B - 1 9  



TABLE 8 - 1  SUMMARY OF ICBC T IME SER I ES FUNCT IONS 

Funct i on 
Ident i fi cat i on Funct i on Type Funct i on System 

ICBC 
Area 

RC - 5B-TE2 - R  TEMPERATURE REACTOR COOLANT - LOOP B TIMSER 

Descr i pt i on :  Col d  Leg Temperature - Pump 1 8  I n l et : W i de Range 
T i mser4 

Qual i fi cat i on category : QUAL I F I ED Uncertai nty : 1 . 9 1 DEG F 

Comments : QUAL I F I ED FOR F I RST 1000 M I N .  

RC - 9 -TE -P  TEMPERATURE PRESSUR I ZER 

Descri pt i on :  Pressuri zer Surge L i ne Temperature 
Ti mser 

TIMSER 

Qual i fi cati on category :  TREND 

Comments : 

Uncertai nty : T IME + - 1  M IN  

RC -Vl  B I NARY PRESSURI ZER 

Descr i pt i on : Pressuri zer Spray Val ve Pos i t i on ( Open/Cl osed ) , 
B i nary Funct i on Cond 

Qual i f i cat i on category :  QUAL I F I ED Uncerta i nty : N .  A .  

Comment s : 

RC -V2 B I NARY REACTOR COOLANT 

Descr i pt i on :  Pres sur i zer Bl ock Val ve Pos i t i on ( Open/Cl osed ) , 
B i nary Funct i on T i mser 

COND 

T IMSER 

Qual i f i cat i on category :  QUAL I F I ED 

Comment s : 

Uncert a i nty : T I ME+ - 0 . 5M I N  

B - 20 



TABLE 8- 1 SUMMARY OF I CBC T IME SERIES FUNCTIONS 

Functi on 
Identi fi cati on 

SF-R-3402 -M 

Funct i on TypE! 

RADIATION 

Funct i on System 

SPENT FUEL 

Descr i pt i on :  Spent Fuel Cool i ng Area Rad i at i on Mon i tor 
T imser2 

ICBC 
Area 

T IMSER 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty :  T IME + - 5  MIN  

SG-A- LEVEL LEVEL STEAM GENERATOR A 

Descri pt i on : Steam Generator A - Compos i te level 
T imser3 

Uncertai nty :  9 I N  Qual i fi cat i on category : QUAL I F I ED 

Comments : COMPOS ITE DATA 

SG-8- LEVEL LEVEL STEAM GENERATOR B 

Descr i pt i on :  Steam Generator B - Compos i te level 
T i mser3 

Qual i fi cat i on category : QUAL I F I ED Uncerta i nty :  9 I N  

Comments : COMPOS ITE DATA 

SP- l OA-PT l - R  PRESSURE STEAM GENERATOR A 

Descr i pt i on :  Turb i ne Header Pr�ssure - Loop A 
T imser3 

Qual i f icat i on category : QUAL I F I ED Uncertai nty : 8 . 2  PS I 

Comments : 

B- 2 1  

T I MSER 

T I MSER 

T IMSER 



TABLE 8- 1 SUMMARY OF I CBC T IME SERIES FUNCT IONS 

Funct i on 
Ident i fi cat i on 

SP- 1 2A-TEl - P  

Funct i on Type 

TEMPERATURE 

Funct i on System 

STEAM GENERATOR A 

Descr i pt i on :  Steam Generator A - Upr �r  Downcomer Temperature 
E l evat i on 320 ' 1 "  T imser 

Qual i fi cat i on category : QUAL I F I ED 

Comments :  

SP- 1 2A-TE2 - P  TEMPERATURE 

Uncerta i nty : 2 . 2  DEG F 

STEAM GENERATOR A 

Descr i pt i on :  Steam Generator A - Upper Downcomer Temperature 
T i mser 

Qual i f i cat i on category : QUAL I F I ED 

Comments :  

SP- 1 28 -TE l - P  TEMPERATURE 

Uncerta i nty : 2 . 2  DEG F 

STEAM GENERATOR 8 

Descr i pt i on :  Steam Generator 8 - Upper Downcomer Temperature 
El evat i on 320 ' 1 ,  T i  mser 

Qual i fi cat i on category : QUAL I F I ED 

Comments : 

SP - 1 28 - TE2 - P  TEMPERATURE 

Uncerta i nty : 2 . 2  DEG F 

STEAM GENERATOR 8 

Descr i pt i on : Steam Generator 8 - Upper Downcomer ' Temperature 
T i mser 

Qual i f i cat i on category : QUAL I F I ED Uncerta i nty � 2 . 2  DEG F 

Comments : 

B - 22 

ICBC 
Area 

T IMSER 

T IMSER 

T IMSER 

T IMSER 



TABLE 8 - 1  SUMMARY OF ICBC T IME SERI ES FUNCTIONS 

Functi on 
Identi fi cat i on Functi on Type Functi on System 

SP-2A-TE1 - P  

Descr i pt i on :  

TEMPERATURE STEAM GENERATOR A 

Steam Generator A - Shel l Temperature 
El evat i on 303 ' 2" T i mser 

Qual i fi cati on category : QUALI F I ED 

Coments : 

Uncertai nty :  8 . 1  DEG F 

SP-2A-TE2 - P  TEMPERATURE STEAM GENERATOR A 

Descri pt i on :  Steam Generator A - Shel l Temperature 
Ti mser 

Qual i fi cat i on category : QUAL I F I ED 

Coments : 

Uncertai nty :  8 . 1 DEG F 

SP-2A-TE3 - P  TEMPERATURE STEAM GENERATOR A 

Descr i pt i on :  Steam Generator A - Shel l Temperature 
Ti mser 

Qual i fi cati on category : QUAL I F I ED 

Comments : 

Uncerta i nty : 8 . 1 DEG F 

SP-2A-TE4 - P  TEMPERATURE STEAM GENERATOR A 

Descri pt i on :  Steam Generator A - Shel l Temperature 
T i mser 

Qual i fi cat i on category : QUAL I F I ED 

Comments :  

Uncerta i nty :  8 . 1 DEG F 

8 - 23 

ICBC 
Area 

T IMSER 

T IMSER 

T IMSER 

T IMSER 



TABLE 8- 1 SUMMAR\f OF ICBC T IME SER I ES FUNCTIONS 

Funct i on 
Ident i fi cat i on Funct i on Type Funct i on System 

SP- 2A-TE5-P  

Descr ipt i on : 

TEMPERATURE STEAM GENERATOR A 

Steam Generator A - Shel l Temperature 
El evat i on 338 ' 3 "  Steam Outl et T i mser 

Qual i fi cat i on category : QUALI F I ED 

Comments : 

Uncertai nty :  8 . 1 DEG F 

SP- 28-TEI -P  TEMPERATURE STEAM GENERATOR 8 

Descri pt i on :  Steam Generator - 8 - Shel l Temperature 
T i mser 

Qual i fi cati on cate9ory : QUAL I F I ED 

Comments : 

Uncerta i nty : 8 . 1 DEG F 

SP- 28-TE2 - P  TEMPERATURE STEAM GENERATOR 8 

Descr i pt i on :  Steam Generator 8 - Shel l Temperature 
T i mser 

Qual i fi cat i on category : QUAL I F I ED 

C<.�mments : 

Uncertai nty : 8 . 1 DEG F 

SP - 28 -TE3 - P  TEMPERATURE STEAM GENERATOR 8 

Descri pt i o1 :  Steam Generator 8 - Shel l Temperature 
T i ms e r  

Qual i fi cat i on category : QUAl i F I ED Uncerta i nty : 8 . 1 DEG F 

Comme n t s : 

8-24  

I C8C 
Area 

T IMSER 

T IMSER 

T IMSER 

T IMSER 



TABLE  8- 1 SUMMARY OF ICBC T IME SERI ES FUNCT IONS 

Functi on 
Identi fi cati on 

SP-28-TE4-P  

Functi on Type 

TEMPERATURE 

Functi on System 

STEAM GENERATOR 8 

Descri pti on :  Steam Generator 8 - Shel l Temperature 

Qual i fi cati on category : QUAL I F I ED 

Comment s :  

SP-28-TES-P  TEMPERATURE 

Timser 

Uncertai nty : 8 . 1 DEG F 

STEAM GENERATOR 8 

Descri pti on :  Steam Generator B - Shel l Temperature 
El evati on 338 ' 3" Steam Outl et T imser 

Qual i fi cat i on category : QUAL I F I ED 

Comments : 

SP-3A-TE1/2- P  TEMPERATURE 

Uncertai nty : 8 . 1 DEG F 

STEAM GENERATOR A 

Descri pt i on :  Steam Generator A - Downcomer Temperature 
Timser 

Qual i fi cat i on category : QUAL I F I ED 

Comments : 

SP-38-TE I/2- P TEMPERATURE 

Uncertai nty : 2 . 2  DEG F 

STEAM GENERATOR B 

Descri pt i on :  Steam Generator B - Downcomer Temperature 
T imser 

Qual i fi cati on category : QUAL I F I ED 

Comments : 

B - 25  

Uncertai nty : 2 . 2  DEG F 

ICBC 
Area 

TIMSER 

T IMSER 

TIMSER 

T I MSER 



TABLE B- 1 SUMMARY OF I CBC T IME SERI ES FUNCTIONS 

Funct i on 
Ident i fi cat i on 

SP-4A-TE - P  

Descr i pt i on :  

Funct i on Type Funct i on System 

TEMPERATURE STEAM GENERATOR A 

Steam Generator A - Mai n  Steam Temperature 
Turbi ne Bl dg . - Steam l i ne AI Timser 

Qual i ficat i on category : QUAL I F I ED Uncerta i nty :  2 . 1 DEG F 

Comments : 

SP-4B-TE - P  

Descr i pt i on :  

QUAL I F I ED FOR .IN I T IAL CONDIT IONS ONLY 

TEMPERATURE STEAM GENERATOR B 

Steam Generator B - Ma i n  Steam Temperature 
Turbi ne B ldg . T i mser 

Qual i fi cat i on category : QUAL I F I ED Uncertai nty :  2 . 1 DEG F 

Comments : QUAL I F I ED FOR I N I T IAL CONDIT IONS ONLY 

SP- SA-TEI/2 -R TEMPERATURE HEDWATER 

Descri pt i on :  Feedwater Temperature 
T i mser 

Qual i fi cat i on category : QUAL I F I ED Uncerta i nty : 1 . 78 DEG F 

Comments : QUAL I F I ED FOR H N I T IAL CONDIT IONS ONLY 

SP-6A - PT -ABS PRESSURE STEAM GENERATOR A 

Descr i pt i on : Steam Generator A - Secondary Absol ute Press ure 
T i mser3 

Qual i f i cat i on category : QUAL I F I ED Uncerta i nty : 1 6 . 2  PS I 

Comments : FA J LED AFTER 932 M I N . ( SE E  NOTE 49 )  

B - 2 6  

ICBC 
Area 

T IMSER 

TIMSER 

T IMSER 

T IMSER 



TABLE  8- 1 SUtiiARY OF ICBC T IME SER IES FUNCT IONS 

Functi on 
Identi fi cat i on 

SP-6A-PT1 - R  

Functi on Ty,,e 

PRESSURE 

Funct i on System 

STEAM GENERATOR A 

Descri pt i on : Steam Generator A - Steam Pressure 
Reactor bldg . - Steam l i ne Al  or A2 Timser3 

Qual i fi cati on category : QUAL I FUD Uncertai nty : 1 6 . 1 PS I 

Comments : FAI LED AFTER 932 MIN . (SEE NOTE 48) 

SP-68- PT-ABS 

Descri pt i on :  

PRESSURE STEAM GENERATOR 8 

Steam Generator 8 - Secondary Absol ute Pressure 
Timser3 

Qual i fi cati on category : QUAL I F I ED Uncertai nty : 16 . 2  PS I 

Comments : 

SP-68- PTI -R  

Descr i pt i on :  

FAI LED AFTER 932 MIN . (SEE NOTE 49) 

PRESSURE STEAM GENERATOR B 

Steam Generator 8 - Steam Pressure 
Reactor Bl dg . - Steam l i ne A1 or A2 Ti mser3 

Qual i fi cat i on category : QUAL I F i tD Uncertai nty : 1 6 . 1  PS I 

Comments : 

SP-8A- FT-R 

FAI LED AFTER 932 M I N .  ( SEE NOTE 48) 

FLOW FEEDWATER A 

Descri pt i on :  Mai n  Feedwater f'l ow Rate - loop A Steam Generator 
T i mser 

Qual i fi cati on category : QUAL I FI ED Uncertai nty :  . 1 06 MLB/HR 

Comments : QUAL I F I ED FOR INITIAL COND IT IONS ONLY 

8 - 2 7  

ICBC 
Area 

T IMSER 

T I MSER 

TIMSER 

T IMSER 



TABLE B - 1  �\JMMARV ()If ICBC T IME SER I ES FUNCT IONS 

Functi on 
Ident i fi cat i on 

SP-88-FT-R 

Functi on Type 

FlOW 

Funct i on System 

FEEDWATER B 

Descr i pt i on : Mai n  Feedwater F low Rate - loop B Steam Generator 
T i mser 

Qual i fi cat i on category : QUAL I F I ED Uncerta i nty : . 1 06 MlB/HR 

Conments : 

TE-Hl-A 

Descr i pt i on : 

QUAL IF IED FOR INITIAL CONDIT IONS ONLY 

TEMPERATURE REACTOR COOLANT LOOP A 

Reactor Cool ant Compos i te Hot leg Temperature -
loop A T i mser4 

Qual i fi cat i on category : QUAl/TREND Uncerta i nty :  1 . 14 DEG F 

Comments : COMPOSITE DATA 

TE-Hl-8 TEMPERATURE REACTOR COOLANT LOOP B 

Descri pt i on :  Reactor Cool ant Compos i te Hot leg Temperature -
loop B T imser4 

Qual i f i cat i on category :  QUAL/TREND Uncerta i nty :  1 . 1 4  DEG F 

Comments : COMPOS I TE DATA 

TSAT - PRIMARV TEMPERATURE REACTOR COOLANT 

Descr i pt i on : Reactor Cool ant Saturati on Temperature - Cal cul . 
from Compos i te Pri . Press .  PRESS . - PR I . T i mser4 

Qual i f i cat i on category : QUAL I F I ED Uncerta i nty : 4 . 8 DEG F 

Comments : COMPUTED PARAMETIER 
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ICBC 
Area 

T IMSER 

T IMSER 

T IMSER 

T IMSER 



TABLE 8- 1 SUMMARY ltlF ICBC T IME SERI ES FUNCTIONS 

Functi on 
Identi ficati on 

TSAT-SG-A 

Descri pt i on :  

Functi on T;ype Funct i on System 

TEMPERATURE STEAM GENERATOR A 

Saturati on Temperature Cal cul ated from Secondary 
Pressure (SP-6A-PT 1 - R) , Steam Gen . A Timser4 

Qual i fi cati on category : QUAL I IF I ED Uncertai nty : 5 . 5  DEG F 

Conments : 

TSAT-SG-8 

Descr i pt i on :  

COMPUTED PARAME'TER 

TEMPERATURE STEAM GENERATOR 8 

Saturat i on Temperature Cal cul ated from Secondary 
Pressure (SP-68-PT1 -R) , Steam Gen . 8 Timser4 

Qual i fi cat i on category : QUAL I F I ED Uncertai nty : 5 . 5  DEG F 

Comments :  COMPUTED PARAMETER 

WDL - PT - 1 202 -R  

Descri pt i on :  

PRESSURE PRESSURIZER 

Reactor Cool ant Dra i n  Tank (RCDT) Pressure 
T imser3 

Qual i fi cati on category : QUAL I F I ED Uncertai nty : 3 . 9  PS I 

Comments : QUAL I F I ED UP TO 932 MINUTES - FAI LED THEREAFTER 

WDL-R- 13 1 1 -M RADIATION DISCHARGE 

Descri pt i on :  Pl ant Effl uent Rad i at i on Mon i tor , Un i t  2 
T i mser2 

ICBC 
Area 

TIMSER 

TIMSER 

TIMSER 

T IMSER 

Qual i fi cat i on category : TREND 

Comments : 

Uncertai nty :  T IME + - 5  M IN  
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TABLE 8 - 1  SUMMARY O F  ICBC T IME SERI ES FUNCTIONS 

Funct i on 
Ident i ficat i on 

WDL-TE- 1 200-P  

Functi on Type 

TEMPERATURE 

Funct i on System 

PRESSURI ZER 

Descr i pt i on :  Reactor Cool ant Dra i n  Tank ( RCDT) Temperature 
T imser2 

Qual i fi cat i on category : QUAL I F' I ED 

Comments : 

WGD-R- 1480-G-M RADIAT ION - G�1S 

Uncertai nty :  1 . 7  DEG F 

WASTE GAS 

Descri pt i on :  Waste Gas Di scharge Duct Rad i at i on Mon i tor - Gas 
Ti mser2 

ICBC 
Area 

T IMSER 

T IMSER 

Qual i fi cat i on category : TREND 

Comments : 

Uncerta i nty : T IME +-2  M IN  
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APPENDI X  C - PROCEDURE TO REBUI LD USER DATA AREA 

I CBC Vers ion 3 . 1  conta ins  pr·ovi s i on for users to enter the i r  own t ime 
series  funct i ons . These data arE! stored i n  bl ock fi l es wi th i n  the \ICBC 
subdi rectory of the PC system; assoc i ated wi th th i s  bl ock fi l e  are a data 
and an i ndex fi l e  (UDATA . BLK, UDATA. DAT and UDATA . I DX ) . The user shou l d  
peri od ical l y  back these fi l es up on some d i sk med i a to i nsure that h i s 
i nformati on wi l l  not be l ost . 

A SAGE ut i l i ty ,  named REBU I LD ,  has been provi ded i n the \ ICBC area and 
can be used ( 1 )  to restore a damaged i ndex fi l e  to operat i on or ( 2 )  to 
remove unused space w ith i n  the UDATA . BLK fi l e  caused by del et i on of user 
funct i ons . 

The uti l i ty i s  accessed by E!nteri ng the ICBC subd i rectory ( cd\i cbc ) and 
typi ng the command ' rebu i l d '  fol l owed by a carri age return ( Enter) . A form 
shown i n  F igure C- 1 i s  produced on wh i ch the user enters ' Data '  as the n ame 
of the rel at i on to rebu i l d  and ' XCBC . OFL '  as  the current defi n i t i on f i l e  ( i f  
compact i ng a data fi l e ,  case 2 above , ' ICBC . DFL ' i s  al so requ i red as  the ol d 
defi n i t i on fi l e ) . Process i ng messages are d i spl ayed at the bottom of the 
form duri ng the rebu i l d  operat i on ;  shoul d errors occur , SAGE error message 
notat i on wi l l  be d i spl ayed . 

Restructure I Rebui l d  Proces s  

Th i s  process restructures a rel at i on ' s  data records and/or 
rebu i l ds i t s  i ndex . 

Name of rel at i on to rebu i l d  Data 

Name of current DFL fi l e  I CBC . DFL 

F i l l  in the Name of the old DFL fi l e  i f  a res tructure o f  the 
requested rel at i on i s  requ i red . I f  onl y  an i ndex rebu i l d  i s  
requ i red , l eave the o l d  DFL f i l e  name bl ank .  

Name o f  o l d  DFL fi l e  ICBC . DFL 

F i gure C - 1 .  REBU I LD Defi n i t i on Form 

Any I CBC data f i l e  or i ndex may be proces sed us i ng REBU I LD ,  however ,  
s i nce the u ser i s  unabl e to change data  i n  any fi l e  other than  UDATA , i t  i s  
preferred that errors i n  other fi l es wh i ch may occur be corrected by 
recopy i ng them from the Vers i on �1 . 1  d i s kettes to area \ I CBC . 

( - 1  
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APPENDI X  D - IMPROVED DEC IMATION OF REACT IMETER DATA CHANNELS 

A typ i cal react imeter channel conta ins  in excess of  20 , 000 sampl es for 
the fi rst 1 , 000 mi nutes of the TMI - 2  acci dent . The data base becomes 
i neffi c i 2nt both i n  speed of performance and requ i red d i sk storage space for 
channel s i n  excess of about 2 , 500 sampl es . The object i ve i n  dec i mat i ng the 
TMI -2 data i s  to provi de l ess than 2 , 500 samples  that represent the ori g i nal 
data wi th regard to magn i tude , event t i mi ng ,  frequency content , and 
measurement range . S i mple  methods such as keep i ng every tenth poi nt , 
al though s i mpl e and easy to impl ement , reduces the frequency content by the 
same magn i tude . A method uti l i z i ng the fi rst deri vat i ve ,  absol ute magn i tude 
changes , and rel at i ve mi n i ma and maxi ma of the data was devel oped to 
accompl i sh data dec i mat i on wh i l e  meet i ng the stated cri teri a .  The computer 
code wh i ch accompl i shed the dec imat i on i n  effect s i mul ated hand sel ecti on of 
the data to be retai ned . 

Tabl e 1 prov i des a summary of the dec imated data . On l y  1 4  of  the 
measurements requi red dec imat ion . The dec imat i on rat i o  ranged from 
approx imately 3 : 1  up to approxi mate ly  1 7 : 1 .  The number of sampl es reta i ned 
for a speci fi c  measurement and t ime peri od i s  h i gh ly  dependent on the 
character of the data . For exampl e a compari son of the ori gi nal  to 
dec imated data for the measured steam pressure of steam generator A 
( SP-6A- PT1 -R)  for three 100 mi nute t i me peri ods i s  shown i n  fi gures D - 1  
through 0-6 .  These figures show that the character of the data i s  retai ned 
wi th regard to frequency content (except for no i se ) , magni tudes ( var i at i ons 
are wi thi n data uncertai nty) and event t i mi ng .  No known essent i al features 
have been del eted from the data . 

D- 1 



l den t H \ c a t \ on 

PRESS . -PR I MARY 

RC-1 -L T l -L - R 

RC-5A-TE 2-R 

RC-5B-TE 2-R 

SG-A-L E V E L  

SG-B -L E V E L  

S P  - 1  OA-Pl l - R  

SP-6A-PT1 -R 

SP -6A-PT 1 -ABS 

SP-68-Pl l - R  

SP-68-PTl -ABS 

TE -HL -A 

TE -HL -8 

WDL-PT-1 20 2 - R  

TAB L E  0-1  
TM I - 2 R E ACT I ME TE R DAT A CHANN E L DE C I MAT I ON 

Oesc r \ p t \ on 

Reac tor Coo l a n t  C ompo s \ te P r e s s ur e  

P r e s s u r \ zer Level  

Co l d  Leg T empera ture - Loop 1A I n l e t : W 1 de Range 

C o l d  L eg Tempera ture - Pump 1 8 I n l e t : W 1 de Range 

Steam Gene r a tor A - Compo s i te Level  

S t eam Gen e r a tor 8 - Compo s \ te leve l 

T u r b \ ne Header P r e s s u r e  - L oop A 

Steam Gene r a tor A - S team P r e s s u r e  

S team Gen e r a tor A - Ab s o l u t e  P r e s s ur e  

S team Gene r a tcr B - Stea m  P r e s s u r e  

Steam Gene r a tor B - A b s o l u t e  P r e s s u r e  

Rea c tor C oo l a n t  Compos \ t e  Temper a t u r e  - loop A 

Reac tor C oo l an t  Compos \ t e  Tempe r a t u r e  - l oo p  B 

Rea c tor Coo l an t  Ora \ n  Tank ( RCOT ) P r e s s u r e  

Range 
( s ec ) 

- 1 0  - 1 000 

- 1 0  - 1 000 

- 1 0  - 1 000 

-1 0 - 1 000 

-1 0 - 1 000 

- 1 0  - 1 000 

-1 0 - 1 32 

-1 0 - 933 

- 1 0  - 933 

-1 0 - 933 

- 1 0  - 933 

-1 0 - 938 

- 1 0 - 979 

- 1 0  - 933 

Nr Samp l e s  
Or 1 g 1 na l  Oec 1 ma ted 

7 229 

201 1 5  

201 1 6  

201 1 6  

201 95 

201 1 5  

201 1 5  

1 87 45 

1 8745  

1 8745  

1 8745  

9099 

3495 

1 8765  

1 4 1 1  

2347 

1 948 

1 829 

1 864 

1 104 

1 21 6  

1 583 

21 64 

2197 

2405 

1 61 8  

1 336 

1 974 
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CONTENTS OF ICBC LOW DENS ITY D ISKETTES 

Di s kette 1 :  

INSTALL BAT INSTAU.X BAT ICBC BAT BURNUP OAT 

OBUSER OAT GPSUM OAT GROUPS OAT NOTES OAT 

TSDAT OAT TIMSER OAT BURNUP lOX DBUSER lOX 

GROUPS lOX NOTES lOX T IMSER l OX TSDAT lOX 

M2 EXE REBUI LD EXE ICBC DFL 

Di s kette 2 :  

COND OAT COND lOX ICBCPD LOD ICBCW02 LOD 

ICBCW03 LOD ICBCWO!i LOO ICBC\:107 LOD ICBCWOS LOD 

ICBCWl l LOD ICBCW12 LOD ICBCW13  LOD ICBCW14 LOD 

Di skette 3 :  

APPEND OAT PKFAC OAT APPEND IDX PKFAC lOX 

ICBC LOD 

Di skette 4 :  

D ISK ITS LOD ICBCPH LOO MANI PTS LOD 

D i skette 5 :  

T I HSER BLK HALOKBOI COM HARK ' COM RELEASE COM 

ICBCW04 LOD HALOHSpt i LOC REBUI LD DFL 

Di skette 6 :  

TSDAT BLK HALOHSm COM HALOSDT I COM HALORLM EXE 

THALO EXE ED I T I  LOD HPPLOT LOD HALO I BME DEV 

HALOI06 FNT HALOEPSN PRN 



Di skette 7 :  

HP7550 EXE 

ICBCWlO LOD 

Di skette 8 :  

ICBCP ltQD 

I CBCW15  ltQD 

ICBCW LOD 

ICBCW16 LOD 

TIMSER3 BLK TIMSER3 OAT TIMSER3 lOX 

Di skette 9 :  

I CBCW09 LOD 

TIMSER4 BLK TIMSER4 OAT HP7475 EXE T IMSER4 lOX 

Di skette 1 0 :  

TIMSER2 BLK TIMSER2 OAT T IMSER2 lOX 



CONTENTS OF I CBC H IGH DENSITY D ISKETTES 

D i skette 1 :  

INSTALL BAT INSTAL LX BAT ICBC BAT ICBC DFL 

M2 EXE DISK ITS LOD EDIT I  LOD HPPLOT LOD 

ICBC LOD ICBCP LOD ICBCPD LOD ICBCPM LOD 

ICBCW LOD ICBCW02 LOD ICBCW03 LOD I CBCW04 LOD 

ICBCWOS LOD ICBCW07 LOD ICBCWOS LOD ICBCW09 LOD 

ICBCWIO LOD ICBCWl l LOD ICBCW12  LOD ICBCW13  LOD 

ICBCW14 LOD ICBCW15 LOD ICBCW16  LOD MAN I PTS lOD 

Di skette 2 :  

TIMSER3 BlK TIMSER4 BLK APPEND OAT BURNUP OAT 

COND OAT DBUSER OAT GPSUM OAT GROUPS OAT 

HPJ OAT NOTES OAT PKFAC OAT T IMSER OAT 

T IMSER2 OAT TIMSER3 OAT TIMSER4 OAT TSDAT OAT 

REBUI LD DFL HP7475 EXE HP7550 EXE REBU I LD EXE 

APPEND IDX BURN UP IDX COND IDX DBUSER IDX 

GROUPS lOX NOTES IDX PKFAC lOX T I MSER lOX 

TIMSER2 lOX TIMSER3 lOX TIMSER4 IDX TSDAT lOX 

D i s kette 3 :  

T IMSER BLK T IMSER2 BLK TSDAT BLK HALOKBD I COM 

HALOMSMI COM HALOSDT I COM MARK COM RELEASE COM 

HALO I BM DEY HALOI BME DEY HALO I BMG DEY HALOPLHP EXE 

HALORLM EXE HAL01 06 FNT HALOKBDI LOC HALOMSM I lOC 

HALOSDT I LOC HALOEPSN PRN HALOLJTP PRN 


