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FFTF IMPLEMENTATION OF TRAINING REQUIREMENTS ( 

FOR GOVERNMENT AND COMCiERCIALLY OWNED FACILITIES . 

A. D. Gadeken - HEDL 
R. D. I za t t  - FFTFPO/DOE 
J. C .  Wiborg - HEDL 

The Fast Flux Test Faci l i ty  (FFTF)  i s  a liquid metal cooled, 
f a s t  flux reactor plant. I t  is  owned by the Department of 
Energy ( D O E )  and i s  operated by the Hanford Engineering De- 
velopment Laboratory ( H E D L )  under. a DOE contract with West- 
inghouse Hanford Company. The FFTF i s  presently undergoing 
acceptance testing of sodium systems in preparation for  ini-  
t i a l  c r i t i c a l i t y  in August 1979. I t  will be used t o  t e s t  
fuels and materials, to develop associated components and t o  
gain operati ng experience for future LMFBR' s. 

The FFTF Training Program is  a specific example of how train- 
ing guidelines provided by NRC can be implemented in 
principle in a DOE owned reactor. The DOE requirements for  
government owned faci l  i t i  es and the NRC requirements for 
comnerci a1 ly owned f ac i 1 i t i  es are compared t o  components of 
the FFTF Training program. These components wi'll be de- 
scribed, actual status provided and evaluated as to meeting 
requirements. "Cold Plant Qualification" (equivalent to NRC 
Cold Plant Licensing) is' the next major milestone for  FFTF 
Operator training. Additional requirements or constraints 
such as operator time ut i  1 izat i  on, recruiting and turnover, 
plant avail abil i t y  and startup testing greatly affect the 
ab i l i ty  to meet th i s  milestone. These constraints and re- 
quirements and the resulting compromises wi 11 be evaluated 
re1 at i  ve t o  meeting DOE requirements. 



INTRODUCTION 

The Fast  F l ux  Test F a c i l i t y  (FFTF) i s  a  l i q u i d  metal  cooled, 400 megawatt 
f a s t  f l u x  reac to r '  p l an t .  It i s  owned by t h e  Department o f  Energy (DOE) 
and i s  operated by Westinghouse Hanford Company under c o n t r a c t  w i t h  DOE. 
The FFTF i s  p r e s e n t l y  undergoing acceptance t e s t i n g  o f  sodium systems i n  
p repara t ion  f o r  i n i t i a l  c r i t i c a l i t y  i n  August, 1979. I t  w i l l  be used t o  
t e s t  f u e l s  and m a t e r i a l s  t o  develop assoc ia ted components and t o  ga in  
opera t ing  exper ience f o r  f u t u r e  LMFBR' s. 

The FFTF T r a i n i n g  Program i s  a  s p e c i f i c  example o f  how t r a i n i n g  requ i re -  
ments f o r  government owned f a c i l  i t i e s  can be implemented i n  a  DOE owned 
reac to r .  The DOE requirements f o r  government owned f ac i  1  i t i e s  are 
compared t o  components o f  the FFTF T r a i n i n g  Program. These components 
w i l l  be described, actua l  s ta tus  p rov ided  and evaluated as t o  meet ing 
requirements. Cold P l a n t  Qualification i s  the ne'xt major m i les tone  f o r  
FFTF Operator t r a i n i n g .  A d d i t i o n a l  requirements o r  c o n s t r a i n t s  such as 
operator  t ime u t i  1 i z a t i o n ,  r e c r u i t i n g  and turnover ,  p l a n t  a v a i l a b i l i t y  
and s t a r t u p  t e s t i n g  g r e a t l y  a f f e c t  t h e  a b i l i t y  t o  meet t h i s  mi lestone.  
These cons t ra i n t s  and requirements and the  r e s u l t i n g  compromises w i  11 be 
eval  uated re1 a t i  ve t o  meet ing DOE requirements. 

T r a i n i n g  requirements f o r  FFTF operators  are based upon requirements o f  
DOE Manual Appendix 8401 11, I n e d i a t e  A c t i o n  D i r e c t i v e  (IAD) 8401-6 and 
o ther  d r a f t  and proposed DOE manuals. Appendix 8401 11, May 7, 1965 
suggests f a c t o r s  which F i e l d  O f f i  ce Managers should consi  der i n  deter -  
min ing the  adequacy o f  se lec t ion ,  t r a i n i n g  and c e r t i f i c a t i o n  programs f o r  
operators  and superv iso rs  of DOE owned reactors .  IAD 8401-6, A p r i l  22, 
1970, estab1,ishes the requirements f o r  r eac to r  operator  and superv isor  
r e t r a i n i n g ,  reexaminat ion and requal  i f i  c a t i  on programs. Other d r a f t  DOE 
proposals  se t  f o r t h  the DOE requ i red  q u a l i f i c a t i o n  o f  r eac to r  s t a f f  and 
e s t a b l i s h  requirements i n  the areas o f  se lec t ion ,  t r a i n i n g ,  examinat ion 
and c e r t i f i c a t i o n  of Operat ions personnel. Al though these o ther  d r a f t  
DOE manuals are y e t  t o  be approved, t h e  FFTF Operator T r a i n i n g  Program i s  
designed t o  be i n  compliance w i t h  the proposals. 



SELECTION CRITERIA 

Requirement 

Candidates for reactor operator and supervisor training should possess 
high school diplomas and college degrees, respectively, with satisfactory 
achievement in technical courses. Experience and education may be sub- 
stituted, interchangeably, as appropriate. 

FFTF Implementat ion 

The- FFTF T ra in i ng  Plan requ i res  t h a t  t echn i c i an  ( r e a c t o r  opera to r )  candi-  
dates have a h i gh  school diploma or  equ i va len t  and a t  l e a s t  two years of 
c o l l e g e  or equiva lent .  

Candidates are d i v i ded  i n t o  two categor ies:  experienced by v i r t u e  o f  
ac tua l  power reac to r  ope ra t i on  and non-experienced. Approximately h a l f  
o f  the techn ic ians  have 6 t o  8 years p r i o r  r eac to r  exper ience f rom the  
m i l i t a r y  which i s  deemed appropr ia te  exper ience t o  s u b s t i t u t e  f o r  t he  two 
years o f  co l l ege  education. The past f o u r  years o f  exper ience i n  re-  
c r u i  t i n g  and t r a i n i n g  of non-experi enced candidates has f u r t h e r  r e f i n e d  
our s e l e c t i o n  c r i t e r i a  t o  r e q u i r e  c o l l e g e  l e v e l  courses i n  math up t o  
ca lcu lus  and phys ica l  sc ience courses. For t he  f i r s t  c lass  c o n s i s t i n g  o f  
12 non-experienced candidates i n  1975, c o l l  ege l e v e l  math and phys i ca l  
sc ience was no t  requi red.  The h i g h  a t t r i t i o n  r a t e  (8  of 12) i n  t h a t  
c lass  i s  thought t o  be due, i n  par t ,  t o  lack o f  academic preparat ion.  
Since t h e  i n c o r p o r a t i o n  o f  t h e  math and phys i ca l  science requirement i n  
1976, o n l y  4 of 63 non-experienced have dropped ou t  o f  the  program due t o  
academic problems. 

The FFTF T ra in i ng  Plan requ i res  t h a t  a l l  Operat ions Engineers (super- 
v i s o r )  w i l l  have a minimum o f  f o u r  years of nuc lear  p l a n t  experience. A 
maximum of two years o f  t h i s  exper ience can be f u l f i l l e d  by academic o r  
r e l a t e d  t echn i ca l  t r a i n i n g  on a one-for-one bas is .  The r e c r u i t i n g  o f  
Operat ions Engineers has been d i r e c t e d  a t  degreed (B. S. ) i n  engineer ing 
o r  s c i e n t i f i c  areas. With on l y  one except ion, a l l  Operat ions Engi neer ' 
candidates have had Bachelor degrees. 

The f o l l o w i n g  m a t r i x  demonstrates t h e  e f f ec t i veness  o f  meet ing t h i s  
reauirement. .. . - 1 

High School Diploma 2 y r s  Co l lege  Expe r i ence ( l )  
Reactor Operators 128 of 128 63 of 128 65 of 128 

Superv isors  
Col lege ~ e ~ r e e s ( ~ )  Ex e r ience  

51 of 52 --hx 
Note: ( 1 )  O f  the 65 experienced r e a c t o r  operator  candidates, about 

h a l f  a1 so have two years of co l lege.  
( 2 )  O f  the 51 superv isor  candidates over h a l f  a lso have r e a c t o r  

ope ra t i ng  exper i  ence. 



Recent ly,  s i x  o f  the h igh performance, experienced r e a c t o r  techn ic ians  
were qua1 i f i  ed as Operat ions Engi neers. They are non-degreed bu t  have 
over 8  years reac to r  operator  experience. 

Requirement 

Contractor management shall specify the demands on health, coordination, 
and manual dexterity required to perform both r o u t i z  and emergency 
functions. A health examination shall be given to establish the 

- candidate's fitness to perform his proposed job tasks. 

FFTF Implementat ion 

The Hanford Environmental Hea l th  Foundation (HEHF) i s  the con t rac to r  
es tab l  ished t o  per form h e a l t h  appra isa ls  o f  a l l  Westinghouse Hanford 
Company empl oyes. Discussions w i t h  the  HEHF phys ic ians  and psycho log is ts  
were conducted t o  determi ne what medi ca l  exami na t ions  were appropr i  a te  t o  
meet the above spec i f i ca t i on .  The d iscuss ion inc luded  a t o u r  o f  the FFTF 
and p resen ta t i on  o f  opera to r  responsi  b i  1  i ti es. 

I n  mid 1978, HEHF recommended and Westinghouse Hanford Company then 
estab 1 ished t he  requirements f o r  FFTF operators .  The requirements do 
meet NRC Regulatory  Guide 1.134, dated September 1977 and ANSI Standard 
N546-1976.' A f t e r  t h e  successfu l  complet ion o f  t h e  annual o r  i n i t i a l  
h e a l t h  appra isa l ,  a c e r t i f i c a t e  f rom HEHF i s  placed i n  ope ra to r ' s  per-  
sonnel f i l e .  It i s  planned t h a t  a l l  operators  and superv iso rs  w i l l  be 
c e r t i f i e d  by HEHF p r i o r  t o  c o l d  p l a n t  c e r t i f i c a t i o n .  

Requirement 

The contractor's selection program shuld i z l u d e  personal interviews and 
careful review of th candidates employment histary arad may include 
appropriate physical and a p i t  ude tests .  

FFTF Implementat ion 

Westinghouse Hanford Company employment p r a c t i c e s  r e q u i r e  management 
in te rv iews ,  as we l l  as reference, p r i o r  employment and educat ion i n v e s t i -  
ga t i on  as p a r t  of the s e l e c t i o n  process. The appropr ia te  phys ica l  and 
a p t i t u d e  t e s t s  are p a r t  of t h e  pre-employment h e a l t h  appra isa l  discussed 
above and i t s  successful complet ion i s  a  c o n d i t i o n  o f  employment. 

As demonstrated by t h e  h i r i n g  o f  over 180 opera to rs  and superv isors ,  
Westinghouse Hanford Company has cons iderable exper ience i n  h i r i n g  opera- 
t o r s .  The s e l e c t i o n  process uses t h e  f o l l o w i n g  a c t i v i t i e s  t o  f i n a l l y  
h i r e  a  candidate: screening, i nte. rv iewi  ng, s i t e  tour ,  personnel r e1  a- 
t i o n s  in te rv iew,  re fe rence  and educat ion checks, s e c u r i t y  checks, and 
h e a l t h  appra isa l .  The FFTF T r a i n i n g  Manager i s  respons ib le  f o r  the  
r e c r u i t i n g  o f  operators .  



The screening process i s  done i n  severa l  ways. The resumes submi t ted by 
app l i can t s  are reviewed by t h e  T r a i n i n g  Manager t o  i d e n t i f y  qua l  ifi ed 
app l i can ts .  Th i s  amounted t o  over 1,000 resumes i n  1978. The app l i can t s  
t h a t  meet minimum qua l  ifi cat ions  are then i n t e r v i ewed  by phone t o  check 
a v a i l  abi  1  i ty ,  i n t e r e s t ,  and recheck q u a l i f i c a t i o n s .  I f  eve ry th i ng  i s  
p o s i t i v e ,  t h e  candidate i s  i n v i t e d  i n  f o r  an o n - s i t e  i n t e r v i ew .  

Another method o f  screening i s  the  conduct o f  o f f - s i t e  i n t e r v i ews  i n  t he  
Nor thwes t ' s  major c i t i e s .  A f t e r  a  week o f  adve r t i s i ng ,  a  r e c r u i t i n g  
cen te r  i s  es tab l i shed  f o r  face- to- face in te rv iews .  Th i s  has been very  
e f f e c t i v e  i n  produc ing non-experi enced candi dates. Screening i n t e r v i  ews 
are a l so  conducted a t  o f f - s i t e  l o c a t i o n s  through personnel  agencies and 
t h i s  has been a  good source of exper ienced candidates.  

The on -s i t e  i n t e r v i e w  i s  a  requirement and i s  the  most impor tant  p a r t  of 
t h e  process. FFTF Operat ions uses a t  l e a s t  two managers t o  eva lua te  each 
candidate.  A t  l e a s t  one manager i s  opera t ions  experienced. A t o u r  o f  
FFTF i s  p rov ided  t o  no t  o n l y  g i v e  a  candidate a  view o f  h i s / h e r  work 
environment, b u t  t o  demonstrate t o  non-experi enced candidates what opera- 
t o r  r e s p o n s i b i l i t i e s  a c t u a l l y  are. The a b i l i t y  o f  t h e  candidate t o  
understand t e c h n i c a l  concepts, system i n t e r r e l a t i o n s h i p ,  and phys i ca l  
m o b i l i t y  can a l so  be eva luated dur ing  t h e  s i t e  tou r .  

The p r imary  purpose o f  the  personnel r e l a t i o n s  i n t e r v i e w  i s  t o  make a  
f i n a l  check o f  i n t e r e s t .  I f  a  candidate meets a l l  o ther  c r i t e r i a ,  he/she 
w i l l  succeed i n  the program and s t a y  w i t h  i t  o n l y  i f  t he re  i s  a  h i gh  
degree o f  i n t e r e s t .  The e x i t  i n t e r v i e w  i s  conducted by t h e  Personnel 
Re la t i ons  employment s p e c i a l i s t  away f rom the  FFTF s i t e  a f t e r  the  o n - s i t e  
i n t e r v i ew .  Th i s  e x i t  i n t e r v i  ew a1 so p r o v i  des an independent assessment 
o f  the  candidate by a  s k i l l e d  s p e c i a l i s t  i n  Personnel Re la t ions .  

- A f t e r  t h e  on -s i t e  i n t e r v i e w  and a l l  people i nvo l ved  i n  t h e  i n t e r v i e w i n g  
process agree an o f f e r  should be made and management approvals are 
obtained, a  d e t a i l e d  check o f  re ferences and educat ion i s  conducted by 
Personnel R e l a t i o n s '  s p e c i a l i s t s .  I f  eve ry th i ng  s t i l l  checks out, an 
o f f e r  i s  made con t ingen t  on h e a l t h  appra isa l  and s e c u r i t y  requirements 
be ing  met. 

The process i s  long, compl icated and i s  s p e c i f i c a l l y  designed t o  ensure 
o n l y  h i g h  q u a l i t y  opera to rs  are selected. Because t h e  q u a l i t y  i s  high, 
t h e  success o f  t he  FFTF P ro j ec t ,  and more impor tan t l y ,  t h e  sa fe  ope ra t i on  
of FFTF i s  g r e a t l y  enhanced. 



TRAINING 

Requirement 

The qualif ication o f  personnel shall be documented i n  a form amenable to  
internal and external audit. 

FFTF Implementation 

Each t ra inee  completes detailed qualif ication cards which include the 
f 01 1 owing requirements: 

a. Oral checkouts on the theoretical  background. 
b. Oral checkouts on each plant system. 
c. Oral checkouts on selected plant system procedures and reactor 

procedures. 
d. Performance of selected pl ant procedures (normal, i nfrequent, 

recovery and emergency procedures). 

Each watchstation a t  FFTF has a separate qualif ication card which con- 
s i s t s  of an out l ine  of the requirements and provides a signature space to  
indicate the ful f i l lment  of each requirement. The qualif ication card i s  
thus a record of qual i f ica t ion fo r  the trainee. 

Watchstation qual i f ica t ion cards are organized according to the following 
format: 

Area - 
Prerequisi tes 
Theory 
Operating Station Basics 
Specific Component Knowledge 
Equipment Operati on 
System Operating Procedures 
Plant Operating Procedures 
Recommended for  Qual i f  i cat  i on 
Fi nal Written Exami nati on 
Final Oral Examination 
Cer t i f ica t ion of Qual i f  i c a t i  orl 

Authorized Signature 
Training Manager 
Qualified Operator* 
Qual i f i  ed Operator* 
Qualified Operator* 
Qual i f i  ed Operator* 
Qualified Operator* 
Qualified Operator* 
Qualified Operator* 
Training Manager 
Sh i f t  Operations Manager 
Shif 1: Operati 011s Manager 

*Operator must be qua 1 i f  i ed on the watchstat i on concerned. 

In addition to watchstations, the  FFTF Qual i f ica t ion program includes 
three qual i f ica t ion levels. 



1. Operat ion Technic ian 

An i n d i v i d u a l  complet ing t h i s  q u a l i f i c a t i o n  may be assigned t o  
any r o v i n g  watchs ta t ion  ou t s i de  t h e  c o n t r o l  room hav ing com- 
p l e t e d  a l l  wa tchs ta t ion  and Operat ions Technic ian l e v e l  qua1 if i- 
c a t i o n  requirements. He/she can a l so  be assigned as l ead  watch- 
s tander  on those watchs ta t ions  where more than one watchstander 
i s  requi red.  

Reactor Technic ian 

An i n d i v i d u a l  complet ing t h i s  q u a l i f i c a t i o n  may be assigned t o  
any o f  t h e  r e a c t o r  ope ra t i ng  wa tchs ta t ions  i n s i d e  and o u t s i d e  
t h e  c o n t r o l  room w i t h  t he  except ion o f  t he  supe rv i so r y  
wa t chs ta t i  on. 

3. Operat ions Enqi neer 

An i n d i v i d u a l  complet ing t h i s  q u a l i f i c a t i o n  may be assigned t o  
any watchs ta t ion  i n c l u d i n g  t h e  supe rv i so r y  wa tchs ta t ions  c a l l e d  
t he  Ch ie f  Operator and Re fue l i ng  Engineer. 

The f o l l o w i n g  t a b l e  i d e n t i f i e s  t h e  watchs ta t ions  which personnel  w i l l  be 
assigned du r i ng  normal operat ions.  To adequately s t a f f  these p o s i t i o n s  
and p r o v i d e  on crew t r a i n i n g  t ime  f o r  rep1 acement opera to r  t r a i n i n g ,  each 
crew w i l l  c o n s i s t  of 21 personnel. 

POSITION NUMBER' ASSIGNED 

S h i f t  0p.erat i  ons Manager 
Operat ions Engineer 

Con t ro l  Room 
Ch ie f  Operator 
Reactor Operator 
Closed Loop Systems Operator 
DHX Operator 
Con t ro l  Room A u x i l i a r i e s  Operator 

Outs ide Cont ro l  Room 
Containment Operator 
Serv ice  Systems Operator 
Heat Transpor t  Systems Operator 
Refue l ing Personnel 

Re1 i e f  Operator 
T r a i  nees 

TOTAL 2 1 



Qual  i f i c a t i o n  l e v e i  cards (Operat ions Tec.hnici an, deactor  Technic ian and 
Operat ions Engineer) are organized according t o  the f o l l o w i n g  format:  

Area Au thor ized  S igna tu re  

A. P re requ i s i t es  T r a i n i n g  Manager 
B. Ove ra l l  System Know1 edge Qua1 i f i e d  Operator* 
C. Required Operat ing S ta t i ons  T r a i n i n g  Manager 
D. Recomnendation f o r  Qua1 i f i c a t i o n  S h i f t  Operat ions Manager 
E. F i n a l  Wr i t t en  Examination T r a i n i n g  Manager 
F. F i n a l  Ora l  Examination Opera t i  ons Manager 
G. C e r t i f i c a t i o n  o f  Q u a l i f i c a t i o n  Operat ions Manager 

*Operator must be q u a l i f i e d  a t  t h e  l e v e l  concerned. 

I n  a d d i t i o n  t o  the q u a l i f i c a t i o n  card, a q u a l i f i c a t i o n  guide i s  prov ided 
which c l o s e l y  p a r a l l e l s  t h e  q u a l i f i c a t i o n  card i n  format  and s t i p u l a t e s  
the  requirements and l e v e l  o f  knowledge fo r  each s ignature.  The q u a l i f i -  
c a t i o n  guide helps ensure t he  same minimum l e v e l  o f  competence f o r  a l l  
operators  who qua1 i f y .  

The format of the  q u a l i f i c a t i o n  card does p rov ide  an e a s i l y  aud i t ab le  
form. I n t e r n a l  aud i ts  are conducted by T r a i n i n g  S t a f f  personnel a t  t h e  
t ime of the w r i t t e n  examination and p e r i o d i c  i n t e r n a l  aud i t s  are con- 
ducted by other  groups. Ex te rna l  aud i ts  are p e r i o d i c a l l y  conducted by 
DOE. 

Requirement 

P r i n c i p l e s  o f  r e a c t o r  o p e r a t i o n ,  f e a t u r e s  o f  f a c i l i t y  d e s i g n ,  g e n e r a l  
o p e r a t i n g  c h a r a c t e r i s t i c s ,  i n s t r u m e n t s  and controls, s a f e t y  and emergency  
s y s t e m s ,  s tandard  and emergency o p e r a t i n g  p r o c e d u r e s ,  and r a d i t i o n  
control and s a f e t y  are th c a t e g o r i e s  t h a t  shall be c o v e r e d .  

T r a i n i n g  t o p i c s  s h a l l  i n c l u d e  b u t  mt be l i m i t e d  t o  p h y s i c s  and 
c h m i s t r y ;  c o r e ,  pr imary  a d  a u x i l i a r y  s y s t e m  d e s i g n ;  o p e r a t i n g  char- 
a c t e r i s t i c s  and l i m i t a t i o n s ;  c o n t r o l  mechanism and i n s t r u m e n t a t i o n ;  
s a f e t y  reserve and emergency s y s t e m s ;  s h i e l d i n g ;  e n g i n e e r e d  s a f e g u a r d s ;  
o p e r a t i n g  and a b m r m a l  c o n d i t i o n s ;  r a d i o l o g i c a l  and emergency procedures ;  
r a d i a t i o n  m o n i t o r i n g  s y s t e m s  and s u r v e y  equ ipmen t ;  r a d i o l o g i c a l  s a f e t y  
p r i z i p l e s ;  e f f e c l  o f  e x p e r i m e n t s ;  t e c h n i c a l  s p e c i f i c a t i o n  l i m i t s  and 
r e q u i r e m e n t ;  f u e l  h a n d l i n g ;  and m a n i p u l a t i o n  o f  r e a c t i v i t y  c o n t r o l s .  



FFTF Implementat ion 

Classroom t r a i n i n g  i s  prov ided a l l  t ra inees .  The approximate i n - c l ass  
dura t ions  are as fo l l ows :  

Sub jec t  F i r s t  Class 
A l l  Engineers 

Mathemat i cs 24 
Reactor Phys ics  
E l e c t r i c i t y  and E l e c t r o n i c s  
Rad io l og i ca l  Con t ro l s  
I n d u s t r i  a1 Sa fe t y  
Sodium Technology 
Reactor Sa fe t y  
Heat T rans fe r  and F l u i d  Flow 
FFTF Systems 

299 hours 

Subseauent C l  asses 
~ n ~ i h e e r s  and Technic ians 

36 

334 hours 

The above courses were presented over a 20 week per iod .  Th i s  r e s u l t e d  i n  
a pace o f  about 4 hours a day i n  c l ass  w i t h  remainder devoted t o  study, 
examinat ions and examinat ion review. Each t o p i c  was covered by w r i t t e n  
exams and an o v e r a l l  w r i t t e n  examinat ion was g iven a t  the end o f  the  
course. 

The comparison below shows how each o f  t he  r e q u i r e d  t o p i c s  are covered by 
FFTF academic t r a i  n i  ng. .. . . .,, %'. . -  . . ... 

1" 

Requirement Topic FFTF Topic  

P r i  n c i p l e s  o f  Reactor Operat ion 
Features o f  F a c i j  i t y  Design 
General Operat ing C h a r a c t e r i s t i c s  

Reactor Phys ics  
FFTF Systems 
Reactor Physics, FFTF Systems 

Inst ruments  and Con t ro l s  E l e c t r i c i t y  and e l ec t r on i cs ,  
FFTF Systems. 

S a f e t y  and Emergency Systems FFTF Systems-Reactor Safety 
Standard and Emergency Operat ing Procedures FFTF Systems - Reactor Safety 
Rad ia t i on  Con t ro l  and Sa fe t y  R a d i a t i ~ n  Con t ro l  

I n d u s t r i  a1 Sa fe t y  
P hys i  cs  Reactor Physi  cs  
Chemistry Sodium Technology 



Requirement Topic 

Core, Pr imary and ~ u x i  li ary  System Design 
Operat ing C h a r a c t e r i s t i c s  and L i m i t a t i o n s  
Cont ro l  Mechanism and I ns t r umen ta t i on  
Sa fe t y  Reserve and Emergency Systems 
S h i e l d i n g  
Engineered Safeguards 
Operat ing and Abnormal cond i t i ons  
Rad io l og i ca l  and Emergency Procedures 
Rad ia t i on  Mon i t o r i ng  Systems and 

Survey Equipment 
R a d i o l o g i c a l  Sa fe t y  P r i n c i p l e s  
Ef fects  o f  Experiments 
Technica l  S p e c i f i c a t i o n s  L i m i t s  

.and Requirements 
Fuel  Handl ing 
Man ipu la t ion  o f  R e a c t i v i t y  Con t ro l s  

FFTF Topic  

FFTF Systems 
Reactor Physi  cs-FFTF Systems 
FFTF Systems 
Reactor Sa fe t y  - FFTF Systems 
Rad io l og i ca l  Con t ro l s  
Reactor Safety  
FFTF Systems 
Rad io l og i ca l  Con t ro l s  
FFTF S stems - R a d i o l o g i c a l  
~ o n t r o T s  
Rad io l og i ca l  Con t ro l s  
Reactor Phys ics  
Reactor Sa fe t y  - FFTF Systems 

FFTF Systems - Reactor Phys ics  
Reactor Phys ics  

Rep1 acement Operators are be ing p r o v i  ded w i t h  t h e  above t r a i n i n g  d i v i  ded 
i n t o  two 9 week per iods.  The i n i t i a l  p e r i o d  covers opera t ions  tec 'hn ic ian 
t o p i c s  and t h e  second p e r i o d  covers r e a c t o r  t e c h n i c i  an and Operat ions 
Engineer top ics .  

Requirement 

The r e a c t o r  s u p e r v i s o r  t r a i n i n g  program s h a l l  i n c l u d e  the c a t e g o r i e s  and 
t o p i c s  s p e c i f i e d  above ,  b u t  w i t h  i n c r e a s e d  d e p t h  t o  r e f l e c t  the added 
r e s p o n s i b i l i t i e s  o f  the s u p e r v i s o r .  In a d d i t i o n ,  emphasis  s h a l l  be 
placed  on  d e s i g n  a d  o p e r a t i n g  l i m i t a t i o n s ;  b a s e s  f o r  t e c h n i c a l  s p e c i f i -  
c a t i o n s ;  r a d i a t i o n  hazards ;  r e a c t i v i t y  e f f e c t s  d u r i n g  e x p e r i m e n t a l  and 
ma in tenance  a c t i v i t i e s ;  f u e l  hand l i l l g ,  s t r u c t u r e ,  burnup and r e a c t i v i t y  
w o r t h ;  a l t e r a t i o n s  i n  core c o n f i g u r a t i o n ;  and a d m i n i s t r a t i v e  
r e s p o n s i b i J i t i e s ,  c o n t r o l s  and procedures .  

FFTF Implementat ion 

The f i r s t  t r a i n i n g  c l ass  was d i r e c t e d  a t  the  superv iso r  l e v e l  opera to r  
w i t h  increased depth i n  a l l  areas. The subsequent c lasses were s i m i l a r  
t o  the  f i r s t  b u t  the  t reatment  o f  t h e o r e t i c a l  courses was less  math- 
emati c a l  l y  r igo rous .  Graduate engineers i n  subsequent c lasses complete a  
mathemat ica l l y  o r i e n t e d  supplement which i s  i d e n t i c a l  t o  t h a t  presented 
i n  t h e  f i r s t  c lass .  



I. 

!i 
. 

!i 
li 

The q u a l i f i c a t i o n  cards and q u a l i f i c a t i o n  guides f o r  the superv iso ry  ( 
. p o s i t i o n s  (OE) inc ludes  t heo ry  checkouts on t h e  f o l l o w i n g  t op i cs :  ji 

' . 1. Fast  Reactor Phys ics 
a. Reactor K i n e t i c s  . 

b. React i  v i  t y  Changes and Reactor Dynamics 
c. . Reactor Experiments 
d. Reactor Cont ro l  , 

2. Hea tT rans fe r  a n d F l u i d F l o w  
3. SodiumSafety  
4. Rad io l og i ca l  Cont ro ls  

a. Rad ioac t i ve  M a t e r i a l  Handl ing 
b. Rad ioac t i ve  Waste Management 

5. Reactor Safety 
a. . Accident Assessment 
b. Operator Responsibi  1  i t i e s  
c. Emergency P l  an 
d. C r i t i c a l i t y  Sa fe t y  

6. Ove ra l l  Fuel  Cyc le  
7. Overa l l  I r r a d i a t i o n s  Test Program 
8. D e t a i l e d  Core and Vessel Cons t ruc t ion  
9. De ta i l ed  Core Component Cons t ruc t ion  

a. Fuel  Assemblies 
b. Cont ro l  Assemblies 
c. Ref1 ec to r  Assemblies 
d. Tes t  Assemblies 
e. ClosedLoopInReactorAssemb1ies 

10. I n d u s t r i a l  Sa fe ty  
a. H o i s t  a n d c r a n e s a f e t y  
b. Oxygen D e f i c i e n t  Atmosphere 
c. A c c i d e n t A n a l y s i s  andRepo r t i ng  

The Chief  
inc ludes  
t echn i ca l  

Operator card requ i res  checkouts on t h e  p l  ant procedures. Th i s  
d iscuss ion of design and opera t ing  l i m i t a t i o n s  and bases f o r  
s p e c i f i c a t i o n s .  

Requirement 

TIE program s h a l l  i n c l u d e  on- the- job t r a i n i n g  f o r  o p e r a t o r s  and super- 
visors t o  assure klarir f a m i l i a r i t y  w i t h  a l l  a s p e c t s  o f  r e a c t o r  opera- 
tions. Where c o n s t r u c t i o n  prec ludes  on- the- job t r a i n i n g ,  p r a c t i c a l  
e x p e r i e n c e  a t  s i m i l a r  r e a c t o r s ,  t r a i n i n g  on s i m u l a t o r s ,  and o t h e r  appro- 
p r i a t e  t r a i n i n g  are accep tab le .  
O n  T h e  Job  t r a i n i w  s h u l d  i n c l u d e :  



Loca t ion i  f u n c t i o n  and o p e r a t i n g  char- 
acteristics o f  a l l  f a c i l i t y  components 
impor tan t  t o  s a f e t y .  
Reactor  s t a r t u p  and shutdown. 
Reactor  console and c o n t r o l  room m a i -  
p u l a t i o n s .  
Reactor  and a u x i l i a r y  equipment o p e r a t i o n .  
I n s t r u m e n t a t i o n .  
S a f e t y  s y s t e m  t e s t i n g  and o p e r a t i o n .  
Reactor  maintenance  and f u e l i n g  o p e r a t i o n s .  
Opera t ion  o f  exper imen ta l  f a c i l i t i e s .  
R a d i a t i o n  p r o t e c t i o n  p r a c t i c e s . .  

FFTF Implementat ion 

The FFTF Qual  i f  i c a t i o n  card requ i res  ac tua l  performance o f  normal 
evo lu t i ons  under superv is ion  of qua l  ifi ed operators .  Where t h e  e v o l u t i o n  
cannot be performed, t he  evo lu t i on  i s  s imulated and ac t ions  walked 
thro'ugh under supe rv i s i on  o f  a q u a l i f i e d  watchstander. I n  add i t ion ,  a 
p rescr ibed  number of t r a i n i n g  watches are a lso  c a l l e d  f o r  on the q u a l i f i -  
c a t i o n  card. The qua l  i f i c a t i o n  cards when, completed thus assure t h a t  
operators  are f a m i l i a r  w i t h  a l l  aspects o f  t he  watchstat ion.  

Dur ing t he  cons t ruc t i on  and s t a r t u p  o f  FFTF, many .of t h e  normal evolu- 
' t i o n s  are precluded by incomplete systems and a. cadre o f  q u a l i f i e d  
operators  were no t  ava i lab le .  The i n i t i a l  FFTF Q u a l i f i c a t i o n  program was 
separated i n t o  Q u a l i f i c a t i o n  f o r  Sodium F i l l  and FFTF Cold P l a n t  
Qual i f i c a t i o n .  

The emphasis o f  sodium f i l l  q u a l i f i c a t i o n  i s  sodium c h a r a c t e r i s t i c s  and 
ope ra t i on  of sodium and a u x i l i a r y  systems. Those q u a l i f i c a t i o n  card 
requirements p e r t a i n i n g  t o  sodium f i l l  were spec i f ied  i n  w r i t i n g .  Each 
opera to r  was then g iven  t he  qua l  i f i c a t i o n  cards and worked t o  complete 
sodium f i l l  q u a l i f i c a t i o n  us ing  the  cards and the  requ i red  sodium f i l l  
s igna tu re  l i s t .  Since t h e r e  was no t  a cadre of q u a l i f i e d  operators,  
"system exper ts"  were used t o  s i gn  the q u a l i f i c a t i o n  cards. Personnel 
are assigned one o r  more systems t o  l e a r n  i n  d e t a i l  those areas. 
C e r t i f i c a t i o n  as "system exper t "  occurs a f t e r  complet ion o f  an o r a l  board 
examination. The eva lua t i on  board cons i s t s  of two members of Operat ions 
Management and the  cognizant design engineers of the systcm. A l i s t  o f  
c e r t i f i e d  system exper ts  i s  maintained. A t  l e a s t  one system exper t  pe r  
crew i s  des i red f o r  a l l  s h i f t  coverage. 

P r a c t i c a l  exper ience a t  EBR-I1 and HTSF were used t o  ga in  sodium opera- 
t i n g  exper ience f o r  se lected members of t he  opera t ing  s t a f f .  A t  EBR-11, 
t h e  t r a i nees  were assigned t o  r o t a t i n g  crews and completed t r a i n i n g  cards 
pa t te rned  a f t e r  EBR-I1 qual  if i c a t i o n  cards. Four areas were covered: 



1. Coolant Systems 
2. Reactor Cont ro l  Console 
3. Fuel  Handl ing 
4. Maintenance 

24 members o f  t he  f i r s t  t r a i n i n g  c l ass  and se lec ted  members o f  t he  second and 
t h i r d  t r a i n i n g  c lass  p a r t i c i p a t e d  a t  EBR-11. Al though t h i s  exper ience has 
been g r e a t l y  d i l u t e d  ( o n l y  12 members o f  the  opera t ing  crews w i t h  EBR-I1 
exper ience remain due t o  a t t r i t i o n ) ,  t he  exper ience was ext remely  
va luab le  i n  the p repara t ion  o f  opera t ing  and a d m i n i s t r a t i v e  procedures. 
The m a j o r i t y  o f  t h e  i n i t i a l  system exper ts  were EBR-I1 exper ienced which 
a l so  prov ided an increased experience l e v e l  t o  the  qual  i f  i c a t i o n  
program. With . a v a i l a b i  1  i t y  o f  hands on exper ience a t  FFTF and a t  t h e  
FFTF Operator T ra i .n i  ng Simul a tor ,  t hese .  o f f  - s i  t e  programs were 
d iscon t inued  i n  1977. 

The High Temperature Sodium F a c i l i t y  (HTSF) was used t o  p rov ide  sodium 
experience by d i r e c t  loan  o f  opera to rs  f o r  two year  assignments and a 
formal  t r a i n i n g  program f o r  se lected members o f  the  f i r s t  t r a i n i n g  c lass.  

The FFTF Operator T r a i n i n g  Simul a to r  p rov ided  va luable t r a i n i n g  f o r  a l l  
Operat ions Engineers and Reactor Technicians qual  i f y i n g  f o r  sodium f i  11. 
Th is  t r a i n i n g  cons is ted  o f  72 hours actua l  s imu la to r  t ime w i t h  emphasis 
on opera t ing  c h a r a c t e r i s t i c s ,  ins t rumentat ion,  c o n t r o l  o f  the p l a n t  and 
procedures. Th is  i n i t i a l  t r a i n i n g  a1 so inc luded  reac to r  s t a r t ups  and 
shutdowns, response t o  casua l t y  cond i t ions ,  and severa l  s imul a t o r  
exami n a t i  ons. 

The Sodium F i l l  q u a l i f a c t i o n  phase i s  now over. Sodium f i  11 commenced 
J u l y  1978 and a few words are appropr ia te  i n  r e t r ospec t  of t h e  sodium 
fill q u a l i f i c a t i o n  process. Several f a c t o r s  g r e a t l y  a f f ec ted  the  
eventual  implementation o f  t he  program. The f i r s t  f a c t o r  i s  a t t r i t i o n .  
The i n i t i a l  p l an  c a l l e d  f o r  f o u r  c lasses t o  p rov ide  105 operators .  
However, t h e  i n i t i a l  p l an  was based on an i n i t i a l  c r i t i c a l i t y  date i n  
1975. The a t t r i t i o n  i s  shown by the f a c t  t h a t  over 180 h i r ees  s t a r t e d  
t h e  c lasses s ince  1974 and we s t a r t e d  our e i g h t h  c l ass  t h i s  month. Some 
of the a t t r i t i o n  was planned as the  support s ta f fs  were estab l ished.  
Promotions are i n e v i t a b l e  i f  r e c r u i t i n g  i s  e f f e c t i v e  i n  g e t t i n g  top 
people and i t i s  as shown by the  f a c t  t h a t  23 personnel have been 
promoted s ince 1974. 42 people who have l e f t  t h e  crews are s t i l l  w i t h  
t he  FFTF P r o j e c t  so the  t r a i n i n g  and exper ience gained i n  the  operator  
t r a i n i n g  program i s  s t i l l  be ing u t i l i z e d  f o r  t h e  good o f  FFTF. The 
lesson learned here i s  t h a t  excessive a t t r i t i o n  should be expected i f  
p l  ant  de l  ays are encountered. 

The second f a c t o r  i s  demands on operator  time. As can be seen i n  F igu re  
1, the  demands are vary ing  and much dependent on cons t ruc t i on  complet ion 
o f '  systems. I n  1975 t h r u  1977, procedures and q u a l i f i c a t i o n  were major 



t ime consumers. I n  1977 t o  1978, t h e  t e s t i n g  and s i t e  suppor t  r equ i re -  
ments .ramped up r a p i d l y  whi 1  e  procedure p repara t ion  and qual  if i c a t i  on 
ramped down. Th is  i s  t o  be expected, bu t  t h e  graph p o i n t s  ou t  t h a t  t h e  
demands on the operator  t ime  d i d  no t  leave excess t ime  and the bu i l dup  o f  
operators  was appropr i  a t e l y  timed. 

. Cold P l a n t  Q u a l i f i c a t i o n  b u i l d s  on the  Sodium F i l l  Q u a l i f i c a t i o n  and 
emphasizes p r i n c i p l e s  o f  r eac to r  operat ion,  t he  performance o f  evo lu t i ons  
and procedures t h a t  cou ld  no t  be performed be fo re  i n i t i a l  sodium f i l l ,  
and c o n t r o l  room t r a i n i n g  i n  t h e  Operator T r a i n i n g  Simulator .  Ref resher  
courses i n  r a d i a t i o n  sa fe ty  and c r i t i c a l i t y  c o n t r o l  are be ing prov ided 
p r i o r  t o  t h e  f u e l  1  oad. Cont ro l  room opera to rs  and superv iso rs  w i  11 
rece i ve  a d d i t i o n a l  simul a t o r  t r a i n i n g  which emphasizes the  procedures t o  
be used on t h e  FFTF fue l  l oad  and approach t o  c r i t i c a l i t y .  The next  
sec t i on  w i l l  go i n t o  d e t a i l  about the  f i n a l  c e r t i f i c a t i o n  process f o r  
c o l d  p l a n t  qual  i f i c a t i o n .  

Requirement 

The  r e a c t o r  o p e r a t o r s  t r a i n i n g .  s h a l l  be s u f f i c i e n t l y  comprehensive  t o  
cover  a l l  a reas  which are .  a p p l i c a b l e  t o  the c a d i d a t e s  job  
d e s c r i p t i o n s .  

FFTF Implementat ion 

The FFTF Q u a l i f i c a t i o n  card was w r i t t e n  from the s t a r t  t o  cover most o f  
t h e  normal, i n f r equen t  and of f -normal  cond i t i ons  encountered by t h e  
watchstander. The q u a l i f i c a t i o n  card i s  d i r e c t l y  app l i cab le  t o  a1 1 areas 
of t he  candidate 's  job  desc r i p t i on .  The o v e r a l l  t r a i n i n g  program 
descr ibed above support the  q u a l i f i c a t i o n  requirements by v i r t u e  o f  a  
comprehensive academic c l ass  which i s  t he  base f o r  a  d e t a i l e d  "hands-on" 
t r a i n i n g  i n  each o f  the areas designated on the q u a l i f i c a t i o n  program. 
The est imated hours t o  q u a l i f y  a t  t he  d i f f e r e n t  l e v e l s  are: 

Operat ing Technic ian 800 manhours 
Reactor Technic i  an (Reactor Operator)  1100 manhours 
Operat ing Engineer (Superv iso r )  1300 manhours 

These are approximate hours and do no t  i nc l ude  classroom t i m e  of aver 300 
manhours. 



FFTF OPERATOR UTILIZATION 

Figure 1 



CERTIFICATION 

Requirement 

Written procedures for cert i f icat ion by management of  qualified reactor 
operators and supervisors shall be developed and implemented. Cer t i f i -  
cation shall be made either by senior l ine management or by a committee 
designated by management. 

FFTF Implementat ion 

Th is  i s  be ing accomplished Tor i n i t i a l  c e r t i f i c a t i o n  o f  opera to rs  w i t h  
t h e  Cold P l a n t  Q u a l i f i c a t i o n  Plan. The p l a n  descr ibes t h e  Cold P l a n t  
qua l  if i c a t i o n  examinat ion sequence ( i  . e., c e r t i f i c a t i o n  examinat ions t o  
be admin is tered p r i o r  t o  t h e  i n i t i a l  f ue l  l oad ing  and s t a r t u p ) .  The Co ld  
P l a n t  q u a l i f i c a t i o n  requirements are p a r t i c u l a r l y  s t r i n g e n t  as a  r e . s u l t  
of t h e  p l a n t ' s  comp lex i t y  and uniqueness. Only  c e r t i f i e d  persons s h a l l  
operate  the  r eac to r  or  operate auxi  1  i a r y  systems which s i  g n i f  i cant  l y  
a f fec t  r eac to r  sa fe ty  ( t h i s  s h a l l  no t  exc lude ope ra t i on  by t r a i nees  o r  
o the r  designated persons under the superv is ion  of a  q u a l i f i e d  opera to r ) .  

C e r t i f i c a t i o n  s h a l l  be made by t h e  manager o f  FFTF Tes t i ng  and Operat ions 
o r  the manager o f  Operat ions based on t he  recommendation o f  a  board con- 
vened t o  examine t h e  i n d i v i d u a l  o r a l l y  and t o  mon i to r  t h e  ope ra t i ona l  
examinat ion performed a t  the Operat ions T r a i n i n g  S imu la to r  (OTS) . The 
board composi t ion f o r  t h e  two l e v e l s  i s :  

1) Superv isor  C e r t i f i c a t i o n  
. The Manager of Tes t i ng  and Operat ions ( f o r  S h i f t  Operat ions 

Managers boards on l y )  o r  Operat ions Manager . An FFTF P r o j e c t  Manager . A q u a l i f i e d  cross-crew S h i f t  Operat ions Manager (except  f o r  
S h i f t  Operat ions Managers boards) 

2 )  Reactor Operator . The Manager o f  FFTF Operat ions . A qua l  i f i e d  cross-crew S h i f t  Operat ions Manager . A q u a l i f i e d  cross-crew Operat ions Engineer o r  an Operat ions 
Serv ices  Engineer 

Requirement 

Neither reactor operators m r  supervisors may be cert i f ied by his/her 
. 

immediate supervisor. .. 

A l ine manager ar supervisor may ,administer the examination if the con- 
tractor does not have expertise from which t o  draw. However, if the 
employe who administers the examination is also t o  be cert i f ied or 
recert i f ied,  he sha.U nat be examined by those persons whom hs examines 
nor can examine himself. 



FFTF Implementat ion 

The immediate S h i f t  Operat ions Manager recommends, b u t  does mot c e r t i f y  
an opera to r  o r  superv isor .  Upon complet ion of a l l  p re requ i s i t es ,  t h e  
Tra i n i  ng Manager informs the FFTF Test i ng and Operat i ons Man'ager or the 
FFTF Operat ions Manager and recornends t he  c e r t i f i  c a t i  on o f  t h e  
operator.  The FFTF Tes t ing  and Operat ions Manager i s  r espons ib l e  f o r  
c e r t i f y i n g  S h i f t  Operat ions Managers. The .Operations Manager i s  
r espons ib l e  f o r  c e r t i f y i n g  a l l  others.  If the appropr ia te  manager 
concurs w i t h  t h e  f i n d i n g s  of a1 1 examinat ions and a1 1 recomendat ions,  he 
endorses the. accompanying l e t t e r ,  c e r t i f y i n g  the operator  as qual  if ied .  
Ora l  examinat ion boards f o r  f i n a l  c e r t i f i c a t i o n  i nc l ude  appropr ia te  
managers f rom other  groups as discussed above. OTS T r a i n i n g  Engineers 
admin is ter  p o r t i o n s  of t h e  ope ra t i ona l  examinat ion and t h e  w r i t t e n  
examination. 

Requirement. 

C e r t i f i c a t i o n  should be based on s u c c e s s f u l  comple t ion  o f  w r i t t e n ,  o r a l ,  
and m a n i p u l a t i v e  examina t ions  i n  s u b j e c t s  covered i n  the T r a i n i n g  Program 
D e s c r i p t i o n .  

FFTF Implementat ion 

Wr i t ten,  Ora l  and Operat ional  Examinations are requ i red  f o r  c e r t i f i c a t i o n  
o f  r e a c t o r  operators.  Both w r i t t e n  and o r a l  examinations are a p a r t  o f  
t he  t r a i n i n g  program discussed e a r l i e r .  

The ope ra t i ona l  examinat ion t o  be administered a t  t h e  OTS prov ides  
determi n a t i o n  of the qual  if i ' c a t i  on o f  a  Reactor Techn i c i  an t o  per form 
c o n t r o l  room reac to r  operat ions.  An i n - p l a n t  walkthrough i s  not  r e q u i r e d  
because a l l  c o n t r o l  room operators  must have p rev ious l y  q u a l i f i e d  on a l l  
wa t chs ta t i  ons ou t s i de  t h e  c o n t r o l  room. , 

Requirement 

C e r t i f i c a t i o n  s h a l l  be made o n l y  a f t e r  a s s u r i n g  t h a t  a l l  the r e q u i r e -  
m e n l  o f  t r a i n i n g  and examina t ions  ( i r ic l  uding w r i t t e n ,  o p e r a t i n g ,  o r a l  
and m e d i c a l )  have been s a t i s f i e d  and management has assured t h a t  the 
r e a c t o r  opera tor  and s u p e r v i s a r  are  capable  o f  per forming s a t i s f a c t o r i l y  
all of the functions of the a s s i y r ~ d  Lasks. 

FFTF Implementat ion 

The t r a i n i n g  requirements es tab l i shed  f o r  c e r t i f i c a t i o n  as an operator  a t  
t h e  Fas t  F l ux  Tes t  F a c i l i t y  i n c l u d e  successfu l  complet ion o f  a  combina- 
t i o n  o f  academic, Operat ions T r a i n i n g  Simulator,  and exper ience requ i re -  
ments as es tab l i shed  i n  t he  FFTF T r a i n i n g  Plan, These requirements are 
appropr ia te  t o  the  l e v e l  of q u a l i f i c a t i o n .  



A l l  operators  must r ece i ve  and s a t i s f y  t he  c r i t e r i a ' o f  a medical  examina- 
t i o n  t h a t  i s  given by HEHF t o  revea l  h e a l t h  problems t h a t  cou ld  i n t e r f e r e  
w i t h  ope ra t i ng  assignments. 

The operator  demonstrates complet ion o f  i n - p l  ant q u a l i f i c a t i o n  a t  the 
appropr ia te  l e v e l  by complet ion o f  Q u a l i f i c a t i o n  Cards. V e r i f i c a t i o n  i s  
performed by the ope ra to r ' s  S h i f t  Operat ions Manager. For S h i f t  Opera- 
t i  ons Managers, t h e  v e r i f i c a t i o n  i s  performed by t h e  Operat ions Manager. 

The S h i f t  Operat ions Manager determines t o  h i s  s a t i s f a c t i o n  t h a t  an 
opera to r  i s  q u a l i f i e d  and capable o f  sa fe l y  ope ra t i ng  a l l  systems appro- 
p r i a t e  t o  h i s  q u a l i f i c a t i o n  goal p r i o r  t o  recommending t h a t  operator  f o r  
w r i t t en ,  ope ra t i ona l  and o r a l  examinations. 

The successful complet ion of a l l  opera t iona l ,  w r i t t e n ,  and o r a l  examina- 
t i o n s  i s  a p r e r e q u i s i t e  f o r  c e r t i f i c a t i o n .  C e r t i f i c a t i o n  i s  made o n l y  
a f t e r  assur ing t h a t  a l l  the requirements of t r a i n i n g  and t he  examinations 
have been s a t i s f i e d  and management has assured t h a t  t h e  opera to r  i s  
capable o f  per forming s a t i s f a c t o r i l y  a l l  o f  the f unc t i ons  o f  the opera- 
t o r ' s  appropr ia te  l e v e l .  The c e r t i f i c a t i o n  i s  v a l i d  f o r  a p e r i o d  of two 
years. 

Requirements 

The documentation for each candidate shall i z l u d e :  
a )  Education, experience, employment history, and health evaluation. 
b )  Training programs completed . 
c )  Records o f  written examinations consisting of the candidates answers 

and examiners evaluation. 
d )  Records of  aral and operational demonstration examinations i ~ l u d i n g  

either a l i s t ing  o f  the basic questions asked and tasks performed or 
a general sununary of  each area covered, an evaluation o f  the opera- 
t o r f  s/supervisor ' s  response and a general summary of oral examination 
by the examiner which i z l u d e s  but is mt limited to  an evaluation o f  
tlE knwledge, a b i l i t y ,  and performance o f  the operator/supervisor. 

e )  Records of  i n i t i a l  cert i f icat ion and the most recent recertif ication 
with dates and approval signatures. 

FFTF Implementat ion 

The documentation f o r  personnel q u a l i f i e d  f o r  opera t ion  o f  the  F a s t ' F l u x  
Tes t  Fac i  1 i t y  i s  mainta ined i n  a form amenable t o  i n t e r n a l  and ex te rna l  
aud i t .  A l l  records r e l a t e d  d i r e c t l y  t o  q u a l i f i c a t i o n  are mainta ined f o r  
a p e r i o d  o f  a t  l e a s t  t en  years. Records inc lude:  
. Education, experience, employment h i s t o r y ,  t he  HEHF h e a l t h  eva lua t i on  

and appra isa ls  of performance. . T r a i n i n g  program complet ion records i n c l u d i n g  lesson plans, video- 
tape sumnaries, examination, and c l ass  standings. 



REQUALIFICATION 

Requirement 

A r e t r a i n i n g  program s h a l l  be e s t a b l i s h e d  t o  prov ide  t r a i n i n g  on changes  
t o  p l a n t '  p r o c e d u r e s ,  a r e a s  i n  wh ich  the c a n d i d a t e  shows d e f i c i e n c y  , a r e a s  
i n  wh ich  the c a n d i d a t e  is mt r o u t i n e l y  exposed  and o t h e r  a r e a s  n e c e s s a r y  
to  k e e p  the o p e r a t o r / s u p e r v i s a r  p r o f i c i e n t .  The  r e t r a i n i n g  program s h a l l  
i n c l u d e  : 
a )  C o n t i n u o u s  refresher t r a i n i n g  
b)  I n - d e p t h  r e t r a i n i n g  a t  l e a s t  a n n u a l l y  i n  a b m r m a l  p l a n t  p rocedures  

a d  emergel lc ies  
c )  Immediate r e t r a i n i n g  i n  i d e n t i f i a b l e  weak a r e a s  

FFTF Implementat ion 

The FFTF r e q u a l i f i c a t i o n  program i s  designed so t h a t  an operator  remains 
q u a l i f i e d  on h i s  most senior  q u a l i f i c a t i o n  l e v e l  and a l so  ma in ta ins  
p r o f i c i e n c y  on s t a t i o n s  encompassed by t h a t  qua1 i f  i c a t i o n  l eve l .  The 
requa l  i f i c a t i o n  program def ines t he  requal  i f i c a t i o n  requirements f o r  each 
q u a l i f i c a t i o n  l e v e l  and the manner i n  which these requirements are met 
and evaluated. I t  inc ludes  an annual w r i t t e n  examination, a  p r e p l  anned 
l e c t u r e  ser ies,  r e a c t i v i t y  c o n t r o l  manipulat ions, system operat ion, 
demonstrat i  on o f  app l i cab le  procedures, cognizance o f  changes t o  f a c i  1  i t y  
design, and rev iew o f  i n f r equen t  and recovery  procedures. For those 
ope ra t i ng  s t a t i o n s  i nvo l ved  i n  Cont ro l  Room operat ion,  s u b s t a n t i a l  use o f  
the  OTS w i l l  be made. 

A p rep l  anned l e c t u r e  se r i es  has been es tab l i shed  t o  rev iew seldom used 
bu t  sa fe ty  re1  ated procedures, systems and bas i c  fundamentals t o  he lp  
insure  t h a t  operator  p r o f i c i e n c y  i s  maintained. The general t o p i c s  
covered i n  t h i s  l e c t u r e  se r i es  are: 
1. Theory and P r i n c i p l e s  o f  Reactor Operat ions 
2. General and S p e c i f i c  P l a n t  Operat ing C h a r a c t e r i s t i c s  
3. P l a n t  Ins t rumenta t ion  and Cont ro l  Systems 
4. P l a n t  P r o t e c t i o n  Systems 
5. Engineered Sa fe t y  Systems 
6. Normal, I n f r equen t  and Recovery Operat ing Procedures 
7. Rad ia t i on  Cont ro l  and Sa fe ty  
8. T e c t ~ n i c a l  S p e c i f i c a t i o n s  

T.he program cons i s t s  o f  64 hours o f  l e c t u r e  d i v i ded  amongst the e i g h t  
top ics.  Each t o p i c  i s  administered i n  two po r t i ons .  The f i r s t  i s  a  
general d iscuss ion  o f  the  subject ,  and the  second considers the  s p e c i f i c  
a p p l i c a t i o n  t o  FFTF systems o r  problems. An example as app l i ed  t o  t heo ry  
o f  r eac to r  o p e r a t i  on would be: 
General : Discuss ion o f  the  f i s s i o n  process, neutron m u l t i p l i c a t i o n  
process and r e a c t i v i t y  i n s e r t i o n  mechanisms. 
S p e c i f i c :  D iscuss ion o f  FFTF r e a c t i v i t y  coe f f i c i en t s ,  r e a c t o r  
k i n e t i c s ,  dynamics and i nherent s a f e t y  concepts. 



i; 
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Supervisors and Reactor Operat ions are requ i red  t o  a t tend  bo th  p o r t i o n s  ' 1  
of each t o p i c  (un less  exempted by p rev ious  examinat ion) w h i l e  a balance i i 
of p l a n t  operator  i s  r equ i red  t o  a t tend  o n l y  the  general  p o r t i o n .  .: 

The e i g h t  t o p i c s  which make up t h e  l e c t u r e  se r i es  are grouped i n t o  four  
groups of two. Fo l low ing  the complet ion o f  each group, an examinat ion o f  
about two hours du ra t i on  i s  administered. Thus, over a span o f  one year, 
a l l  t o p i c s  are presented and f o u r  examinations are given. Each 
i n d i v i d u a l  examinat ion i s  d i v i d e d  i n t o  a general  and s p e c i f i c  p a r t  f o r  
each t o p i c  and thus can be given t o  a l l  personnel invo lved  i n  the l e c t u r e  
ser ies.  

If an operator  rece ives  a f a i l i n g  grade on the examinat ion f o r  any t op i c ,  
he i s  considered t o  be u n c e r t i f i e d  and must rev iew t h e  m a t e r i a l  and be 
reexamined u n t i  1 he can achieve a passing grade on the reexaminat ion. A 
remedial  program i s  es tab l i shed  t o  ensure t i m e l y  rev iew and coverage of 
a1 1 necessary mater i a1 . 
Requirement 

The contractor's operator and supervisor training and examination system 
shall provide for: 
a )  Training on a continuous basis 
b )  Refresher training prior to  examination 
c) Suff ic ient  company time for training 
d )  Reexamination a t  least annually i n  a l l  procedures for handling 

abnormal plant conditions and emergencies, and biennial reexamination 
on a l l  other subjects. 

e )  Retraining and reexamination i n  any other weak areas discovered. 

FFTF Implementat ion 

A long term schedule has been developed and i s  be ing computerized t o  
a l l ow  p e r i o d i c  f l a g g i n g  and rev iew o f  t r a i n i n g  requirements. Th i s  w i  11 
no t  o n l y  be u t i  1 i z e d  t o  moni tor  Reactor Operat ions requirements, b u t  a lso  
Hanf o rd  Engi neer ing Development Labora to ry  requirements f o r  p e r i o d i c  
s a f e t y  meet i ngs, emergency equipment t r a i  n i  ng, emergency response team 
t r a i n i n g  and others.  

Refresher T r a i n i n g  i s  prov ided by the  prep1 ar~ried l e c t u r e  ser ies.  

A f i  
avai  
wou 1 

ve crew r o t a t i o n  has been es tab l i shed  t o  ensure adequate t ime i s  
l a b l e  f o r  t r a i n i n g .  The r o t a t i o n  has a pe r i od  o f  35 days, and a crew 
d have f o u r  days a v a i l a b l e  from each 35 f o r  t r a i n i n g  purposes. 

The requirement f o r  annual and b i e n n i a l  reexaminat ion i s  covered by 
u t i  1 i z i n g  q u a r t e r l y  exami n a t i  ons. Th-is method ensures an annual 
exami n a t i o n  on recovery and emergency procedures. 



Remedial a c t i o n  i n  i d e n t i f i e d  weak areas cons i s t s  o f  a formal  rev iew by 
the  i n d i v i d u a l ' s  S h i f t  Operat ions Manager, f o l l owed  by the  estab l ishment  
o f '  a formal  remedial  program. Th is  program requ i res  concurrence of t h e  
T r a i n i n g  Manager and must be completed be fo re  the  i n d i v i d u a l  i s  al lowed 
t o  repeat  any examinations. 

Requ i remen.t 

The reexamination shall include written, oral and operational testing 
(the time between examinations on each category i s  not greater than two 
years on the average and the maximum time interval between qualification 
on any category does not exceed 27 months). 

FFTF Implementat ion 

I n  order  t o  eva luate an i n d i v i d u a l  f o r  r e q u a l i f i c a t i o n ,  severa l  t o o l s  are 
used. 
1. The annual w r i t t e n  examination s e r i e s  discussed i n  the prev ious 

sec t i on  i n  con junc t ion  w i t h  t h e  l e c t u r e  se r i es  i s  administered. 
2. P e r i o d i c  shor t  w r i t t e n  or o r a l  examinations on procedures and design 

changes are administered w h i l e  on s h i f t  by t h e  Operat ions Engineer 
and repor ted  t o  the T r a i n i n g  Manager. 

3. P e r i o d i c  OTS ref resher  t r a i n i n g  prov ides f o r  t h e  eva lua t i on  o f  t h e  
operator  ' s performance and competency. The r e p o r t  documents dr i 1 1 s 
performed and inc ludes  an eva lua t i on  o f  t h e  ope ra to r ' s  act ion.  

4. A semi -annual operator  p r o f i c i e n c y  eva lua t i on  by Operat i  on ' s 
Management on performance of watchstanding ab i  1 i t i e s .  

An operator  w i l l  be d i s q u a l i f i e d  fo r  f a i l u r e  t o  s a t i s f  a c t o r i ' l y  complete 
any of t h e  above. 

Requirement 

The contractor has the follming options: 
a )  Giving one examination biennially which covers a l l  topics. 
b) Giving examinations on selected topics throughout the two year 

period. 
c )  In lieu of  training prior to examinations, give a comprehensive 

examination prior to retraining (written a d  oral) i n  each category, 
a s  well as an operational examination, to determine weak areas i n  
which the operator/ supervisor shall be retrained and retested. 

FFTF Implementat ion 
c 

The four examinations admin is tered du r i ng  a year are c o l l e c t i v e l y  con- 
s idered t o  be t h e  annual and b ienn i  a1 examinat ions requi red.  Admini- 
s t e r i n g  the annual examination i n  four  p a r t s  has severa l  advantages: 
1. Operators w i t h  academic d e f i c i e n c i e s  are i d e n t i f i e d  e a r l i e r  and can 

be g iven speci  a1 help. 



2. Schedul ing two. hour examinations f o r  s h i f t  personnel i s  eas ie r  than 
schedu 1 i ng an e i  ght  hour exami n a t i  on.- 

3.  The operator  i s  much more capable of s tudy ing  e f f e c t i v e l y  f o r  severa l  
s h o r t  exami na t ions  than f o r  one 1 ong exami nat ion. 

Th is  'method helps min imize the p r o b a b i l i t y  t h a t  an operator  w i l l  have an 
unsa t i s f ac to r y  exami n a t i  on performance whi ch reduces t h e  need t o  remove 
operators  from watchstanding r e s p o n s i b i l i t i e s  and he lps t o  p rov ide  a 
cons i s ten t  l e v e l  of understanding of a l l  operators .  

The r e s u l t s  o f  the  examinat ion se r i es  are used t o  eva luate the  e f f e c t -  
iveness o f  t h e  ser ies,  p l a n  t h e  nex t  years ser ies,  and i d e n t i f y  any 
operators  who may be exempted f rom the nex t  l e c t u r e  ser ies .  I f  an 
opera to r  rece ives  a grade of g rea te r  than 90% on t h e  examinat ion f o r  any 
t op i c ,  he i s  exempted from the nex t  y e a r ' s  l e c t u r e  on t h a t  t op i c .  How- 
ever, he must take t h e  next years examinat ion on t h a t  t op i c .  As long  as 
he scores above 90% he w i l l  cont inue t o  be exempted from mandatory 
1 ec tu re  attendance. 

Requirement 

Examination - Written, operational, and oral examinations shall be pre- 
pared and administered by the contractor to  sat is factori ly  demonstrate 
the required kmwledge of  reactor operators and supervisors. These 
examinations shall include questions on a l l  categories l is ted above. DOE 
shall concur i n  the type, depth, and breadth of the examinations for 
i n i t i a l  cert i f icat ion.  Administration of  examinations of  reactor opera- 
tors and supervisors shall be by those personnel su f f ic ient ly  knowledge- 
able to  ascertain cadidate d e f i c i e z i e s .  T h e  examination contents, 
administration, and evaluation of  the examination shall be reviewed b y  
personnel other than the candidate ar- his immediate supervisor. 

FFTF .Imp1 ementation 

Examinations w i l l  s a t i s f a c t o r i l y  demonstrate the  requ i red  knowledge f o r  
FFTF Operations. The content  o f  these examinat ions and t h e i r  admini s t r a -  
t i o n  has been discussed i n  the prev ious section.' DOE concurrence was 
obta ined f o r  Sodium F i l l  Q u a l i f i c a t i o n  and w i l l  be f o r  Cold and Hot P l a n t  
C e r t i f i c a t i o n .  Examination admin is t ra to rs  are se lec ted  because o f  
ex tens ive  q u a l i f i c a t i o n s  o r  c a p a b i l i t i e s  i n  a s p e c i f i c  area, or, f o r  
management personnel, because o f  s i g n i f i c a n t  program f a m i l i a r i t y .  S h i f t  
Operat ions members of boards ( i n c l u d i n g  S h i f t  Operat ions Managers) must 
be c e r t i f i e d  p r i o r  t o  a c t i n g  as a board member. T r a i n i n g  engineers have 
an aggregate o f  seven years o f  s imu la to r  exper ience i n c l u d i n g  p a r t i c i -  
p a t i o n  i n  NRC examinat ion admin is t ra t ion .  



Examinations are reviewed f o r  content  and a d m i n i s t r a t i  on by t h e  FFTF 
T r a i n i n g  Manager.. The eva lua t ion  f o r .  o ra l ,  w r i t t e n  and ope ra t i ona l  
examinations i s  prepared by members of t h e  appropr ia te  board o r  of t h e  
T r a i n i n g  Staff and reviewed by. the  T r a i n i n g  Manager who i s  not  an 
. imnediate s u p e r v i s i o r  f o r  the. candidates. I t  i s  again reviewed by t h e  
Operat ions Manager ( o r  Tes t ing  and Operat ions Manager f o r  S h i f t  Opera- 
t i  ons Managers r e p o r t i n g  t o  t h e  Operat ions Manager) p r i o r  t o  
c e r t i f i c a t i o n .  

Requirement 

The candidate shall mt be allwed to function as a certified operator/ 
supervisar if he has not completed a l l  of the requalification program 
within two years of  the previous certification. I f  a certified operator 
fa i l s  a required portion of a recertification examination or shows 
serious deficiencies which indicate he may operate i n  an unsafe manner, 
then k is to be considered uncertified even though the time of  his  
previous certification has mt expired. In addition, the recertification 
of previously certified operators/supervisors shall be based on: 
a )  Operating records and experiences during the past certification 

period. 
b) Successful completion of appropriate portions of the retraining and 

retesting program. 
c )  Review b y  and concurrence of  designated o f f i c i a l ( s )  independent of  

the faci l i ty  management. 
d )  Experience. I f  an operator or supervisor has been away from reactor 

operations for a period of up to 12 months, selected retraining.. and 
oral and/or written and operative examinations shall be given as 
deemed necessary. However, if t h  absence is greater than 12 months, 
appropriate comprehensive written, oral, and operating examinations 
(as required of  in i t ia l  qualifying caniidates) shall be given to 
determine weak area5 Retraining and retesting shall be required i n  
areas of weakness. 

FFTF Implementat ion 

The r e q u a l i f  i c a t i o n  requirements as p r e v i o u s l y  discussed i nc l ude  a formal  
l e c t u r e  program and a reexaminat ion s e r i e s  t o  be completed annual ly.  I n  
add i t ion ,  t h e  r e q u a l i f i c a t i o n  program requ i res  performance o f  s p e c i f i c  
evo lu t ions .  The on-the- job p o r t i o n  o f  t h e  requal  i f i c a t i o n  program i s  t o  
ensure t h a t  a1 1 operators  ma in ta in  t h e i r  o p e r s t i  ng p r o f i c i e n c y  on p l  an t  
equipment and s tay  abreast  of design o r  procedure changes. On a r e g u l a r  
basis,  operators  must demonstrate t h e i r :  
1. S k i l l  w i t h  R e a c t i v i t y  Cont ro l  Systems 
2. Understanding o f  the ope ra t i  on o f  equipment accord ing t o  procedure 
3. Cognizance o f  f a c i  1 i t y  design changes and procedure chalnges 
4. Review o f  i n f r equen t  and recovery  procedures 



To ensure t h a t  a l l  superv isors  and opera to rs  ma in ta i n  t h e i r  s k i l l  i n  
man ipu la t ing  r e a c t i v i t y  c o n t r o l  systems, i t  i s  r equ i red  t h a t  each 
opera to r  perform a minimum of f i v e  r e a c t i v i t y  mani pu l  a t i  ons every year.  
Supervisors can meet t h i s  requirement by a combination o f  ac tua l  per fo r -  
mance and d i r e c t i o n  o f  man ipu la t ion  as long  as he a c t u a l l y  performs a t  
l e a s t  th ree  manipulat ions. Th is  r e a c t i v i t y  c o n t r o l  exper ience may be 
performed on t h e  actua l  Reactor Cont ro l  Panel dur ing  normal operat ion,  on 
t he  OTS du r i ng  t r a i n i n g  sessions, o r  by us ing  f u e l  t r a n s f e r  equipment t o  
move f ue l  d r i v e r s  o r  c o n t r o l  rods w i t h i n  t h e  core dur ing  r e f u e l i n g .  

The s p e c i f i c  r e a c t i v i t y  manipu la t ions which s a t i s f y  t h i s  requirement 
i nc 1 ude: 
1. S ta r t up  f rom r e f u e l i n g  cond i t i ons  t o  power standby 
2. Power ascent f rom power standby t o  power s t a t e  
3. Power descent t o  ho t  standby 
4. Cool down f rom ho t  standby 
5 .  Power change g rea te r  than 10% o f  f u l l  power 
6. Removal o f  f u e l  assembly f rom t h e  core l a t t i c e  
7. I n s e r t i o n  o f  f u e l  assembly i n t o  the .co re  l a t t i c e  . - .  

8. Removal o f  c o n t r o l  r o d  assembly f rom t h e  core l a t t i c e  
9. I n s e r t i o n  o f  c o n t r o l  rod  assembly i n t o  the core l a t t i c e  
10. Removal o f  a  t e s t  assembly f rom the  core l a t t i c e  
11. I n s e r t i o n  o f  a  t e s t  assembly i n t o  the core l a t t i c e  

The opera to r  must per form a v a r i e t y  o f  these manipu la t ions and i n  
s a t i s f y i n g  the  r e a c t i v i t y  manipul a t  i on requirement can o n l y  count one o f  
each toward t h e  f i v e  manipu la t ions per  year. 

I n  a d d i t i o n  t o  being used t o  he lp  s a t i s f y  t he  r e a c t i v i t y  man ipu la t ion  
requirement, t h e  OTS i s  used f o r  ex tens ive  opera to r  s imu la t i on  
r e t r a i n i n g .  The r e t r a i n i n g  cons i s t s  o f  normal r eac to r  evo lu t ions .  

As t h e  OTS i s  operated throughout t h e  var ious  normal ope ra t i ng  rou t i nes ,  
i n f r equen t  and recovery  cond i t i ons  are i n i t i a t e d  w i t hou t  p r i o r  warning. 
I n  t h i s  manner, t h e  opera to rs  are exposed t o  ac tua l  p l a n t  ope ra t i ng  
cond i t i ons  and al lowed t o  r e a c t  t o  severa l  sets  o f  abnormal s i t u a t i o n s .  

The i n t e n t  o f  t h i s  t r a i n i n g  i s  t o  p rov ide  t h e  opera to r  w i t h  s u b s t a n t i a l  
exper ience i n  nonequ i l i b r ium and casua l t y  events du r i ng  approx imate ly  50 
hours o f  s imu la t i on  yea r l y .  Th i s  g ives  t h e  bes t  p o s s i b l e  assurance t h a t  
he mainta ins h i s  p r o f i c i e n c y  i n  execut ing a l l  i n f r equen t  and normal FFTF 
ope ra t i ng  procedures. 

Operators must demonstrate t h e i r  understanding o f  the opera t ion  o f  
equipment according t o  procedure. Th is  i s  accompl ished by r e q u i r i n g  t h a t  
an operator  p e r i o d i c a l l y  be assigned as the operator  on a l l  ope ra t i ng  
s t a t i o n s  which he imned ia te ly  supervises. To p reven t  an opera to r  f r om 
being away f rom any s t a t i o n  f o r  a  prolonged per iod,  he norma l l y  operates 
each s t a t i o n  a t  l e a s t  once every s i x  months. Also, a-11 q u a l i f i e d  Reactor 
Operators, In-Vessel  Fuel  Handlers, Supervisors and Re fue l i ng  Engineers 



. . 

are evaluated during the performance of t he i r  duties a t  l eas t  once every 
s ix  months. This evaluation i s  conducted by the Operations Manager, 
Sh i f t  Operations Manager, or Training Manager fo r  the  Chief Operator and 
Refueling Engineer and by the Sh i f t  Operations Manager, Operations 
Engineer or Training Manager fo r  the  Reactor Operator and Refueling 
Technician. 

Acceptable methods for performing t h i s  evaluation include observation: 
1) during actual operation fo r  a t  l eas t  a four hour period, or 
2) during a simulated walkthrough of the procedural steps required to 

operate the per t i  nent equipment. 

Requalification requires. concurrence of the Training Manager and an FFTF 
Project Manager not reporting to the Testing and Operations Manager. In 
the event that  an operator or supervisor has not operated for a period of 
up to  12 months, then a l l  missed examinations, OTS training and on-the- 
job training must be made up. In addition the Sh i f t  Operations Manager, 
with the concurrence of the Training Manager, will prepare a remedial 
program to provide assurance that  safe operating i s  not compromised. A n  
operator/supervisor .who has not been involved i n  operations fo r  a period 
i n  excess of one year wi 11 be required to requalify. 

Failure of any written examination, serious misperformance of any evolu- 
t ion,  or f a i l u r e  of any OTS examination shall  r e su l t  in lapsing of 
cer t i f ica t ion.  Cer t i f ica t ion shall  not be restored unti l  a remedial 
program i s  compl eted. 

/ 

Conclusion 

The FFTF i s  unusual in that  no comparable f a c i l i t y  exis ts  and thus no 
exis t ing training package can be eas i ly  modified to meet Operator 
Training needs. This has resulted in the evolution of an in-house 
training program and has brought out the accompanying development pai ns. 
Identif ication of the applicable requirements and surveying established 
programs to  build an experience base of acceptable solutions i s  v i t a l  to  
establishment of a viable training program. The FFTF Training Program i s  
designed to be in compliance with the present DOE requirements and to  be 
in compliance with presently proposed DOE manuals when they are imple- 
mented; and provides a sample of an acceptable program fo r  others to 
u t i l i z e  in t he i r  program development. . . 




