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1.0 In t roduc t ion  

The path f inder  Atomic Power P l a n t  i s  located on a s i t e  on t h e  B i g  Sioux 

River ,  5.5 m i les  nor theast  from t h e  center  o f  Sioux Fa1 Is, South Dakota. 

A complete descr i  p t i o n  o f  t h i s  p lan t  i s  documented i n  t h e  ~ a t h f  inder  

Atomic Power P lant  Safeguards Report, ACNP-5905. The p l a n t ' s  r e a c t o r  

i s  o f  t h e  boi I i ng water type and i nc ludes an in teg ra  l nuc tear superheater.  

The Path f inder  Atomic Power P lan t  w i l l  be owned and operated by Northern 

States Power Company o f  Minneapolis, Minnesota. Al I is-ChaImers Manu- 

f a c t u r i n g  Company's Path f inder  c o n t r a c t  r e s p o n s i b i l i t y  includes design 

and cons t ruc t i on  o f  t h e  necessary b u i l d i n g s  and s t ruc tu res ,  and design, 

engineering, f u rn i sh ing ,  i n s t a l l a t i o n  and p lac ing  i n  opera t ion  i n  such 

b u i l d i n g s  t h e  machinery, apparatus, and equipment necessary f o r  t h e  

complete nuclear  - powered steam turbo-generator p lan t .  

A 1  l is-Chalmers' Nuclear Power Department-Greendale i s  respons ib le  f o r  

A 1  I is-Chalmers performance o f  t h e  above work. Research and development, 

engineer ing and 'design have been under t h e  d i r e c t i o n  o f  a p r o j e c t  

engi neer i n  t h a t  department.' 'The same. i n d i v i d u a l  and appropr ia te  

member,s o f  h i s s t a f f  , - ' together '  w i t h  personne I f u rn  i shed by Northern 

Sta tes  Power Campany, under h i s  d i m e t i o n ,  w i l l  conducl t h e  

preoperat ional  t e s t s ,  i n i t i a l  s t a r t u p  o f  t h e  p l a n t  and the  t e s t s  as 

described i n  Sect ion  3 o f  t h i s  r e p o r t .  H i s  s t a f f  w i  I1  be implemented, 

as required,  w i t h  o the r  experienced. pe'rsonnel from A I I is-Cha Imers' 

Nuc I ear Power Department-Wash i ngton. 

The Northern Sta tes  Power Company w i l l ,  t o  t h e  e x t e n t  necessary, 

u t i l i z e  recognized consu l tan ts  i n  spec ia l i zed  f i e l d s .  

- I  - 



.The nuclear s tar tup-program will b.e conducted by Allis -Chalme.rs for  Northe rn  

States P0we.r Company and Allis -Chalmers.  The staff for this program will 

include Allis-Chalmers specialis'ts i n  the various engineering categories,  i 
l 

and personnel furnished by NSP.' As the program progresses  anctmore Northern 

States Power Company personnel become qualified, and licensed when necessary,  

they will be assigned to their intended duties to actively participate in the 

operation of the Pathfinder Atomic Power Plant. 

The preoperational and initi-al s tar tup programs a r e  discussed in-.Sections 

2 and 3 of this report .  The organization for the preoperational and initial s t a r t -  

up program i s  described in  Section 4 and experience resumes  of .Northern I 
I 

States Power Company and Allis.-Chalme r s per  sonnel a r e  .inc lud,e.d in Addendum 

No. 1 to this report.  

Detailed procedures and a description of the tes ts  and operations discusses in 

this report ,  a s  well a s  those- for subsequent full power operations, will be p r e  - 

pared in advance, reviewed by appropriate supervisory and saf-ety analysis 

personnel'and when approved will be .given to the plant 0per.ato.r-s ..to follow. 

Special atteatiuu will be given to the-initial operations andfor  experiments.  For  

these, a review will be made which includes and analysis :of the following items: 

1 )  The purpose and scope of th,e. experiment. 

2 )  A brief summary of applicatetheory.  ~ ~ 
3)  The detailed procedures to be4ollowed, including limitations:: on procedural 

m variations. 

4 )  Cautions to be observed, stating-any difficulties pecul.iar to the experiment 

that may be expected. 



5 )  � he data t o  be. obta i ned and t h e  range o f  expec.ted resu I t s  . Th i s 

ana l ys i s  w i  1 1 be submitted t o  t h e  Operat ions. Committee (See Sect ion ' 4 )  

f o r  approval pr ibr t o  t h e  pefformance of  the  exper irnent. 

l nc l uded i n  t h e  scope o f  each experiment w i  l l be c lear  1 y def i ned l i m i  t- 

a t  ions o r  areas per.ta i n i ng t o  r e a c f  i v i  t y  and/or s a f e t y  o f  operat  ion. A I  I  

experiments and operat ions w i  1.1 be designed and spec i f  ied by an engi neer i ng 

group'which i s  p a r t  o f  t he  p l a n t  o rgan iza t ion  and/or t h e  Al l is-Chalmers 

s t a f f  a t  Greenda le .  The operat ions s t a f f  w i  1 l load and operate t h e  r e a c t o r  

according t o  the  approved procedure, and w i l l  be respons ib le  f o r  t h e  

execut ion o f  t h e  experiment o r  operat ion..  



2.0 Preoperat i ona l Proqram 

Preoperational t e s t s  w i l l  be conducted under the d i r ec t i on  of A l l i s -  

Chalmers. The purpose o f  t h i s  program i s  t o  demonstrate t h a t  p lan t  

components and equipment w i l l  funct ion as spec i f ied and t o  demonstrate 

t h a t  the p lan t  i s  ready f o r  nuclear s tar tup.  Included i n  t h i s  program 

are the fo l low ing  tes ts :  

I )  Hydrostat ic  t e s t s  a t  1.5 times design pressure on the pressure 

vessel, piping, and r e c i r c u l a t i o n  pumps. 

2 )  Leakage t e s t  o f  the primary system. 

3) Tests f o r  proper contro.1 system operat ion. 

4) Tests o f  a I l safe ty  c i r c u i t s  and components. 

5j Control rod checks f o r  freedom o f  motion i n  guide tubes and 

determination o f  scram time. 

6 )  Fuel loading and "hot" fuel  element handl ing equipment t es t s  and 

checks o f  r ~ l a t e d  procedures. 

7) Rec i rcu la t ion pump and b u t t e r f l y  valve t es t s  t o  insure proper 

operation of these un i t s  and t h e i r  cont ro ls .  

8) Tests of a l l  other devices and a u x i l i a r i e s  associated w i th  the 

primary system t o  assure t h e i r  proper funct ioning.  Included i n  

t h i s  ser ies  o f  t es t s  are  those o f  the l i q u i d  level indicators,  

and the valves i n  the various l i nes  connected t o  the primary system. 

For con t i nu i t y  o f  review a nucleus o f  e i g h t  t o  t en  people w i l l  

pa r t i c ipa te  i n  both the preoperational and nuclear s ta r tup  programs 

insofar as i s  p rac t i ca l .  



3.0 I n i t i a l  Star tup Rosram 

3.1 In t roduct ion 

The I n i t i a l  s t a r t up  program f o r  the Pathf inder Power P lant  cons is ts  

of a ser ies o f  t e s t s  designed t o  demonstrate the physics performance 
I 

o f  the reactor  and the performance o f  the integrated p lant  operation. 

These t es t s  are  sequenced i n  t h e i r  order o f  increasing reactor  

power levels, i.e., a l l  t e s t s  f o r  a given power level  are  performed 

before the power level  i s  ra ised t o  the next  higher power step. 

Results from the design analysis and c r i t i c a l  f a c i l i t y  experiments 

are  u t i l i z e d  i n  t h i s  program. The i n i t i a l  s ta r tup  program w i  l i 

beg1 n upon completion o f  those steps o f  the  preoperat iona l program 

t h a t  are  considered essent ia l  t o  safety, f e a s i b i l i t y ,  and 

p r a c t i c a l i t y .  

3.2 I n i t i a l  Core Loadinq 

With the b o i l e r  boxes and con t ro l  rods i n  the  core, poison shims 

worth approximately 4% ~ k / k  are inserted. Three s ta r t up  chambers 

are  located i n  the vessel t o  monitor the m u l t i p l i c a t i o n  dur ing 

fue l  loading. A Po-Be neutron source i s  located i n  the superheater 

region. Superheater and b o i l e r  fuel i s  loaded i n  the d r y  core and 

the mu l t i p l i co t i on i s  rnib i tored dur i ng t h  i s process. The reac+or 

vessel head i s  i n s t a l  led, con t ro l  rods worth about 4% ~ k / k  are 

'cocked. 

The m u l t i p l i c a t i o n  i s  monitored as water i s  added t o  the vessel. 

The maximum r a t s  o f  f low sha l l  not  exceed t h a t  o f  both seal water 



i n j ec t i on  pumps (rated a t  30 gpm each) which corresponds t o  a 

maximum r e a c t i v i t y  add i t ion  r a t e  o f  about two cents per second. 

The superheater steam ,passages remain voided (most react ive 

conf igurat ion) dar ing water addi t ion.  The calculated shutdown 

margin o f  t h i s  assembly w i th  a l l  rods and poison shims inserted 

i s  7% bk/k. A t  prescribed water levels ( a t  least  20) the 

m u l t i p l i c a t i o n  of the assembly i s  a l so  determined wi th  addi t iona l  

rods worth an estimated 38 bk/k removed, Count ra tes  wi th  these 

rods withdrawn w i  1 1 provide fu r ther  evaluation o f  the su'b-cr i t ical  

marg i n and cont ro l  rod 'worth. Remova l o f  t h  i s second rod pattern 

w i  I 1 terminate before c r i t i c a l i t y  i s  reached wi th  them out. 

The i n i t i a l  core loading and water f i l l  w i l l  be performed as 

though c r i t i c a l i t y  were expected a t  any po in t  even though the 

moderated assembly i s  expected t o  be 3% bk/k sub -c r i t i ca l  w i th  a 

rod pattern (4% ~ k / ~ )  removed, A t  any poi n t  the water level can 

be reduced b; means of g rav i t y  o r  the pur i  t i c a t i o n  system shutdown 

pump (rated capaci ty 250 gals/min). C r i t i c a l i t y  sha l l  not be 

achieved a t  any t ime during t h i s  tes t .  I f  c r i t i c a l i t y  i s  prediated 

a t  any time, t he  c m e  !Pegion w i l t  be drained and fuel  removed t o  

reduce r e a c t i v i t y ,  Upon completion of the i n i t i a l  core loading 

and f i l l i n g  a detem.inatlon t h a t  the shutdown m r g i n  i s  a t  least  

413 Ak/k w i  I I be (made, The rec i r c u  l a t  ion pumps are operated I n 

order t o  t e s t  operation wllth a loaded core. Tke core i s  completely 

shut ddawndd~~krjg~ttbBI$~;trP@$$.~ , F 



Preparatory t o  fu r ther  tes t ing,  the reactor source ( l ~ l ~ n / s s c )  

i s  loaded i n  the core and the Po-Be source i s  rem~vod. In  order 

t o  do t h i s  the reactor vessel i s  completely f i l l e d  including the 

superheater steam pssages. (Calcula-tlsns and c r i t i c a l  f a c i l i t y -  

masurements show t h a t  f looding the suprhea te r  steam pssages 

w i  1 l cont r  i bute about -0.5$ ak/k. ) Fo I Oow i ng the source exchange 

the normal reactor water level i s  establ ished and the suprhea ta r  

steam passages are drainad. 

3.3 Phase 1, 10 kw ( t h )  o r  Less 

I. I n i t i a l  C r i t i c a l i t y  

During the i n i t i a l  approach t o  c r i t i c a l i t y  the mu l t i p l i ca t i on  of 

the reactor source i s  monitored by the norm1 reactor s ta r tup  

instrumentation (3 channels wi th  high s s n s i t i v l t y  BF3 chambers). 

Cr i t i c a  l i t y  I s  a t ta ined '  by the w i  thdrawa l sf cont ro l  rods. A f t e r  

the reactor i s  c r i t i c a l  a t  a low power, a rod drop measurement i s  

done t o  determine the shutdown margin. The decaying count ra tes  

o f  chambers located w i t h j n  the reactor vesssl are recorded. 

2. I n i t i a l  Cold Core F lood insOoef f l c ien t  

With the reactor shut down th0 superheater stsam passagos are 

flooded. The reactor i s  than brought t o  a low powQr lsvo l  and the 

r e a c t i v i t y  d i f ference evaluated by a ca l ib ra tsd  b o i l e r  con t ro l  rod. 

3. Nuclear instrumentation Ca l ib ra t ion  

Standardized f o i l s  and f l u x  wires are i r rad ia ted  I n  a t yp i ca l  

sect ion o f  the core a t  a reactor power corresponding t o  about 



3 decades above source power. This data i s  then analyzed t o  

c a l i b r a t e  the Instrumentation. This Is a l s o  used t o  evaluate 

boiler-superheater power sharing and t o  v e r i f y  design ca lcu la t ions.  

4. Es tab l i shmnt  o f  the Refersncs Core 

S h i m  w i l l  be removed u n t i l  the core i s  jws* sub-c r i t i ca l  w i th  

the mmt reac t i ve  rod withdrawn and the snp rhea te r  flooded. 

This y ie lds  a  shutdown m r g i n  o f  about 3% bk/k. Posi t ivo  shim 

fue l  elements (3.2 w/o U-235 enrichment) are  a l s o  ava i lab le  i f  

needed. Fol lowing the establishment of the reference core, 

add i t iona l  shutdown margin data i s  recorded. 

5. Reference Core T@mm?ratnre Coe f f i c ien t  

The temperature c o e f f i c i e n t  i s  detenpined from about 70 F t o  .c: 

180 F. The r e e c t w  vessel i s  vented'and the  superheater I s  i n  

the flooded cond i t i on  dur ing those m~asuremnts .  Heating i s  done 

by mans of the s ta r tup  heater, Rec i rcu la t ion pump operation i s  

used t o  promote a uniform core temprature.  

6. Reference Core Cold Floodinq Coef f i c ien t  

The co ld  f lood ing coe f f l c len t  of the reference cors i s  d~terrnln@d 

s i m i l a r l y  t o  the i n i t i a l  co ld  cors f lood ing coo f f l c l on t .  

7 .  Control Rod Ca l lb ra t ion  

Core r e a c t i v i t y  and con t ro l  rod c a l i b r a t i o n  i s  done by boron 

addi t ion.  Boron (12-1/2$ disodium mtobora te  tetahydra.te) i s  

added t o  the moderator water i n  steps of d i f fe ren*  concentrat ions 



w i t h  t h e  superheater steam passages drained. A t  each concent ra t ion  

t h e  c r i t i c a l  p o s i t i o n s  of t h e  c o n t r o l  system i s  determined f o r  

d i f f e r e n t  rod  programs, and the  rod worths a r e  determined. The 

concent ra t ion  i s  increased t o  t h e  po in t  where homogeneous poison 

i s  ho ld ing  down a l l  o f  t h e  core  r e a c t i v i t y .  R e c i r c u l a t i o n  pump 

opera t ion  i s  used t o  mainta in homogeneity. A t  a boron concentra- 

t i o n  near t h e  maximum a temperature c o e f f i c i e n t  determinat ion 

( f rom about 70 F t o  about 180 F), w i l l  be made i n  t h e  manner o f  

t he  temperature c o e f f i c i e n t  t e s t s  described i n  Paragraph 5. A 

number o f  3.2% elements w i l l  be s u b s t i t u t e d  f o r  2.2$ elements t o  

determine t h e i r  worth i f  no t  done i n  Paragraph 4. They a r e  then 

removed. Boron i s  removed by t h e  d i l u t i o n  method, w i t h  a d d i t i o n a l  

rod  c a l i b r a t i o n s  done a t  d i f f e r e n t  concentrat ions.  

8. Cold Core Pressur iza t ion  

The superheater steam passages w i l l  be f looded and t h e  reac to r  

water leve l  increased u n t i l  t h e  vessel i s  f i l l e d  w i t h  water. The 

reac to r  system i s  then g radua l l y  pressurized. Ca l i b ra ted  rods a r e  

used t o  determine any r e a c t i v i t y  change r e s u l t i n g  from t h e  

pressur iza t ion .  Th is  i s  expected t o  be n e g l i g i b l e .  

3.4 Phase 1 1 ,  5 mw ( t h )  o r  Lcss 

I. Non-Boil inq Temperature C o e f f i c i e n t  

W i t t ~  the superheater f looded t h e  reac to r  i s  pressur ized up t o  

600 ps ig  w i t h  n i t r o g e n  gas. The p u r i f i c a t i o n  system pressure 

c o n t r o l l e r  then mainta ins t h i s  pressure. The reac to r  i s  then taken 



c r i t i c a l  a t  a low power w i t h  superheater rods f u l l y  inser ted .  A 

slow hea t i ng  r a t e  i s  es tab l ished w i t h  t h e  s t a r t u p  heater .   eating 

.proceeds i n t h i s  manner t o  about 440 F. The temperature c o e f f i c i e n t  

over t h i s  range i s  measured w i t h  the  c o n t r o l  system by a l l o w i n g  

the  r e a c t i v i t y  loss due t o  temperature t o  qancel ou t  p o s i t i v e  

per iods.  The p u r i f i c a t i o n  system pressure c o n t r o l  system i s  

ad jus ted  t o  main ta in  approximate ly  50 F subcool ing t o  suppress 

b o i l i n g .  P u r i f i c a t i o n  system f l ow  through t h e  superheater steam 

passages i s  es tab l ished t o  suppress b o i l i n g  i n  t h e  superheater.  

The temperature e f f e c t  on c o n t r o l  r o d  c a l i b r a t i o n  i s  i nves t i ga ted  

a t  d i f f e r e n t  po in t s  du r ing  t h i s  t e s t .  

< 

2. Hot Core F lood ing  C o e f f i c i e n t  

The r e a c t i v i t y  change associated w i t h  h o t  water i n  t h e  superheater 

s t e a m  passages. i s  determined- by means o f  ca  1 i bra ted  c o n t r o l  rods.  

Th is  t e s t  i s  performed i n  t h e  same manner as t h e  c o l d  core  f l o o d i n g  

c o e f f i c i e n t .  

3. - .  Superheater . Rad ia t i ve  Coo l ing  A b i l i t y  

With $he superheater drained, t h e  steam l i n e . i s o l a t i o n  valves 

closed, and t h e  boi l e r  water temperature near i t s  ope ra t i ng  po in t ,  

r e a c t o r  power i s  s l o w l y  i'ncreased i n  ste'ps.. A t  each s t e p  t h e  

superheater f u e l  temperature i s  measured by thermocouples on spec i a  l 

instrumented assemblies (cond i t ioned by successfu l  development of  

couple attachment).  The t e s t  . i s  termi  nated a t  ' t h e  power l eve l  a t  

which superheater f ue l temperatures a r e  approach i ng a pre- 

determined l i m i t .  



4. Power Coe f f i c i en t  

With the  reactor  shutdown, steam f low t o  the  condenser i s  

establ ished by opening the bypass i so l a t i on  valve. Superheater 
I 

temperatures and b o i l e r  temperature and pressure a re  monitored 

.during t h i s  i n i t i a l  steam flow. Reactor power i s  increased w i th  

the superheater power f r a c t i o n  suppressed by means o f  the rod 

program. The t e s t  i s  terminated by reactor  shutdown a f t e r  the 

superheater f ue l  temperatures are measured f o r  several steam f low 

ra tes  and power levels. The rod pos i t i on  data co l lec ted  dur ing 

t h i s  t e s t  are analyzed t o  determine the 5 mw power c o e f f i c i e n t .  

5. F l u i d  Dynamics Reac t i v i t y  E f f ec t s  

The reactor  i s  brought t o  a power less than 5 mw ( t h )  w i th  the 
. - 

superheater power depressed and the steam routed t o  the condenser, 

The r e a c t i v i t y  associated w i th  changes i n  the feedwater temperature, 

feedwater flow, r e c i r c u l a t i o n  flow, reactor  pressure, reactor  

temperature and steam f low i s  determined. 

6. F l ux  Map 

Flux wires are  loaded i n t o  a t y p i c a l  sect ion o f  the core (super- 

heater and boi l e r ) .  Using the s ta r t up  procedure establ  ished i n  

the t e s t s  above, the wires are  exposed, and steam routed t o  the 

condenser. Reactor temperatures, superheater in-core ion chamber 

readings and reactor  nuclear instrumentation readings are recorded. 

The data i s  analyzed t o  determine superheater-boiler power sharing, 



reac to r  ho t  spots, and reac to r  nuclear instruments c a l i b r a t i o n .  

On complet ion o f  these t e s t s  t h e ' o s c i  l l a t o r  rod  i s  loaded i n  t h e  

core.  

7 .  Transfer Funct ion 

The o s c i l l a t o r  rod  i s  c a l i b r a t e d  i n  several pos i t i ons  wh i l e  a t  

power w i t h  steam f low routed t o  t h e  condenser. Transfer  f u n c t i o n  

measurements a r e  made over a frequency range from about 0.01 cyc les /  

sec t o  about 12 cyeles/sec. 

8. Process Systems Tests 

While opera t ing  w i t h  steam routed t o  t h e  condenser t h e  performance 

o f  t he  var ious  systems of t he  p l a n t  a r e  thoroughly evaluated a t  

t h i s  power l eve l .  

3.5 Phase I l l ,  F u l l  Power o r  Less 

I. I n i t i a l  Power Increase 

Dur ing Phase I l l  power i s  increased i n  about f i v e  steps, s t a r t i n g  

from some power near 5 mw ( t h )  and going t o  f u l l  power. A t  each 

h igher  power leve l  t h e  t e s t s  l i s t e d  below a r e  performed. 

2. Power C a l i b r a t i o n  

A t  e o c l ~  power leve l a thermodynamic ca l i b r a t  i on o f  reac to r  power 

i s  obta ined a t  steady s t a t e  cond i t i ons .  

3. Water Leve l Ga I i b r a t  ion  

C a l i b r a t i o n  o f  t h e  water leve l  i n d i c a t i o n  i s  done a t  each power 

leve l  w i t h  d i f f e r e n t  coo lant  cond i t i ons .  



4 .  Superheated Steam Operation 

Informat ion on t h e  r e l a t i o n  between steam f l ow  and superheater '- fuel 

temperatures w i l l  have been generated under steps 3 and 4 o f  Phase 1 1 .  

I n  Phase I I I the  superheater performance w i 1 l be f u r t h e r  eva l uated 

a t  each power step.  

5. Response t o  Scram and Runback 

A t  each power leve l  t h e  response o f  t he  reac to r  and power p l a n t  

as a whole t o  scram and rod runback operat ions a re  eva 1 uated. 

A t  each power l eve l  these ac t i ons  a r e  i n i t i a t e d  w i t h  several 

d i f f e r e n t  i n i t i a l  cond i t i ons  and p e r t i n e n t  parameters a re  recorded. 

6. F l u i d  Dynamics R e a c t i v i t y  E f f e c t s  

A t  each power l eve l  t h e  r e a c t i v i t y  change associated w i t h  a 

change i n  the  f o l  lowing va r iab les  i s  determined: feedwater 

temperature, feedwater f low, r e c i r c u l a t i o n  flow, reac to r  pressure, 

reac to r  temperature and steam f low. The changes i n  these va r iab les  

a r e  made i n i t i a l l y  on manual c o n t r o l  and then a f t e r  opera t iona l  

i n t e g r i t y  i s  establ ished,  automatic opera t ion  i s  tes ted  and used. 

F lax  maps f o r  a t y p i c a l  sec t i on  o f  t h e  core  a r e  obta ined a t  

severa 1 power lewe'l s . 

8. Rad ia t ion  Surveys 

A t  each power leve l  a r a d i a t i o n  survey o f  t h e  p l a n t  i s  made using 

por tab le  and f i x e d  instruments. 



9 . :  Ion Chamber Noise Analysis 

,Ana I ys i s  o f  the ion chamber noise i s  done preparatory t o  : t ransfer  

funct ion tes ts .  

. . 

10. ' Transfer Function 

Transfer funct ion measurements are  made a t  several power levels.  I 

The data w i  1 1 a l so  be analyzed . f o r  the superheater-boi l e r  phase sh i . f t .  

The frequency range i nvest i gated extends from about 0.01 cyd les/sec 
i 

t o  about 12 cycles/sec. A f t e r  ex t rapo la t ion of t h e ' s t a b i l i t y  n)argin 
' ' I  

t o  f u l 1 power, the osc i 1 l a t o r  rod i s  removed from the core. . I 

. . . . 
I I. Xerion' Reac t i v i t y  . . 

The r e a c t i v i t y  associated wi th  Xe is, d%termi ned a t  f u  l 1 power by 
I 

operation u n t i l  near equ i l i b r ium poisoning i s  reached -- then decreasing 

the reactor  power substant ia l  l y and fb l ' lowi  ng. the res'ul tan t .  r e a c t i v i t y  ~ 
I 

changes w i th  rod movement. The amount o f  poison present a t  any t ime i s  ! 

i 
I 

deterrni ned .by ca l i brated con t ro l  rods.. . ~ 
I 

, .12.  Rocess Systems Tests 
' ~ 

A t  each power leve l the performance and response o f  a 1 l per t inen t  
. . 

~ 
i 

systems o f  the p lan t  a r e  thorough 1 y eva l uated . 
. . 

.1 
I 

. . . . I 
13. Routine Operation . . ~ 
The. fac i I i t y  w i  1 1 be s ta r ted ,  and shut down numerous times t o  adequately ~ 

. . :I 
. . 

t r a  i n  add it i ona 1 operat i ng personnel . Various t e s t s  w i  I I. be run i 
. .  I 

! 

r e l a t i v e  t o  crud a c t i v i t y  bui I d  up, o f f  .gas decay, performance t e s t s  

of mechan.'i ca I equ i pment not  poss i b le dur i ng the  preoperat i ona 1 check 

out, e tc .  



4.0 Orqanization 

The f i r s t  char t  i n  Addendm No. 2 shows the organizat ion f o r  the i n i t i a l  

operation o f  Pathfinder. During the i n i t i a l  t e s t i n g  period, key pos i t ions 

w i l l  be occupied by all is-Chalmers personnel. Northern States Power 

Company personnel w i l l  be included i n  various pos i t ions and w i l l  t r a i n  

alongside Al l is-Chalmers people. As soon as they qua l i f y ,  it i s  planned 

t h a t  Northern States personnel w i l  I take over r e s p o n s i b i l i t y  f o r  t h e i r  

respect ive posi t ions.  The operations personnel for  Pathf inder (Operations 

Supervisor and S h i f t  Supervisors) w i l l  be ava i lab le  a t  the Pathf inder 

s i t e  about nine months p r i o r  t o  c c i t i c a l i t y  f o r  formal t r a i n i n g  on 

Pathf inder and t o  pa r t i c i pa te  i n  the pre-operational tes ts .  When 

Northern States Vower Company personnel assume f u l l  r e s p o n s i b i l i t y  f o r  

the plant, the organizat ional  s t ruc tu re  w i l l  remain essen t i a l l y  the same. 

The Northern States Power Company operations organizat ion i s  shown i n  

the second char t  i n  Addendum No. 2.' it w i l l  be noted t h a t  the operations 

respons ib i l i t y ,  the safe ty  review responsibi1, i ty  and the planning and 

analys is  o f  experiments o r  operations are  c l e a r l y  separated. It should 

be recognized, however, t h a t  the  existance o f  these review groups w i l l  

not  r e l i e v e  the operations Supervisor from the concern and r e s p o n s i b i l i t y  

f o r  safe operation. 

I f  questions regarding the safe operation o f  the p lan t  a r i s e  and cannot 

be r e a d i l y  resolved, the p fant  w i l l  be shut down and the problems resolved. 

I n  cases where d i f ferences o f  opin ion occur a t  any organizat ional  level  

dur ing the s ta r t up  program they . w i  l I be re fe r red  t o  the next level  o f  



superv is ion  f o r  r e s o l u t i o n .  Where d i f f e rences  of op in ion  occur 

between t h e  s t a r t u p  s t a f f  and t h e  Operations Committee, t h e  

matter  w i  l l be resolved , i n  t h e  i n t e r e s t  o f '  s a f e t y  by t h e  Plant  

.Supervisor.  I f  ,deemed necessary, he w i l l .  be ab le  t o  confer  w i t h  

t h e  Safety Committee f o r  a i d .  

P lant  Supervisor 

The F'athfinder organ iza t ion  w i l l  be d i r e c t e d  by t h e , P l a n t  

Supervisor who w i l l  have complete opera t iona l  r e s p o n s i b i l i t y  

f o r  t h e  p lan t .  He w i l l  a l s o  be responsib le f o r  safe opera t ion  

o f  t h e  p l a n t  w i t h i n  the  opera t ing  l icense and t h e  pol i c  ies  

prescr ibed by t h e  Safety Committee. He w i l l  supervise t h e  

a c t i v i t i e s  o f  t h e  Rad ia t ion  Safety Group, t h e  Operations Group, 

t h e  Nuclear Engineering Group, t h e  P lant  Resu l ts  Group, and w i l l  

a l s o  co-ord inate t h e  func t i ons  o f  t he  Operations Committee. 

.Operations Commi t t e e  

The Operat i ons Commi t t e e  w i l l . cons is t  o f  spec.ia l i s t s  i n reac to r  

ana l y s i s  and performance, hea l t h  physics, power p l a n t  opera t ion  

and reac to r  components. A t  l e a s t  one man from each s p e c i a l t y  w i l l  

serve on the  Committee. The r e s p o n s i b i l i t y  o f  t h i s  Committee i s  t o  

ascer ta  i n  t h a t  a l l operat  ions w i l l be and a r e  being conducted i n a 

sa fe  manner. A d iscussion o f  t h e  r e s p o n s i b i l i t i e s  and t h e  func t i ons  

o f  t h e  Path f inder  Safety Committee and those o f  t h e  Path f inder  

Operations Committee, which i s  an operat ions arm o f  t h e  Safety 

Committee, i s  appended as Addendum No. 4. 



Radiat ion Safety Ensinser 

The Radiat ion Safety Engineer w i l  I be responsible f o r  the rad ia t i on  

safe ty  (hea l th  .physics) o f  the plant .  He w i  1 1  plan rou t ine  and special 

r ad ia t i on  surveys, determine the a I lo iab l e  exposure t ime and the pro- 

t e c t i v e  c l o th i ng  requirements f o r  personnel ,working i n  areas where rad i -  

a t i o n  ex is ts ,  and insure t h a t  adequate records are  kdpt  o f  r ad ia t i on  

surveys, s t a t i o n  personnel and v i s i t o r  exposure, and the r a d i m c t l v e  

mater i a  l t ransfer red w i t h i n  the plant .  

Operations S u ~ e r v  i sor (Licensed ). 

The Operations Supervisor i s  responsible f o r  the secur i ty ,  o p r a t i o n  

and maintenance of the reactor, the safe ty  and act ions o f  a l l  p rsonne l  

involved i n  reactor  s ta r tup  and operation and the sa fe ty  o f  the eqaip- 

ment. He sha l l  d i r e c t  and coordinate the a c t i v i t i e s  of the s h i f t  super- 

v i so rs  and other p lant  operators. He must examine and approve, before 

performance s ta r t s ,  a l l  tests,  t e s t  procedures and o p ~ r a t i n g  procedures. 

He shal 1 a l so  b r i e f  the S h i f t  Supervisors and Plant  Operators on the 

nature o f  any experiment or t e s t  before performance. 

S h i f t  Supervisors (Licensed) 

A S h i f t  Supervisor w i l l  be responsible f o r  the operation o f  the reactor  

and p lan t  i n  the absence o f  the Op ra t i ons  Supervisor o r  a t  any 0 t h e ~  

t ime t h i s  r e s p o n s i b i l i t y  m y  be dsiegatsd t o  him. He w i l l  insure t h a t  

a l l  operations a re  conducted accordfng t o  approved procedures and t h a t  

operat ing records are kept. I n  the  absence sf the Og>aratisns Supervisor, 

he w i  I I be responsible f o r  the secur i t y  o f  the p lant  and t hs  safe ty  and 

a c t ]  ons o f  a I 1 personnel . 



A s u f f i c i e n t  number o f  people w i t h  these q u a l i f i c a t i o n s  w i l l  be provided 

t o  permi t  s h i f t  operat ions, one o f  whom w i l l  be on duty  a t  a l l  t imes 

when t h e  p lan t .  i s  i n  operat ion.  

P lan t  Equ i prnent Operators 

These personnel w i l l  operate t h e  p l a n t  under the  d i r e c t i o n  o f  a s h i f t  

, superv isor .  They w i l l  be f a m i l i a r  w i t h  a l l  procedures p e r t i n e n t  t o  t h e  

opera t ion  o f  t h e  p l a n t  and capable o f  opera t ing  the  var ious  components 

i nc lud ing  the  reac to r  and capable o f  hand l ing  f u e l .  

Nuc lear  Enq i neer i nq and P lan t  Resu l t s  Groups 

The members o f  these groups w i l l  i n i t i a l l y  inc lude adv isory  personnel 

fu rn ished by A l l i s -Cha lmers  i nc lud ing  engineers and s c i e n t i s t s  who 

p a r t i c i p a t e d  i n  t h e  design o f  t h e  reac to r  and t h e  power p lan t .  The 

appropr ia te  adv isory  personnel w i l l  be present a t  t h e  Pathf inder Reactor 

s i t e  du r ing  t h e  i n i t i a l  s t a r t u p  and t e s t i n g .  These groups, together  

w i t h  personnel a t  t h e  all is-Chalmers Greendale Laboratory w i l l  prepare 

t h e  t e s t  s p e c i f i c a t i o n s  and w i l l  determine which data s h a l l  be recorded 

dur ing  any experiment and t e s t .  Data c o l l e c t e d  w i l l  be analyzed by 

t h i s  s t a f f  a,nd r e s u l t s  w i  l I be made ava i  l ab le  t o  t h e  Operations Supervisor,  

t h e  Operations Committee, and others.  R e s p o n s i b i l i t y  o f  t h e  s t a f f  

includes eva lua t ion  of a l l  important parameters, comparisons o f  r e a c t o r  

performance w i t h  ca l cu la ted  pred ic t ions ,  and t h e  r e p o r t i n g  o f  any and 

a l l  d iscrepancies t o  t h e  Operations Supervisor.  These groups w i l l  

inc lude Northern States personnel who w i l l  even tua l l y  assume responsi- 

b i l i t y  f o r  these a c t i v i t i e s .  



5.0 T ra i n i ng  

The experience i n  nuclear technology possessed by the personnel 

included i n  the Pathf inder organizat ion f o r  s ta r tup  and i n i t i a l  

operation i s  thorough and extensive. The experience and t r a i n i n g  o f  

the various ind iv idua ls  i s  de ta i led  i n  Addendum No. I o f  t h i s  repor t .  

A t ten t ion  i s  p a r t i c u l a r l y  d i reoted t o  the experience resumes o f  the 

fo l lowing who have par t i c ipa ted  i n  the s ta r t up  and/or operation o f  

reactor  and c r i t i c a l  f a c i l i t i e s .  

L. M. Fead 

R. A.  H a r t f i e l d  

S .  D.  MacKay 

F. A. m u r a  

G .  E.  Norwood 

Andrew Se l ep 

R. H. Vollmer 

W. E. Anderson 

L. L. Bach 

J . B. Brokaw 

C. E.  Larson 

R. T. McKaughan 

R. A, Mielke 

G. H. Ne i l s  

W. A .  Sparrow 

A. E. Swanson 



ADDENDUM NO. I 

EXPERIENCE RESUMES 

All is-Chalmers Manufacturinq Company 

(AC - I )  
(AC - 2) 
(AC - 3) 
(AC - 4) 
(AC - 5) 
(AC - 6) 
(AC - 7) 
(AC - 8) 
(AC - 9) 
(AC - 10) 
(AC - I I )  
(AC - 12) 
(AC - 13) 
(AC - 14) 
(AC - 15) 
(AC - 16) 
(AC - 17) 
(AC - 18) 
(AC - 19) 
(AC - 20) 
(AC - 21) 
(AC - 22) 

M. R. Beebe 
D. H. Crimmins 
Re L. Davie 
L. Me Fead 
Gunva I d Froystad 
K. H. Gruenwald 
R. A. H a r t f i e l d  
R. J .  Mol l  
R. W. Klecker 
Pat r ick  Lacy 
S. D. MacKay 
F. A. Maura 
R. G. Mlchel 
Dale Mohr 
G o  E. Norwood 
G. E. Panter 
D. A. Patterson 
Andrew Se l e p 
N. C. Sher 
J .  T. Stone 
D. He Swanson 
R. H. Vol lmer 

Northern States Power Commny 

(NSP-I-) W. E.  Anderson 
(NSP-2) L. L. Bach 
(NSP.3) J. B. Brokaw 
(NSP4) R. B. Keely 
(NSP.5) C. E. Larson 
(NSP-6) R. T. McKaughan 
(NSP-7) R e  A.  Mielke 
(NSP-8) G .  He Nei I s  
(NSP-9) W. A. Sparrow 
(NSP-10) A. E. Swanson 
(NSP-I I) Re F. Wagner 



Maurice Re Beebe Supervisor, Health Physics 

Mr. Beebe received his B.A. degree in Physics from Alfred University, 
Alfred, New York in 1951, In 1952 he received a Masters degree in Physics 
and Education from Alfred University. In 1952-53 he was an AEC Fellow in 
Radiological Physics at the University of Rochester. From August, 1953 to 
November, 1956 he was a member of the staff of the Brookhaven National 
Laboratory Health Physics Division. From November, 1956 to August, 1961 he 
was Health Physicist and member of the Scientific Research Staff of Republic 
Aviation Corporation. He jofned all is-Chalmers in August, 1961. He is 
certified in Health Physics by the American Board of Health Physics. 

Mr. Beebe is supervisor of Health Physics. As supervisor, he coordinates 
overall safety programs for the Atomic Energy Division. He supervises Health 
Physics at the Nuclear Power Department-Greendale Laboratories, and acts as a 
company consultant on radiation safety. He has had considerable experience 
i n  r'esearch and deve lopment in i ndusfria l hygiene and health physics, in 
nuclear instrumentation and in radiation dosimetry. 

He is a member of the Wisconsin lndustrial Commission Committee on 
Radiation Safety Practices and is a charter member of the Health Physics 
Society, a member of the American Nuclear Society, and of the American 
lndustrial Hygiene Association. 

AC- I 



D m i d  H: Crimmins Nuclear S c i e n t i s t  

M r .  Cr imnins rece ived h i s  B.S. degree i n  E l e c t r i c a l  Engineer ing from 
t h e  U n i v e r s i t y  o f  D e t r o i t  i n  1957. He rece ived h i s  M.S. degree i n  Mechanical 
Engineering w i t h ' t h e  Nuclear op t i on  from C a l i f o r n i a  I n s t i t u t e  o f  Technology 
i n  1960. He has completed advanced courses i n  nuclear theory  and servo- 
mechanisms a t  t h e  U n i v e r s i t y  of  Wisconsin-Milwaukee. 

M r .  . Cr i mm i ns i s  a  Nuc l  Bar Sc i en+ i s t  i n  t h e  Nuc 1 ear Poyer Department- 
~ r c e ' n d a  1 e. He i s  r'espons i S 1 e  f o r  eva l 'uat i ng r 'eactor c o n t r o l  s, safeguards, ' 

and reac tor .  I( i ne t  i cs. . He has had four  years o f  p ro fess  . .  , i ona;l'"exper i ence. I n  
add it ion  t o  t h i s  e,xper i$nce; 'he cbmp l e t e d  atiout ' th ree  years .a's a  s tudent  
engineer \.r i t h  t h e  O e t r o i t  Edi son Company, where he wock'ed:'on: power:. p l a n t  
design'and operat ion.  

:. . . '  . . 

. ~ e '  i s a  member o f  t h e  Arner i can Nuc I  ear soc i 'ety .and .the ~ m e r  ican . I n s t  i t u t e  
o f  E l ' e c t r i c a l  Engineers. I n  1959 he was t h e  r e c i p i e r i t ' o f  a n " A ~ ~ . s c h o l a r s h i ~  
a t  ~ a l ' i f o r n i a  ' l n s t i t u t e . o f  Technology. . . 



Richard L. Davie Engi neer 

M r .  Davie received h i s  B.S. deg ree ' i n  Marine Engineering from t h e  S ta te  
' o f  New York, Mar i t ime ,Cot lege i n  1956. He has a1 so taken' cjradu.ate courses i n  

reac to r  physics - and mathematics a t  t h e  U n i v e r s i t y  o f  W i scons . i - n - ~ i  . 1 waukee. 

M r .  Ddvi e has had f i ve years o f  professi&ial exper i ence.. ' As an Engi neer 
i n  t h e  Nuclear Power Department-Greendale, he i s  responsib le fo r  t h e  design . . 

' 

o f  t h e  reac to r  water p u r i f i c a t i o n  system f o r  t h e  Path f inder  Atomic Power 
P 1,an-b. Other experience w i t h  t h e  ~ e p a r t m e n t  has i nc 1 uded: s h a f t  v i  b r a t i  o'n 
studies, cpnceptual desi gh o f '  water l ubr i 'cated journal  'bear i rigs,'. p r e l  i m i  nary 
pressure r i s e  c a l c u l a t i o n s  f o r  containment, and heat f rans fer , . . f lu i ,d  f low 
and thermodynamic,calculations p e r t a i n i n g  t o  other  major systems and com- 
ponents i n Pathf  i nder . M r .  Davi e has a l so had some experience . i n t h e  Steam 
Design Sect ion'  o f  Al l is-Chalmers Thermal .Power. Department. 

. . 

Pr  i o r  t o  j o i  n i ng A 1 1 i s C h a  1 mers, he served as 1 i censed ~ a r  ine  .E"CJ i neer 
, . .  on ships o f  t h e  Un i ted  F r u i t  Company. % . .  

. . 
. . 



Louis M. Fead Eng i'neer 

M r .  Fead rece i ved h i s B. S . 'degree from the Un i ted States Nava l ' Academy 
i n  1954. I n  add i t i on  he has completed the fo l lowing. formal  ,courses while 
serving w i th  the U.S. Navy: Of f i ce rs  Submarine School ( 6  months), Advanced 
Nuclear Power School (6  months), S I W  .power reactor  p lan t  Chief Operator's 
course (6 months), and S3W Naval Nuclear Power Plant  special ized course 
(6  weeks). 

M r .  Fead joined All is-Chalmers i n  February 1961 fo l lowing voluntary 
res ignat ion of  h i s  Naval Commission and i s  employed as an Engineer a t  the 
Nuclear Power Department - Washington and i s  assigned t o  the operations 
secl- i on. 

I n  the U.S. Navy Mr .  Fead served 18 months aboarda small c a r r i e r  
pr  i mar i l y as Ass i s tac t  Nav i gator, 2- 1 /2 years aboard a convent i ona I sub- 
marine progressively as Supply an'd Cornmisary 0 f f . icer ;  Assistant  Engineer, 
Communications Of f i ce r ,  operat ions.-Off icer  and Chief Engineer, and f i n a l l y  
near ly two years aboard the Nuclear Submarine "Hal ibut"  as.Engineering 
Watch Officer-Guidance Of f i ce r .  Engineering experience i n  connection w i th  
h i s  assignment t o  the t tHa l ibut t t  i.nc'luded dut ies  i n  the S3W p lant  dur ing 
construct ion, t es t i ng  and operations a t  sea, l i a i son  between engineers o f  
d i f  ferent  special t i e s  t o  coordinate .tests, and supervi s ion o f  a group 
responsible f o r  maintenance and operation o f  m i ss i l e  guidance radar and 
other shipboard e lec t ron ics ;  



Eng i neer 

M r .  Froystad rece ived a B.S. degree i n  E l e c t r i c a l  Engineer ing from t h e  
U n i v e r s i t y  o f  Wisconsin i n  1948. He has over eleven yea is  p ro fess iona l  
experience i n  t h e  design and t e s t i n g  o f  reac to r  components and associated 
equ i pr1;ent. 

He. hss.been w i t h  A l I i s€ha lmers  s ince 1948 and has p a r t i c i p a t e d  i n  
s tud ies  o f  a Gas-Cooled Reactor Power Plant.  f o r  submarine app l i ca t i ons .  He 
has done considerable work i n  Nuclear Power L.aboratory and has con t r i bu ted  
t o  th$. development o f  reac to r  components f o r  numerous reac to r  p r o j e c t s .  
Experienced i n  erect ion,  instrumentat ion, t e s t i n g  and data. e.valuati-on of 
var ious  types reac to r  p l a n t  componend-s. Components inc lude handl ing mecha- 
nisms, he rme t i ca l l y  sealed pumps, motors, blowers .an-d o ther  spec'ial equipment 
f o r  reac tor  cy'cles. He has supervised t h e  design and i n s t a l l a t i o n  of i n -  
strumentat ion'  and con t ro l  panel s  f o r  t h e  research and devel opment program 
associated w i t h  t h e  Pathf  i nder Atomic Power P l  an t .  Th i s program covered 
heat t r a n s f e r  loop, co r ros ion  loops, c o n t r o l  r o d  d r i v e  t e s t s ,  reac to r  vessel 
c losu re  t e s t s  and o thers .  



Kennef h H. Gruenwa I  d , Supervisor 
Systems Eng i neer i ng 

M r .  Gr.uenwald received h i s  E.S. degree i n  Mechanica1,Engineering from 
t h e  U n i v e r s i t y  o f  ! i isconsin i n  1942. He has a l s o  completed advanced s tud ies  
a t  I l l i n o i s  I n s t i t u t e  of Technology, U n i v e r s i t y  o f  Wisconsin, and Argonne 
Flaticrnal Laboratory. He is a r e g i s t e r e d  Professional  Engineer i r i  t h e  S ta te  o f  
LV i scons i n. He has had a t o t a l  o f  eighteen years o f  p ro fess iona l  experience 
i n  t h e  power equipment and nuclear f i e l d s .  

M r .  Gruenvra l  d  i s Supervi sor o f  t h e  Systems Design Sect ion .a t  t h e  Nuc I  ear 
Power ~ e ~ a r t m e n t - ~ r e e n d a  l e. He i s  respons ib le  f o r  op t im iza f i on '  o f  t h e  
nuclear power p l a n t  c y c l e  f o r  t h e  Pafh f inder  Atomic Power P l a n t  and develop- 
ment o f  i n t e r n a l  reac tor  steam separators, c o n t r o l l e d  r e c i r c u l a t i o n  system 
and a u x i l i a r y  'equipment. 

Before beginning h i s  present assignment, he was' a c t i v e  i n  t h e  development 
o f  t h e  A l l i s -Cha lmers  WA Ser ies o f  impulse t u r b i n e s  and i s  c r e d i t e d  w i t h  many 
mechanical improvements on s h a f t  seals and seal systems. As a consu l tan t  t o  
Argonne Naf ional  Laboratory on t h e  EBWR pro jec t ,  he was responsib1.e f o r  design 
coord inat ion  o f  t h e  reac to r  pressure c o n t r o l  system, specia l  t u r b i n e  seals, 
a i r  recovery and d ry ing  systems, and r e l a t e d  a u x i l i a r i e s .  He was a ! s o , a c t i v e  
i n  development o f  a number o f  o t h e r . r e a c t o r  components such as hermdt. ica l ly  
sealed pumps and,blowers .and contro l .  r o d  dr ives .  

He i s  author o f  an AlEE Confeience Paper on specia l  fea tures  of ' the 
5000-kw EBWR t u r b i n e  condenser and pump. 

He i s  a member o f  t h e  ~ m e r  ican 'Soc i 6 t y  o f  Mechan i ~ a  l Engineers. He 
served on t h e  Papers Review Subcommittee, Nuclear Engineer ing D iv i s ion ,  ASME 
and on Subcommittee No. 2, ASA Sect ional Committee N6, Reactor Safety 

. Standards. . . 



3 icha rd  A.  H a r t f  i e l d  -- Engi neer 

Rr. H a r t f i e l d  rece ived h i s  Bache lor 's  degree i n  Mechanical Engineer ing 
from Rensselaer Polytechnic I n s t i t u t e  i n  1353. He attended some. c lasses a t  
t h e  In te rna t i ona l  School of  Nuclear Science & Engineer ing a t  Argonne Nat ional  
Laboratory. and has comp le ted  graduate courses i n  mathematics a t  t h e  U n i v e r s i t y  
o f  W i scons i n-hi I waukee. He has had seven years o f  p ro fess  ions l exper i ence i n  
t h e  nuclear f i e l d .  

I<r. H a r t f i e l d  i s  an Engineer i n  the.NucIear  Power Department-Greendale. 
He was respons ib le  f o r  f o rmu la t i ng  t h e  inst rumentat ion s p e c i f i c a t i o n s  f o r  t h e  
Al l is -Chslmers C r i t i c a l  F a c i l i t y .  He a l s o  coordinated t h e  e f f o r t s  o f  t h e  core  
and mechanical design groups t o  insure  design c o m p a t i b i l i t y  o f  components f o r  
t h e  f a c i l i t y .  He was a c t i v e l y  concerned w i t h  t h e  e r e c t i o n  o f  t h e  f a c i l i t y  and 
worked on vari 'ous design d i f f i c u l t i e s  dur ing  t h e  i n i t i a l  phase o f  opera t ion .  
He rece ived opera tor  L  icense 0P-775 f o r  opera t ion  o f  t h e  f a c i  l i t y  on March 23, 
1963, and has been a c t i v e  i n  t h e  opera t ion  o f  t h e  f a ' c i l i t y  s ince  t h e  date of 
s ta r tup .  

For a year and one-half, he was on loan To'Argonne Nat ional  Laboratory 
where he \.rorl;ed as a  p h y s i c i s t  on t h e  Fast  Breeder Reactor P r o j e c t .  P a r t  
o f  t h i s  wort< involved mockup t e s t s  i n  t h e  ZPR I l l . f a s t  c r i t i c a l  assembly. 
Cle a l s o  made a  number o f  analyses w i t h  respect  t o  t h e  EBR I I  and var ious  ZPR 
I l l  experiments. He con t r i bu ted  t o . a  number o f  t e c h n i c a l ' r e p o r t s .  

tle i s  a  member o f  t h e  American s o c i e t y  o f  Mechanical Engineers, t h e  
American Nuclear Soc ie ty  and Sigma.Xi. 



Richa rd  J.  Hol 1 Supervi  so r  
Reactor Phys ics  

fW. ~ p ' l l  r e c e i v e d  h i s  B.S. and M.S. degree i n  Phys ics  froni t h e  Uni -  
v e r s i t y  o f  ~ l i s c o n s i n  i n  i154 and 1955. He at tended t h e  Oalc Ridge School 
o f  Reactor Technology and graduated i n  1956. He has completed graduate 
courses f o r  a D o c t o r ' s  degree i n  I' luclear Science a t  t h e  U n i v e r s i t y  o f  
Michigan, and i s  p repa r i ng  h i s  t h e s i s .  

Mr. I i o l l  has I.1a.d f i v e  years o f  p ro fess iona l  exper ience i n  t h e  nuc lear  
f i e l d .  As Superv isor  o f , t h e  ReacSor Phys ics  Sec t ion  i n  t h e  Nuclear Powe:.. 
Department-Greendale, he i s  r espons ib l e  f o r  t h e  de te rm ina t i on  o f  r e a c t o r  
s t a t i c s  and s h i e l d i n g  requirements f o r  t h e  P a t h f i n d e r  Atomic Power P l a n t .  

I-le i s  a co-apptic<.;:!t f o r  a  p a t e n t  on t h e  c o n t r o l l e d  r e c i r c u l a t i o n  
bo i  l  i ng r e a c t o r  w i t h  i r , tegra 1 .  nuc l  ear superheater .  

He i s  3 member o f  t h e  American Nuclear Soc ie ty .  



Ra~mond W. Klecker Manager o f  Engineering 

M r ,  Klecker received h i s  B.S. degree i n  E l e c t r i c a l  Engineering from 
the Univers i ty  o f  Southern Ca l i f o rn i a  i n  1949. He i s  a graduate o f  the 
Oak Ridge School o f  Reactor Technology. He has had twelve years o f  pro- 
fessional  experience i n  the nuclear f i e l d .  

Mr.  Klecker i s  Manager o f  Engineering i n  the Nuclear Power Department- 
Greendal,e, and i s  a l so  responsible f o r  management of the Pathf inder project .  

He has had extensive exper ience. in e l e c t r i c a l  and nuclear engineering 
including engineering ana lys is  and design o f  reactor  components. I n  1953 
he was assigned by Al l is-Chalmers t o  Atomic Power Development Associates 
i n  D e t r o i t  where he served about three years as M a d  o f  the Instrumentation 
and Control Section. I n  t h a t  capaci ty he was responsible f o r  spec i fy ing a 
safe and s tab le  cont ro l  system f o r  the reactor  o f  the Enr ico Ferrni Power 
P lant  and fo r  development o f  a l l  controls,  instrumentation and devices t h a t  
a f fec ted  p lan t  dynamics. This involved a number o f  invest igat ions and 
evaluat ions o f  the s t a b i l i t y  o f  fast-breeder reactor  systems. 

I n  1956 he was appointed Supervisory Engineer i n  Charge o f  Reactor 
Design a t  All is-Chalmers. He was responsible f o r  ana lys is  and engineering 
design o f  various nuclear reactors  t h a t  were being considered by A l l i s -  
Chalmers f o r  development. These reactors included a ser ies  o f  pool-type 
t r a i n i n g  reactors and a con t ro l  led r e c i r c u l a t i o n  b o i l i n g  water reactor .  

I n  1958 he was appointed R o j e c t  Engineer o f  the Nuclear Power Depart- 
ment-Greendale, and assumed r e s p o n s i b i l i t i e s  f o r  technical  coordinat ion and 
d i r e c t i o n  o f  the Pathf inder pro jec t .  I n  1961 he was appointed Manager o f  
Engineering. 

He i s  a member o f  the American I n s t i t u t e  o f  E l e c t r i c a l  Engineers, the 
Amer ican Nuc tear Soc iety,  Eta Kappa Nu, Tau Beta Pi, and Ph i ' ~ a p p a  Ph i . He 
i s  an ac t i ve  member o f  the American Standards Associat ion Committee N6 on 
Reactor Safety Standards and Sub-committee N6.4 on Nuclear Dynamics and 
Control Requirements. He i s  co-applicant for  a patent on the con t ro l  led 
r e c i r c u l a t i o n  b o i l i n g  reactor  w i th  in tegra l  nuclear superheater, which i s  
being developed f o r  the Pathfinder Plant. 



P a t r i c k  S. Lacy Senior P h y s i c i s t  

M r .  Lacy rece ived h i s  B.S. degree i n  Physics from S t .  Thomas Col lege i n  , 

1952. He rece ived h i s  M.S. degree i n  Physics from t h e  u n i v e r s i t y  o f  Minnesota 
i n  1955. He,has completed addit ional graduat,e courses i n  Physics a t  t h e  
U n i v e r s i t y  o f  P i t tsburgh.  

M r .  Lacy has had f i v e  years o f  p ro fess iona l  experience, a1 l i n  t h e  
nuclear power f i e ld . ,  H i s  present  d u t i e s  i n  t h e  Nuclear Power Department- 
~ r e e n d a  1 e i nc 1 ude nuc l.ear design f o r  Pathf  i nder and ana l ys i s o f  c r  it i ca l 
f ac i 1 i t y  exper i ments. 

. . 

P r i o r  t o  h i s  employment a t  A l l i s€ha lmers  i n  1960 he pa r t l c i p .a ted  as 
Group Leader i n  t h e  nuclear design on t h e  PWR Shippingport  core. . T h i s  work 
inc luded b o t h . t h e  physics design and physics ana lys i s  o f  t h e  opera t ing  core. 

He i s  the, author of several papers which have been presented a t  American 
Nuclear Society  meetings and has con t r i bu ted  t o  an a r t i c l e  i n  t h e  Proceedings 
o f  t h e  1958 Geneva Conference. 

M r .  Lacy i s  a member o f  t h e  American ~ u c l e a r  Society .  



David MacKa\l Nuclear Engineer 

Mr. MacKay has over seven years experience ' i n the  f i e l  d o f  "uc I ear 
engineering. He jo ined the  s f a f i  o f  all is-Chalmers as a Nuclear Engineer i n  
the Operations Section o f  the Nuclear Power Department-Washington. He has 
w r i t t e n  a course of  i ns t ruc t ion  i n  basic reactor  theory and operation espec ia l ly  
designed f o r  the Elk River Reactor personnel. Mr. MacKay, a t  present, i s  t h e .  
ass is tant  i n  charge o f  the Operations Secfion a t  A1 lis-Chaliners. 

Previously Mr. f4acKay was employed by Alco Products, Inc., f o r  th ree  years. 
As a NUC 1 ear Eng i neer, h i s  ma i n duty was t o  out  I i ne t he  various nuclear t e s t s  . 

t o  be conducted on t he  APPR core. Upon approval by management o f  these proposed ' .. 

tests, Mr. MacKay would w r i t e  the  t e s t  procedures and.submit them t o  the  
Operat ions Sect ion. He wou I d then p a r t i c i p a t e  i n  conducting t h e  t e s t s  a t  the  
reactor  and revi.ew the t e s t  data a t  completion o f  t he  tests.  The reduct ion o f  
the t e s t  data and w r i t i n g  o f  a ' t e s t  repor t  was Mr. 'Mac~ay's responsibi I i t y .  He 
was a lso a reactor  supervisor f o r  the  c r i t i c a l  f a c i l i t i e s  a t  Alco. As super- 
v i so r  he was responsible f o r  a l l  t e s t s  conduc-ted and complete safe ty  o f  t he  

- f a c i l i t y .  Mr. MacKay a lso served as an ins t ruc to r  t o  t he  Army personnel i n  
reactor  operation and.basic reactor  theory. 

Before h i s  employment a t  Alco, Mr. MacKay worked four  years a t  t he  Knol I s  
Atomic Power Laboratory. There he par t i c ipa ted  i n  the  s tar tup and operat ion o f  
various c r i t i c a l  assemblies. His dut ies  v a ~ i e d  from a reactor  operator t o  
reactor  superv i sor ' i n charge, o f  operat ion. 

Mr. MacKayls work has been documented i n  notes f o r  in terna l  d i s t r i b u t i o n  
as we1 I as the  fo l lowing pub1 lcat ions eva l lab le  through TISE.. 

APAE 21 - "Extended Zero Power Experiments on APPRu - 
by MacKay and Gr i s l e r  

APAE 178 - "APPR-I, Research and Development Program 1,nterim .' 

. Report .on Core MeosurementsIt - by 5, 0. MacKay; Pro jec t  
Eng l neer 
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~ r e d e r  i cc' A. Maura . Eng i neer 

Mr. Maura received a bachelor 's  degree i n  ~ l e c t r i c a l  Engineering from 
t h e  V i r g i n i a  Mi I i t a r y  I n s t i t u t e .  He has had over th ree  years o f  professional  
experience, inc lud ing two i n  nuclear engineering. 

Wifh all is-Chalmers, Mr. Maura i s  a member o f  t h e  Operations Sect ion i n  
t h e  Nuclear Power Department-Washington. 

Mr. Maura worked. f o r  over a year as a . t e s t  eng i neer f o r  t h e  Duquesne 
~ i ~ h t  Company, a t  t h e  Shippingport  Atomic Power S t a t  ion. Later, he bacame a 
s h i f t  reac to r  engineer. He was respons ib le  f o r  t h e  'safety o f  .the reac to r  and 
t h e  checkout and a l ignment 'o f  reac to r  . instrumentat ion and cont ro ls .  He a l s o  
d i rec ted  operat ions requ i red  f o r  p r e - c r i t i c a l  t e s t s  o f  c o n t r o l s  and ins t ru -  
mentat ion and ca lcu la ted  con t ro l  rod  p o s i t i o n  f o r  c r i t i c a l i t y .  . . 

Mr. Maura had p rev ious l y  been a member o f  t h e  Uni ted States Army Signal 
Corps as an e l e c t r i c a l  engineer i n  communications. 
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Robert G o  Michel Pro jec t  Engineer 

Mr.  Michel received h i s  B.S. degree i n  Mechanical Engineering from 
Marquette Un ive rs i t y  i n  1948. He has a l s o  completed advanced studies a t  the 
I l l i n o i s  I n s t i t u t e  o f  Technology. He has had twelve years o f  professional 
experience, ten i n  the nuclear f i e l d .  

Mr .  Michel 's present pos i t i on  i s  Pro jec t  Engineer, Nuclear Power Depart- 
ment-Greendale. He I s  responsible f o r  the  technical  coordinat ion o f  the  
Pathf inder Project.  Mr. Michel's previous pos i t i on  was t h a t  o f  Assistant  
Pro jec t  Engineer. 

Mr .  Michel was previously Supervisor, Mechanical Engineering, Nuclear 
Power Department-Greendale i n  which capaci ty he was responsible f o r  the 
mechanical design o f  reactor  vessels, i n te rna l  support st ructures,  con t ro l  
rod d r i ve  mechanisms, and the recirculation system f o r  the B t h f i n d e r  Reactor. 
He has had considerable experience i n  the design o f  various reactor  components, 
inc luding con t ro l  rod d r i ve  mechanisms, canned-rotor pumps, hydrau l i c - f l u id  
p is ton bearings, pressure vessels, shielding, large r o t a t i n g  sh ie ld ing  plugs, 
and hydraul ic  servos using l i q u i d  metals as the hydraul ic  f l u i d .  He i s  a lso  
experienced i n  making cost  estimates and p ro jec t  schedules and i n  coordinat ing 
the e f f o r t s  o f  various subcontractors. 

He has been granted a patent f o r  a r o t a t i n g  s h a f t  seal f o r  gas f low 
mach i nes . 
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~a l e Mohr . . Nuc l ear Sc i en t  i s t  

Mr .  Mohr rece ived h i s  8. S . d i g r e e  i n  ~ e c h a h i c a l  Engineering and i n  . 

P a t h e m t i c s  from t h e  u n i v e r s i t y  o f  Michigan i n  1956 and 1957, respec t i ve l y .  
He rece ived h i s  M. S. degree i n  Nuc lear  Engineering from t h e  U n i v e r s i t y  o f  
Michigan i n  1958.. 

M r .  Mohr i s  a Nuclear Sc i d n t  i s t  i n  t h e  Nuclear Power ~ e p a r t m e n t  - Greenda le. 
He has been a c t i v e  i n  t h e  reac to r  s in iu la t ion  s tud ies  thai- a r e  be.ing.conducted t o  
d~terr~1. i  ne ~ a t h f  i nder reac to r  dynamics and t o  ana l yze the  r e a c t o r ' s  response t o  
var ious  nornnl and acc identa l  disturbances. 

He has had l-hree years'  o f  professions l experience. He has had experience 
i n  reac to r  dynamics and c o n t r o l ,  acc ident  ana lys is ,  and reac to r  sir i iu lat ion. '  
Before coming -to A l  l is-~hah-iiers, he p a r t i c i p a t e d  . i n  summer programs'at Bel l . 

A i r c r a f t  .Corpora:'ion and Boei ng A i rp lane Company, where he worked on s t r u c t u r a  l 
design problems f o r  a i r c r a f t  and miss i les .  Dur ing on summer,.he p a r t i c i p a t e d  
i n  t h e  resea'rcn and design program f o r  TREAT a t  Argonne Nai-iona l Laboratory. 

He i s  a member of  +he Anler ican Society  o f  Mechanical Engineers and t h e  
Soc i e t y  o f  Au+rjciot i ve Engineers. He i s  an Eng i neer- i n-Tra i n i ng i n  the, S ta te  
u f  Michigan. . .  
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Georce E. 1,ioruocd Engineer - S e n i ~ r  

M r .  P,lor:.:ood rece i ved a bachs l o r  ' s d e ~ r e e  i n' Cher;;i ca l Eng i neer i ny f rcril 
t h e  Universi'ry c f  Texas. He has f i v e  ysars o f  experience d ' i r e c t l y - r e l a t e d  

.t. t o  1h2 nuclear f i e l d .  

Sincc j c i n i n g  the  s t a f f  of all is-Chalmers Nuclear Power Department- 
\Vashin2l.on i n  1957 he has he ld  var ious  pos i t ions .  He worked w i t h  t h e  Wright- 
Ps-tterson p r o j e c i  Sroup on t h e  desisn o f  a t e s t  reac tc r  f o r  t h e  A ir Force. 
He has ivorked on I-he hazards ana l.ys i s o f  t h e  >lr i ght-Pattei-son, reac tor ,  .the 
Gas-Cooled reac to r ,  ' t he  Carobridge Research reac to r  study;:the Pool T r a i n i n g  
reac tor ,  and -fhe E l k  R iver  Power reac tor .  As a member o f  t h e  Operations 
Group, he was t h e  Al l@-Chalmers rep resen ta t i ve  a t  t h e  MIT i n i t i a l  loading, 
c r i t i c a l  experiments 'and f u l l  power t e s t s .  

Mr. .  Norwood has an I t a l i a n  Government opera tor 's  l i cense f o r  t h e  CNRN 
r e a c t c r  and a l s o  a l icense from A.EC. 

P r i o r  t o  j o i  n i ng A l I i s-Cha lmers, Mr. Norwood was emp I ~ y e d  by' ~ r a t t  
and Whitney A i r c r a f t  where he d i d  a n d y t i c a l  work on t h e  design o f  a nuclear  
reac to r  f o r  a i r c r a f t  propuls ion.  

tie' i s  a member of  t h e  Anier ican Nuc tear Society.  
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S u perv i sor 
Chemical Section 

Mr .  Panter received h i s  B.S. degree i n  Chemistry from the Univers i ty  o f  
Wisconsin i.n 1949. He receivsd h l s  M.S. degree i n  Chemistry from the same 
school i n  1950. He has completed addi t iona l  graduate courses i n  Metal lurgy 
and Indus t r ia l  Water & Waste Treatment a t  the Univers i ty  of Wisconsin- 
M i  l waukee. He has twe l ve years o f  profess i ona l e x p r  ience, four I n  the 
nuclear f i e l d .  

As Supervisor o f  the'Chemica1 Section, Mr.  Panter coordinates m t e r i a l s  
information and corrosion svaluetions. He i s  responsible f o r  the chemical 
aspects o f  water processing, waste handl ing and reactor  water p w r i f i c a t i ~ n  
f o r  the B t h f i n d e r  Atomic Power Plant .  P P e v i o ~  assignmnts involved dynamic 
corrosion t e s t i n g  o f  aluminum, Z i rca loy  and s tee l .  Corrosion t e s t i n g  o f  
s ta in less  s tee l  exposed t o  saturated and suprheated steam as wel l  as s t a t i c  
autoc lave corrosion studies have been under h i s  'd i rect ion.  

P r io r  t o  j o i n i ng  Al l is-Chalmers Mr.  R3nter served as Di rec tor  o f  
Research and Development w i th  the Hawaiian Sugar Company. 

He i s  a member of the American Chemical Society and the National 
Associat ion o f  Corrosion Engineers. 
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Dav i d A. p a t t e r  son Supervisor 
Fuel Development 

'Mr. Pat terson rece ived h i s  B. S. degree i n  Mechanical Engineer.ing 
f r o ~ ~  Colorado S ta te  u n i v e r s i t y  i n  1955. He has taken graduate ccurses 
i n  Metall.urgy a t  .Oregon S ta te  Co1"lege. He i s  an engineer- in- l -raining 
i n  t h e  S ta te  o f  Colorado. He has had f o u r  years o f  p ro fess iona l  experience 
i n  t he .nuc lea r  f i e l d .  

Mr. Patterson i s  Supervisor o f  t h e  Fuel, Development Sect ion i n  t h e  
NUC l ear Power Department - Greenda l e. As Superv i sor, he has been .respons i b l e 
f o r  t he  mechanical design and experimental  s t ress  ana lys i s  o f  b,o i ler  and 
superheater f u e l  elements f o r  t h e  Path f inder  Reactor, and f o r  the'development 
of  var ious  low and h igh  enrichment f u e l  ma te r i a l s  and manufactur ing processes. 
He i s  experienced i n  the  des ign ,o f  t e s t  assemblies and t h e  s p e c i f i c a t i o n  o f  
tes l -  cond i t i ons  ' fo r  i r r a d i a t i o n  experiments o f  f ue l  elements. 

He has had cons i derab l e  exper ience i n research, dkvel opm&nt, and 
f a b r i c a t i o n  o f  plutonium-bearing f u e l  elements. These f u e l  elements. were 
developed f o r  cores o f  t h e  Plutonium Recycle Test Reactor (PRTR) and i t s .  
C r i t i c a l  F a c i l i t y ,  t h e  MTR a t  Arco, Idaho, and t h e  Hanford Product ion Reactors. 

He i s  a .member of t h e  American Society '  of. Mechanica 1 Engineers and t h e  
Amer ican Soc i e t y  o f .  Tes t i  ng Flater i a  Is. 
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Nuclear S c i e n t i s t  

Mr.  Selep received h i s  B. S. degree i n  ~ e c h a n i c a l  ~ n ~ i n e e r i n g  (Summa 
Cum Laude) i n  1953 fror11 t h e  Polytechnic I n s t i t u t e  o f  Brooklyn. He.has 
a l s o  taken graduate courses i n  Mechanical Engineering from t h e  Un ive rs i t y  

. . , : o f  Wisconsin - Milwaukee and has completed courses i n  Nuclear Theory and Reactor 
Prob lens a t  t h e  l nternat iona l School o f  Nuclear Science and ~ n g i n e e r  ing a t  
Argonne Nat ional  Laboratory. 

Mr .  Selep i s  a Nuclear S c i e n t i s t  i n . t h e  Experimental Physics Sect ion of 
all is-Chalrners Nuclear Power Department-Greendale. H i s  present du t i es  in -  
c l ude p a r t  i c  i pst ion i n t h e  exper i rnenta l programs being conducted i n t h e  A l l i s- 
Chalmers ~ r i t i c a 1 ' ~ a c i  I i t y ' a n d  t h e  eva1,uation o f  resu l t s .  

Prev i ous a s s  i,gnments have ,i nc l uded safeguards ana l yses and preparat  i on 
o f  hazards sumnlary reports .  He p a r t i c i p a t e d  i n  t h e  design o f  c o n t r o l  rod  
d r i ves  , f o r  t h e  Pathf i'nder Atomic Power p l a n t  and has a l s o  formulated designs 
f o r  an o s c i l l a t o r  rod  f o r  Pathf inder f o r  post-construct ion tes t i ng .  

He ,has had s i x  years o f  professional  experience. He has had extensive 
eng-i neer i ng experience i n  t h e  nuc lear  and power &quiprent f i e l  ds. He .has had 
cons i dera b l e exper i ence i ni t h e  eng i neer i ng,des i gn, and t e s t  o f  reac to r  components. 
I n  1956, he was assigned t o  t h e  Argonne Nat ional  Laboratory where he worked on. 
t h e  design o f  t h e  Argonaut. . , 

He i s  a member o f  t h e  American Nuclear Society. He i s  a member o f  Pi Tau 
Sigma and ' ~ a u  Beta Pi.  



I 

(1 

.. Ne i l C . Sher Nuclear S c i e n t i s t  

Mr. Sher rece ived h i s  B.S. and M.S. degrees i n  Chemjcal Engineer ing 
from t h e  u n i v e r s i t y  o f  Minnesota i n  1954 and 1955. 

. . .Du r ing  h i s  undergraduate and graduate years a t  t h e  U n i v e r s i t y  of Minnesota, 
he served as Research Ass is tan t  engaged i n  s tud ies  ..of t h e  t r a n s i e n t  behavior of 
na tura l  c i r c u l a t i o n  loops. 

' 

M r .  S her i s a 'Nuc l ear Sc i en t  i s t  a t  t h e  Nuc l ear Power ~ e ~ a k t m e n t - ~ r e e n d a  l e. 
He has had over f i v e  years of professional  experience i n  the .nuc lea r  f i e l d .  
Present ly  i n  charge of t h e  Heat Transfer Section,. he i s  respons ib le  fo r  heat 
t r a n s f e r  and f l u i d  f low s tud ies  o f  The Path f inder  coo lant  system us ing both 
p r e d i c t i v e  and experimental techniques.. 

P r i o r  t o  j o i n i n g  Al l is-Chalmers, he was a Senior Engineer a t  Westinghouse 
E l e c t r i c  Corporat ion where he was a c t i v e  i n  experimental heat t r a n s f e r  and 
pressur'e drop studies.  He a l  so has had experience i n  core' des.ign and anal pi;. 

He prepared h i s  master 's t h e s i s  on two-phase. f lu id  f low. He helped 
prepare t h e  f i r s t  d e t a i l e d  reac to r  thermal design c r i t e r i a  fo r  naval reac tors .  
He suggested a method f o r  es t imat ing  b o i l i n g  pressure drop which i s  c u r r e n t l y  
recommended f o r  reac to r  design' by Argonne Nat ional  Laboratory and which i s  

bei ng used i n t h e  ~ a t h f  i nder program.. 

He i s  an associate member o f  t h e  American Ins t i t 'd4e of Chemical Engineers. 
. . 

He i s  author o f  "Voi d F r a c t  i ons i n  Two-Phase, STeam-Wcter Flow," A I C E  
Journa I, March ,1957; "Pressure Drops i n  Rectangu l ar  Channel s a t .  2000 PS IA," 
Reactor Heat Transfer  Conference, 1956; ."Thermal Design C r i t e r i a  f o r  
Pressur ized Water  reactor^,^^ NUC l eon ics, November 1958;, and "Pressure Losses, " 
Reactor Heat Transfer and F l u i d  F low Handbook, chapter.' I I I,, NR-AEC ( t o  .be 
pub l i shed) ,. 
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~ o h n  T. Stone Nuclear S c i e n t i s t  

M r .  Stone received h i s  B.S. degree i n  E l e c t r i c a l  Engineering from the  
U n i v e r s i t y  o f  Michigan i n  1956 and h i s  M.S. degree i n  Nuclear Engineering from 
t h e  U n i v e r s i t y  o f  ~ i c h i ~ a n  i n  1957. He has completed course work f o r  h i s  
Doctor 's  degree and i s  prepar ing h i s  t h e s i s  on t h e  dynamics o f  coupled 
reac to r  systems. 

Mr. Stone i s  a Nuclear S c i e n t i s t  i n  t h e  Nuclear Paver Department-Greendale. 
He i s  responsib le f o r  var ious dynamic reac to r  s tud ies  f o r  t h e  Path f inder  
Reactor. T h i s  involves t h e  determinat ion o f  reac to r  behavior dur ing  var ious  
t r a n s i e n t s  us ing  an IBM-704 computer-simulator, and t h e  eva luat ion  o f  p l a n t  
con t ro l  and inst rumentat ion systems. 

He i s  a member o f  t h e  American Nuclear Society. 



David H. swanson Eng i neer 

. . .  M r .  'Swanson r e c e i v e d ' h i s  B.S. degree i n  Mechanical Engineer ing from 
. .. ' ' ~ a n s a s  Stafe Col lege i.n 1956. He has a l s o  completed var ious courses i n  

. . 
Business S t a t i s t i c s  and Personnel Management a t  t h e  U n i v e r s i t y  o f  Wisconsin- 
Mi l waukee. 

' ' Mr.' Swanson i s  an Engineer i n  t h e  Nuclear Power ~e~artment- ree end ale. 
H i s  present ,du t ies  inc lude t h e  design and eva luat ion  o f  var ious power p l a n t  
and . reac to r  aux i l i a i y  systems and equ i pment f o r  t h e  Pathf  i nder p r o j e c t ,  

. . 

He has had seven years o f  professional  exper i.ence, f i ve. i n  . t he  nuc l ear 
. . 

: ,f.,iel d.' HB has had exper ience i n t h e .  design o f  hydrau l i c  and steam t u r b i  nes, 
.motors' and generators and e l  e c t r  i c a  I c o n t r o l  equ i pment . He has made s i g n  i f i - 
cant  .cbnt r  i but ions  t o  t h e  development o f  hermetical l y sealed pumps and motors, 
electromagnetic pumps and f l owmeters, gas d ry ing  and recovery systems, . and 
steam separators f o r  use w i t h  b'oi. l i ng water ' reactors.  

~6 i s  co-app l i can t  f o r  a patent  on a c e n t r  i fuga l .steam separator,  He 
i s a frequent speaker a t  'var i ous eng i neer i ng soc i e t y  meet i ngs. 

'He i s  a member of t h e  American Society o f  Mechanical Engineers. 



Richard H. Vollmer , Superv i sor 
Experimental Physics 

. .  . 

. . M r .  VOI lmer received h i s  B.S. degree i n  Physics from t h e  Un ' ivers i ty  o f  
. . . . Notre Dame i n  1952. He has a l  so completed graduate courses a t  t h e  U n i v e r s i t y  

. . . . o f  South Caro1.i na and t h e  U n i v e r s i t y  o f  'Wisconsin. 
. . 

. . . . .  
. .  . . .  . ,  . Mr .  Vol lmer i s  supervisor o f  t h e  Experimental ~ t i ~ s ' i c s  Sect ion a t  t h e  

. ., 
t juclear Power Department-Greendale. H i s  du t ies  have included r e s p o n s i b i l i t y  

. . for .  t h e  experimental determinat ion o f  nuclear parameters f o r  t h e  Path f inder  .. . core. 

. . 
. . He has had e i g h t  years o f  professional  experience, a l l  i n  t h e  nuclear 

f i e l d .  He has- had considerable experience i n  experimental reac to r  work a t  
Argonne ~ a t i o n a l  Laboratory and Savannah River  Laboratory r e l a t i v e  t o  t h e  . . 

. .determinat ion of l a t t i c e  constants, f l u x  shapes, power d i s t r i b u t i o n ,  con t ro l  
. . r o d  worth and k i net  i c behavior. He ' has had 'extens i ve exper i ence i n  nuc l ear 

design of boi  l ing  water reactors, and h igh- f  lux t e s t  reac tors .  . He was r e -  
sponsi b i 1 e '  f o r  core  physics design o f  several reac to rs  now under cons t ruc t i on  
and ass is ted  i n  t h e  nuc l ear s ta r tup  o f  West Germany's f i r s t  reactor.. 

He i s  a member of t h e  American Nuclear Society. 
. . . . 



W. E. Anderson 

M r .  Anderson was se!ected as a  S h i f t  Supervisor fo r  +he Pattlf inder P lan t  
i n  Ju ly ,  1960. He i s  a  h igh  school graduate and served on a c t i v e  dlrty w i t h  
t h e  U.S. Navy f o r  about 24 years du r ing  World h'ar r l w i t h  a  f i n a i  r a t i n g  of 
V a c h i n i s t  Pate, F i r s t  Class. Dur ing h i s  se rv i ce  he attended several  schoois 
which involved classroom work i n  rrathematics, basic  engineering, b l u e p r i n t  
reading, e t c .  He graduated from the four-month Mach in is t  !'vBte9s school as 
"honor man" i n  a  c l a s s  o f  8 0  men. He worked i n  the  engine room and stood 
watch on a  s h i f t  f o r  approximate ly  one and one-haif yesrs du r ing  t h i s  &t+i'ce. 

He s t a r t e d  w i t h  Northern States Power Company i n  A p r i l ,  1946, a t  t h e  Sioux 
F a l l s  Steam P l a n t  i n  t h e  opera t ing  sec t i on .  He q u a l i f i e d  as a  S+sam P l a n t  
Operator (head o f  t h e  s h i f t )  a t  t he  Lawrence Steam P ian t  i n  Sioux Fa! I s  i n  1953 
and re1  ieved the  Steam Plant  Operator c  l a s s i f  i c a t i o n  u n t i  l M y ,  1960 a t  which 
t ime  he was promoted t o  Steam Plant  Operator.  

On ~ u g u s t  22, 1960, he was t r a n s f e r r e d  t o  the  Northern Sta tes  Power 
Minneapol is  o f f i c e  t o  a t tend  an accelerated twodmonth Nuclear Theory Course. 
This  course was presented by the  Pathf inder  P!ant  Resu! ts  Engineer and 
Rad ia t i on  & Chemical Engineer and included mathematics, physics, t ad iaT ion  
p r o t e c t i o n  and detec t ion ,  reac to r  theory,  ins t rumenta t ion  and reac to r  c o n t r o l .  

Subsequent t o  t h i s ,  M r .  A'nderson was assigned t o  t h e  all is-Chalmers Greendale 
Labora tor ies  f o r  four  months' experience i n  t he  opera t ion  o f  t h e  all is-Chalmers 
C r i t i c a l  F a c i l i t y  and l ec tu res  on Path f inder  system and component design. Work 
on the  C r i t i c a l  F a c i l i t y  included assis tance i n  fue !  loading and co re  a l t e r a -  
t i o n s ,  ass is tance i n  experimental  operat ions, r e a c t o r  opera t ion  under d i r e c t  
superv is ion  and p a r t i c i p a t i o n  i n  t he  performance, data t a k i n g  and a n a l y s i s  o f  
c o n t r o l  rod  c a l i b r a t i o n  experiments. Dur ing  t h i s  per iod  o f  t r a i n i n g ,  M r .  
Anderson was g iven an o r a l  and opera t ing  p r o f i c i e n c y  t e s t  on t h e  C r i t i c a l  
F a c i l i t y  by A l  !is-Chalmers personnel, s i m i l a r  t o  t h e  AEC opera t ing  t e s t  requi ' red 
f o r  A l l i s -Cha lmers  operators,  and he success fu l l y  passed these t e s t s .  

On Parch 15, 1961, M r .  Anderson repor ted  t o  t h e  MTR reac to r  a t  Idaho F a l l s  
f o r  a six-month work experience assignment i n  r e a c t o r  operat ions.  Dur ing  t h i s  
per iod  o f  t r a i n i n g  he accumulated about 160 hours of responsib!e reac to r  console 
ope ra t i ng  t ime on t h e  MTR. I n  a d d i t i o n  t o  t h i s ,  he engineered experiments on 
t h i s  reac to r ,  ass i s ted  i n  the  i n s e r t i o n  and removal o f  f ue l  elements and 
experiments i n t o  and ou t  o f  t he  reactor ,  p a r t i c i p a t e d  i n  some h e a l t h  physics 
and contaminat ion c o n t r o i  work and o ther  d u t i e s  p e r t i n e n t  t o  MTR reac to r  
opera t  ion. 

On September t 8 ,  ! 9 6 i ,  Mr-. Anderson was t r a n s f e r r e d  t o  the  Pathf inder  P lan t  
s i t e  t o  begin t r a i n i n g  on the  Fath f inder  F a c i l i t y ,  supervise preoperat ional  
check-out procedures and i n s t r u c t  other  Pathf i nder opera t ing  personnel . 
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L. L. Bach 

M r .  EBch has been selected f o r  the  p o s i t i o n  o f  P lan t  Superintendent a t  
t he  Pathf inder Atomic Power Plant .  He has worked f o r  Northern States Power 
Company f o r  about 33 years p r i m a r i l y  i n  connect ion w i t h  steam p lan t  opera t ion  
and was the  P lan t  Superintendent o f  t h e  Fargo Steam Plant  from 1942 t o  
J u l y  1959. He obtained a degree i n  Mechanical Engineering from North Dakota 
AC i n  1940. 

Dur ing the  spr ing  o f  1959, he attended a course i n  NUC lear  Physics a t  
North Dakota AC. He then attended the  second Shippingport  Nuclear Power 
S t a t i o n  Supervisors' ,Course from t h e  middle o f  J u l y  1959 u n t i l  about the  f i r s t  
o f  December 1959. A f t e r  complet ing the  course a t  t h e  Sh i ppi n g p o r t ' ~ u c  lear  
Power' S ta t ion ,  M r .  Bach was assigned t o  the  Nuclear Power Department o f  
Northern States Power Company i n  t h e  Minneapolis o f f i c e  t o  a s s i s t  i n  the  
s e l e c t i o n  o f  Pathf inder personnel; t o  review f o r  comment and become thoroughly 
f a m i l i a r  w i t h  Pathf inder f a c i l i t y  design; and t o  par t . i c ipa te  i n  o ther  t r a i n i n g  
experiences and meetings i n  connect ion w i t h  Pathf inder design. 

I n  June 1961, Mr .  Bach was t rans fe r red  t o  t h e  B t h f i n d e r  P lan t  s i t e  a long 
w i t h  o ther  Pelthfinder superv isory personnel. I n  a d d i t i o n  t o  h i s  normal 
admin i s t ra t i ve  du t ies  a t  t he  s i t e ,  he w i l l  be a c t i v e  i n  the  formulat ion o f  a 
t r a i n i n g  program f o r  Pathf inder personnel, and w i l l  cont inue t o  p a r t i c i p a t e  i n  
and become thoroughly f a m i l i a r  w i t h  Pathf inder cons t ruc t i on  and design. 



J. B. Brokaw 

Mr.  Brokaw was selected i n  July,  1960, as a  S h i f t  Supervisor f o r  t he  
Path f inder  Plant .  M r .  Brokaw was on a c t i v e  du ty  w i t h  the  Army f o r  about 
t h r e e  years dur ing  World War I1  and again f o r  two years du r ing  the  Korean 
" p o l i c e  ac t ion" .  He present ly  holds a  rank o f  Major i n  the  F i e l d  A r t i l l e r y  
w i t h  the  South Dakota Nat ional  Guard. I n  h i s  18 years' serv ice  i n  the Army 
and Nat ional  Guard he has attended many t r a i n i n g  schools, has acted as an 
i n s t r u c t o r  on numerous occasions and has demonstrated h i s  superv isory a b i l i t y .  

He came t o  work f o r  Northern States Power Company i n  June 1946 i n  t h e  
ope ra t i ng  sec t i on  of  t he  Sioux F a l l s  Steam Plant .  Since 1953, he has been 
r e l i e v i n g  the  Steam Plant  Operator (head o f  t h e  s h i f t )  a t  t he  Lawrence Steam 
P lan t  i n  Sioux F a l l s .  

On August 22, 1960, he was t rans fe r red  t o .  t he  Northern States Power 
Minneapol is o f f i c e  t o  a t tend  an accelerated two-month Nuclear Theory Course. 
Th i s  course was presented by the  Path f inder  P lan t  Resu l ts  Engineer and 
Rad ia t ion  & Chemical Engineer and included mathematics, physics, r a d i a t i o n  
p r o t e c t i o n  and detect ion,  reac to r  theory, inst rumentat ion and reac to r  c o n t r o l .  

Subsequent t o  t h  is,  Mr. Brokaw was ass igned t o  A l l i s-Cha lmers Greenda l e  
Lsbo ia to r i es  f o r  f ou r  months' experience I n  the  opera t ion  o f  t h e  Abl is-Chalmers 
Cr i t i  ca I Fac i l i t y  and lec tures  on B t h f  i nder system and component des i gn. 
Work on the  C r i t i c a l  F a c i l i t y  included assis tance i n  f u e l  loading and core  
a l t e r a t i o n s ,  ass is tance i n  experimental operations, r e a c t o r  opera t ion  under 
d i r e c t  superv is ion and p a r t i c i p a t i o n  i n  the  performance, data f a k i n g  and 
ana lys i s  o f  c o n t r o l  rod  c a l i b r a t i o n  experiments. Dur ing  t h i s  per iod  o f  
t r a i n i n g ,  M r .  Brokaw was g iven an o r a l  and opera t ing  p r o f i c i e n c y  t e s t  on the  
C r i t i c a l  F a c i l i t y  by A l l i s -Cha lmers  personnel, s i m i l a r  t o  t he  AEC opera t ing  
t e s t  requ i red  f o r  A I l i s-Cha l mers operators,.  and he successful  l  y  passed these 
t e s t s .  

On March 15, 1961, M r .  Brokaw repor ted  t o  t h e  ETR reac to r  a t  Idaho F a l l s  
f o r  a  six-month work experience assignment i n  r e a c t o r  operat ions. Dur ing t h i s  
per iod  o f  t r a i n i n g  he accumulated about 160 hours o f  respons ib le  reac to r  
console opera t ing  t ime on t h e  ETR. I n  a d d i t i o n  t o  t h i s ,  he engineered 
experiments on t h i s  reac tor ,  ass is ted  i n  t h e  i n s e r t i o n  and removal o f  f u e l  
elements and experiments i n t o  and o u t  of t h e  reac tor ,  p a r t i c i p a t e d  i n  some 
h e a l t h  physics and contaminat ion c o n t r o l  wwk 'and o ther  d u t i e s  p e r t i n e n t  tq 
ETR reac to r  operat ion.  

On September 18, 1961, Mr. Brokaw was t r a n s f e r r e d  t o  the  Path f inder  
P lan t  s i t e  t o  begin t r a i n i n g  on the  Pathf inder  F a c i l i t y ,  supervise pre- 
opera t iona l  check-out procedures, and i n s t r u c t  o ther  Pathf inder  opera t ing  
personnel. 



R. B. Keely 

Mr. Keely was selected as the Radiation B Chemical Engineer for the 
Pathfinder Atomic Power Plant. IJR graduated "with distinction" as a Chemical 
Engineer from the University of Minnesota in 1950. Subsequent to graduation 
he worked at the Oak Ridge National Laboratory for about 8 years.in connection 
with various fuel separation processes, including work as a shift supervisor, 
and some experience in the Health Physics field. 

On August 15, 1959, he came to work for Northern States Power Company 
and was assigned to the Black Dog Steam Plant to obtain experience in the 
operation of a conventional power plant. In November 1959, he attended a 
course in Basic Radiological Health at the Taft Sanitary Engineering Center in 
~ ' i  nc i nnat i , Ohio. During January and February 1960, he attended three other 
courses at the Taft Sanitary Engineering Center; Radioactive Pollutants in Air; 
Radioactive Pollutants in Water and Radionucl.ides in Water. At the end of 
January 1960, he completed his training in conventional plant operation and was 
assigned to the Nuclear Power Department at the Northern States Power 
Minneapo.1 is off ice for work in connection wl th Pathfinder Plant design, health 
physics, chemistry, etc. He has attended various Bthfinder design conferences 
and society meetings in connection with radiation safety and nuclear plant 
chemistry. He has assumed responsibility for the direction of the Pathfinder 
Preoperational Environmental Monitoring program and Meteorological 
investigations. 

In December 1960, he reported to the Hanford Atomlc Products Operation for 
a three-month work experience assignment in health physics. Thls training 
included orientation in exposure evaluation and records, bioassays, calibration 
and environmental monitoring; participation in reactor radiation protection 
procedures; participation in reactor facility radiation monitoring; and 
miscellaneous work in connection with 1aborator.y techniques, meteorology, etc. 

In June, 1961, Mr. Keely was transferred to the Pathfinder Plant site to 
become familiar with the Pathfinder Plant; to establish radiation protection 
procedures; train personnel; set up radiation safety and chemistry laboratories 
and procedures; and otherwise assume the full responsibilities of his position. 



C. E. Larson 

M r .  Larson has been selected f o r  the pos i t i on  o f  Plant  Nuclear Engineer 
a t  the k t h f i n d e r  Plant. M r .  Larson graduated as an E l e c t r i c a l  Engineer from 
the Univers i ty  o f  Wisconsin i n  1958 wi th  a high scho last ic  average. A f t e r  
completing a tour  o f  ac t i ve  duty as an o f f i c e r  i n  the Army Signal Corps, he 
jo ined Northern States Power Company i n  June o f  1959 and was assigned t o  the 
High Bridge Steam Plant  f o r  work i n  the llResultsll group. He attended a course 
i n  Reactor Theory a t  the Univers i ty  o f  Minnesota taught by Dr. l sb in  during 
the f a l l  and winter quarters o f  the 1959-1960 school year. 

I n Apr i l 1960, M r .  Larson was assigned t o  the A l I i s-Cha lmers Greenda l e  
Laboratories f o r  work i n  connection w i th  the Al l ls-Chalmers C r i t i c a l  F a c i l i t y  
and Pathf inder reactor  design. On November 18, 1960, he received an AEC 
Reactor Operator's l icense (OP-820) f o r  the Al l is-Chalmers C r i t i c a l  F a c i l i t y .  
Subsequent t o  t h i s ,  he became fam i l i a r  w i th  the physics catcu la t iona l  
techniques f o r  the Pathf inder reactor  core, pa r t i c i pa t i ng  i n  various physics 
ca lcu la t ions  and the analysis o f  t h e i r  resu l t s .  Spec i f i ca l l y ,  he worked on 
Pathf inder core c o e f f i c i e n t  ca lcu la t ions and three-dimensional f l u x  
d i s t r i b u t i o n  ca lcu la t ions.  He was a co-author o f  an ANS paper presented i n  
November 1961, which concerned the l a te r  subject. Ear l y  i n  October 1961, 
M r .  Larson was reassigned t o  spend the ma jo r i t y  o f  h i s  time w i th  the A l l i s -  
Chalmers dynamics group. During t h i s  period o f  . t ra in ing  he w i l l  become 
f a m i l i a r  w i th  the dynamic behavior o f  the Pathf inder reactor  system under 
normal and abnormal operating condit ions. H is  t r a i n i n g  w i l l  include the 
reviewing o f  the dynamics equations and working w i th  these on the analog 
computer. The feedwater and pressure cont ro l  systems w i th  t h e i r  e f f e c t  on 
reactor  operation, w i l l  a l so  be studied. I f  t ime allows, M r .  Larson w i l  I a l s o  
be concerned wi th  the planning o f  post-construction dynamic experiments. 

It i s  ant ic ipated t h a t  M r .  Larson w i l l  complete the assignment a t  A l l i s -  
Chalmers ea r l y  i n  1962 and w i l l  be t ransfer red t o  the Pathf inder Plant s i t e  
t o  become thoroughly acquainted w i th  the f a c i l i t y  and t o  pa r t i c i pa te  i n  
various phases o f  the preoperational check-outs and preparations f o r  star t -up 
o f  the Pathf inder reactor .  



Mr.  WKaughan was selected as a S h i f t  Supervisor fo r  the Pdthf jnder Plant  
I n  Ju ly  1960. Mr .  McKaughan I s  a high school graduate w i th  add i t iona l  schooling 

. . 
dur ing h i s  m i l i t a r y  service. f-b spent about 24 years I n  the A i r  Force dur ing 
World War I1 wi th  a r a t i n g  o f  F i r s t  Lieutenant (P i l o t ) .  He p i l o ted  medium 
bombers and served as a F l i g h t  Ins t ruc to r  w i th  the A i r  Force. 

He c a m  t o  work f o r  Northern States Power Company. i n  October 1945 a t  the 
... Sioux Fa1 I s  Steam Plant  I n  the operating section, I n  1951 he reached the 

postion o f  Steam Plant.Operator (head o f  the s h l f t )  a t  the Lawrence Steam Plant  
and held t h a t  posl.tion un t i  I selected f o r  the FBthf !rider Plant. 

. .-. 
On August 22, 1960, he was t ransfer red t o  the Northern States Power 

Minneapolis o f f i c e  t o  at tend an accelerated two-month Nuclear Theory Course. 
This course was vesented by the Fathf inder Plant  Results Engineer and Radiat ion 
8 Chemical Engineer and included mthematlcs, physics, r ad ia t i on  pro tect ion 
and detection, reactor  theory, instturnentation and reactor  cont ro l ,  

Subsequent t o  t h i s ,  Mr. McKaughan was assigned t o  Al l is lChalmers Greendale 
Laboratories f o r  four months' experience I n  the operation o f  the A 1  I is-Chalmers 
Cr i t Ica I Fac 1 I i t y  and lectures on f a th f  l nder system and component des ign. work - 
on the C r i t i c a l  F a c i l i t y  Included assistance I n  fue l  loading and core a l t e ra -  
t ions,  assistance in'experimental operations, reactor  operation under d i r e c t  

' supervision and pa r t i c i pa t i on  I n  the performance, data tak ing and analys is  o f  
con t ro l  rod c a l i b r a t i o n  experiments. During t h i s  period o f  t ra in ing ,  
Mr. WKaughan was given an o ra l  and operating pro f ic iency t e s t  on the C r i t i c a l  
FacD l i t y  by all is-Chalmets personnel, s lm l l a r  t o  the AEC operat ing t e s t  
required f o r  A 1  Iis-Chalmers operators, and he successful ly passed these tes ts .  

On March 15, 1961, Mr. McKaughan reported t o  the MIR reactor  a t  Idaho F a l l s  
f o r  a six-month work experience assignment i n  reactor  operations. During t h i s  
period of t r a i n i n g  he accumulated about 165 hours o f  responsible reactor  console 
operat ing t ime on . the  M R .  I n  add i t i on  t o  th i s ,  he engineered experiments on 

. t h i s  reactor, assisted i n  the inser t ion  and removal o f  fue l  elements and 
experiments i n t o  and out  o f  the reactor, par t ic ipated i n  some heal th  physics 
and contarnlnation con t ro l  work and other dut ies  per t inent  t o  MlR reactor  
operat i on. 

On September 18, 1961, Mr. McKaughen was t ransfer red t o  the Pathf inder 
s i t e  t o  begin t r a i n i n g  on the Pathf inder f a c i l i t y ,  supervise pre- 

operational check-out procedures and i ns t r uc t  other B t h f l n d e r  operating 
personnel. 



M r .  Mielke was selec$.ed as a S h i f t  Supervisor f o r  the b t h f  inder Plant  
i n  Ju ly  1960. Mr.  Mielke held a F i r s t  Lieutenant 's commission i n  the Maritime 
Service dur i ng  or Id' War I serv ing as a Second Engineer i n the Merchant d Marine f o r  a period o f  aim s t  4: years. He a l so  held an Ensign's commission 
i n  the Navy Reserve. I n  1946, whi le working as an "Engineer" a t  the Veterans' 
Hospi ta l  i n  Minneapolis, he attended the Univers i ty  o f  Minnesota evenings 
tak ing  physics f o r  three quarters and mathematics f o r  one quarter. He worked 
as a Plant  Operator f o r  about a year and as a Dispatcher f o r  about a year f o r  
the Da i r y  lB'nd. Power Cooperat i ve i n Lacrosse, W i scons i n . 

In  November 1949, M r .  Mielke came tp work f o r  Northern States Power as a 
Steam Plant  Operator (head o f  the s h i f t )  a t  the Red Wing Steam Plant, which 
pos i t i on  he held u n t i l  se lec t ion  f o r  Pathf inder. 

On August 22, 1960, he was t ransfer red t o  the Northern States Power 
Minneapolis o f f i c e  t o  at tend an accelerated two-month Nuclear Theory Course. 
This course was presented by the  Pathf inder Plant  Results Engineer and 
Radiat ion & Chemical Engineer and included mathematics, physics, r ad ia t i on  
pro tect ion and detection, reactor  theory, instrumentation and reactor  con t ro l .  

Subsequent t o  t h i s ,  M r .  Mielke was assigned t o  Al l ls-Chalmers Greenda e 
Laboratories f o r  four months' experience i n  the operation o f  the A l l is -Cha ? mers 
C r i t i c a l  F a c i l i t y  and lectures on Pathf inder System and component design. Work 
om the C r i t i c a l  F a c i l i t y  included assistance i n  fue l  loading and core a l te ra -  
t ions,  assistance i n  experimental operations, reactor  operation under d i r e c t  
supervis ion and pa r t i c i pa t i on  i n  the performance, data tak ing  and analys is  o f  
con t ro l  rod c a l i b r a t i o n  experiments. During t h i s  period o f  t ra in ing ,  
M r .  Mielke was given an o ra l  and operating pro f ic iency t e s t  on the C r i t i c a l  
F a c i l i t y  by Al l is-Chalmers personnel, s im i l a r  t o  the AEC operat ing t e s t  
required f o r  Al l is-Chalmers operators, and he successful ly  passed these tes ts .  

On March 15, 1961, Mr .  Mielke reported t o  the MTR reactor  a t  Idaho F a l l s  
f o r  a s i xmonth  work experience assignment i n  reactor  operations. During t h i s  
period of t r a i n i n g  he accumulated about 190 hours o f  responsible reactor  
console operating t ime on the MTR. I n  add i t i on  t o  ?his, he engineered 
experiments on t h i s  reactor ,  assisted i n  the inser t ion  and removal o f  fue l  
elements and experiments i n t o  and ou t  o f  the reactor, pa r t i c ipa ted  i n  some 
healyh physics and contamination con t ro l  work and other dut ies  per t inent  t o  
MTR reactor  operat i on. 

On September 18, 1961, M r .  Mlelke was t ransfer red t o  the Pathf inder Plant  
s i t e  t o  begln t r a i n i n g  on the Pathf inder f a c i l i t y ,  supervise preoperational 
check-out procedures and i n s t r u c t  other Pathf inder operating personnel. 



G. H e ;  Nei I s  

Mr. N e i l s  has been selected as t h e  P lant  Resul ts  Engineer f o r  t h e  
Pathf inder Plant .  Mr. N e i l s  graduated as an E l e c t r i c a l  Engineer from t h e  
U n i v e r s i t y  o f  North Dakota i n  1955. He than jo ined Northern States Power 
Company and was assigned t o  several steam p lan ts  f o r  work i n  t h e  ttResults" 
group and gained wide experience i n  steam p l a n t  operat ion.  

Mr. N e i l s  attended the F i r s t  Shippingport  Nuclear Power S t a t i o n  Supervisorss 
Course from February 9, 1959 through J u l y  10, 1959. He was then-assigned t o  
t h e  Greendale Laborator ies o f  Al l is-Chalmers Manufacturing Company i n  Milwaukee, 
Wisconsin f o r  work i n  connect ion w i t h  Pdthf inder c o n t r o l  and inst rumentat ion 
design and f o r  experience i n  t h e  opera t ion  o f  t h e  C r i t i c a l  F a c i l i t y  a t  Green- 
da le  Laborator ies. Dur ing e a r l y  1960, h i s  work a t  t h e  Greendale Laborator ies 
was p r i m a r i l y  i n  connect ion w i t h  t h e  operat ion o f ,  and physics t e s t i n g  in, 

" 
t h e  C r i t i c a l  F a c i l i t y .  On March 30, 1960, he received an AEC Reactor Operator 's 
l i cense (OP-776) f o r  t h e  A l l i s -Cha lmers  C r i t i c a l  F a c i l i t y .  

Subsequently, Mr .  N e i l s  was assigned t o  the  Nuclear Power Department o f  
Northern States Power f o  rev iew f o r  comment and become thoroughly acquainted 
w i t h  Pathf inder design; t o  a c t  as an i n s t r u c t o r  fo r  t r a i n i n g  o f  o ther  personnel; 
and t o  p a r t i c i p a t e  i n  o ther  t r a i n i n g  experiences. He attended numerous con- 
ferences w i t h  t h e  A1 Iis-Chalmers group i n  connect ion w i t h  Pathf inder design. 

I n  June 1961, Mr. N e i l s  was t rans fe r red  t o  t h e  Pathf inder P lan t  s i t e  t o  
cont inue the  above mentioned du t ies  and t o  assume f u r t h e r  r e s p o n s i b i l i t y  as 
P l a n t  Resul ts  Engineer i n  connect ion w i t h  p l a n t  cons t ruc t i on  and equipment 
check-outs. 



W .  A. Sparrow 

Mr. Sparrow was se lec ted as a S h i f t  Supervisor f o r  t he  Pathf i nder P lant  
i n  J u l y  1960. M r .  Sparrow attended M a y v i l l e  S ta te  Teachers Col lege f o r  one 
year and North Dakota AC f o r  one year t a k i n g  p r i m a r i l y  courses in-mathematics 
and science. 

He s t a r t e d  work w i t h  Northern Sta tes  Power Company i n  1944 a t  t h e  Fargo 
Steam P lan t  i n  t h e  opera t ing  sec t ion .  He progressed through var ious  p o s i t i o n s  
i n  p l a n t  opera t ion  and f o r  t h e  l a s t  s i x  years was p r i m a r i l y  concerned w i t h  
e l e c t r i c a l  opera t ion  and maintenance a t  t h e  Fargo Steam Plant .  

On August 22, 1960, he was t r a n s f e r r e d  t o  t h e  Northern States Power 
Mi nneapol i s  o f f  i c e  t o  a t t e n d  an accelerated two-month Nuc lear  Theory Course. 
Th is  course was presented by t h e  Path f inder  P lant  Resul ts  Engineer and Rad ia t ion  
& Chemical Engineer and included mathematics, physics, r a d i a t i o n  p r o t e c t i o n  and 
detect ion,  r e a c t o r  theory, inst rumentat ion and r e a c t o r  c o n t r o l .  

Subsequent t o  t h i s ,  Mr. Sparrow was assigned t o  Al l is-Chalmers Greendale 
Labora tor ies  f o r  f ou r  months' experience i n  t h e  opera t ion  o f  t h e  A l l i s -Cha lmers  
C r i t i c a l  F a c i l i t y  and lec tures  on Pathf inder system and component design. 
Work on t h e  C r i t i c a l  F a c i l i t y  included assistance i n  f u e l  loading and core  
a l t e r a t i o n s ,  assis tance i n  experimental operat ions, r e a c t o r  opera t ion  under 
d i r e c t  superv is ion  and p a r t i c i p a t i o n  i n  t h e  per formnce,  data t a k i n g  and 
a n a l y s i s  o f  c o n t r o l  rod  c a l i b r a t i o n  experiments. Dur ing t h i s  per iod  o f  
t r a i n i n g ,  Mr. Sparrow was g iven an o r a l  and opera t ing  p r o f i c i e n c y  t e s t  on t h e  
C r i t i c a l  F a c i l i t y  by Al l is-Chalmers personnel, s i m i l a r  t o  t h e  AEC opera t ing  
t e s t  requ i red  f o r  all is-Chalmers operators, and he success fu l l y  passed these 
t e s t s .  

On March 15, 1961, Mr. Sparrow repor ted  t o  t h e  ETR r e a c t o r  a t  Idaho F a l l s  
f o r  a six-month work experience assignment i n  reac to r  operat ion.  Dur ing t h i s  
per iod  o f  t r a i n i n g  he accumulated about 140 hours o f  respons ib le  r e a c t o r  con- 
s o l e  opera t ing  t ime on t h e  ETR. I n  a d d i t i o n  t o  t h i s ,  he engineered experiments 
on t h i s  reac tor ,  ass i s ted  i n  t h e  i n s e r t i o n  and removal o f  f u e l  elements and 
experiments i n t o  and o u t  o f  t h e  reac tor ,  p a r t i c i p a t e d  i n  some h e a l t h  physics 
and contaminat ion c o n t r o l  work and o ther  du t i es  p e r t i n e n t  t o  ETR r e a c t o r  
operat ion.  

On September 18, 1961, Mr. Sparrow was t rans fe r red  t o  t h e  Pathf inder P lan t  
s i t e  t o  begin t r a i n i n g  on t h e  Path f inder  F a c i l i t y ,  supervise preoperat ional  
check-out procedures and i n s t r u c t  o ther  Path f inder  opera t ing  personnel. 



A .  E. Swanson 

I 

M r .  Swanson has been selected f o r  t h e  p o s i t i o n  o f  Ass i s tan t  P lant  
Superintendent of t he  Pathf inder Atomic Power P lant .  M r .  Swanson i s  a graduate 
Mechanical Engineer from t h e  U n i v e r s i t y  o f  Minnesota who has worked f o r  
Northern Sta tes  Power f o r  about 14 years. I n  h i s  14 years w i t h  Northern States 
Power he has accumulated a wealth o f  in format ion  i n  regard t o  t h e  opera t ion  
c o n t r o l  and maintenance o f  steam p lants .  Mr. Swanson i s  a r e g i s t e r e d  
Professional  Engineer (Mechanical Engineer) i n  t h e  States o f  Minnesota and 
South Dakota. He i s  an a c t i v e  member o f  t he  Minnesota Sect ion o f  t h e  ASME and 
i s  a past  Chairman o f  t h a t  group. 

Mr. Swanson completed courses i n  Atomic Physics and D i f f e r e n t i a l  Equations 
a t  t h e  U n i v e r s i t y  o f  Minnesota i n  t h e  spr ing  and summer o f  1959. On 
September 15, 1959, he was assigned t o  the  Argonne Nat ional  Laboratory as a 
" loan employee1' f o r  a two-year per iod o f  work i n  connect ion w i t h  reac to r  engineer- 
ing and b o i l i n g  water reac to r  operat ion.  

Mr. Swanson was assigned regu la r  s t a f f  du t i es  under t h e  d i r e c t i o n  o f  t h e  
EBWR p r o j e c t  manager dur ing  h i s  t r a i n i n g  a t  Argonne. Th is  included such t h i n g s  
as commenting on manufacturer and a rch i tec t -eng ineer ing  drawings, eva lua t ion  o f  
b i d  proposals w i t h  h i s  recommendation, prepar ing progress repor ts ,  e t c .  He 
a l s o  p a r t i c i p a t e d  i n  some o f  t h e  hazard eva lua t ion  o f  t h e  changes t o  t h e  EBWR 
system. 

He a c t i v e l y  p a r t i c i p a t e d  i n  t h e  removal o f  t h e  components from EBWR ( c o n t r o l  
rods, shrouds, d r y  pipes, etc.) ,  and he ld  respons ib le  pos i t i ons  as a s t a f f  
rep resen ta t i ve  i n  t h e  re load ing  o f  t h e  EBWR Core I and i n  loading o f  Core I A  
(spiked elements w i t h  5 f t .  core).  He i s  a c o n t r i b u t e r  t o  t h e ' E b ~ ~  100 MW 
Design Manua I and Operat ing Manua I .  He has conducted and planned t e s t s  o f  t h e  
EBWR Test Program. We coordinated t h e  f i r s t  phase o f  t-he EBWR 100 MW operator  
t r a i n i n g  program and presented many o f  t h e  lectures.  

A f t e r  successfu l l y  pass i ng exami n a t i  oms (ora  l and w r i t t e n )  he operatedr 
EBWR dur ing  numerous c r i t i c a l  experiments and var ious power operat ions.  The 
c r i t i c a l  experiments were p a r t  of those i n i t i a l l y  conducted t o  determine t h e  
c h a r a c t e r i s t i c s  o f  t h e  new spiked core and f o r  t h e  c a l i b r a t i o n  o f  new c o n t r o l  
rods. Me has spent approximately 250 hours o f  a c t i v e  p a r t  i c i  pat  ion  i n  
s t a r t u p s  and opera t ion  o f  EBWR. 

Dur ing t h e  w in te r  o f  1960, Mr. Swanson attended c lasses a t  t h e  
1 n t e r n a t  iona l l n s t i t u t e  o f  Nuc lea r  Science and Engi neer i ng. He spent a p o r t i o n  
of t h e  l a t t e r  p a r t  o f  1960 and e a r l y  1961 a t  t h e  A l l i s -Cha lmers  Greendale 
Laboratory da r ing  per iods of i n a c t i v i t y  i n  t h e  EBWR program. The work a t  t h e  
Greendale Laborator ies was i n  connect ion w i t h  C r i t i c a l  F a c i l i t y  operat ion,  
p a r t i c i p a t i o n  i n  Path f inder  design work and coord ina t ion  o f  t h e  prepara t ion  
o f  t h e  Pathf inder Operations Manual. 

NSP- I 0  



A .  E.  Swanson, Cont'd. 

M r .  Swanson was t r a n s f e r r e d  t o  t h e  Path f inder  P lan t  s i t e  i n  September 1961, 
t o  assume h i s  responsi b i  1 i t i e s  as Ass i s tan t  P lan t  Super intendent;  t o  p a r t i c i  pate 
i n  d i r e c t i n g  opera tor  t r a i n i n g  and equi pment check-outs; and t o  ga in  a  
thorough acqua i ntance w i t h  the  Pathf i nder Fac i l i t y .  



R. F. Wasner 

Mr. Wagner was se lec ted i n  July,  1960, t o  be t h e  Instrumentat ion Supervisor 
a t  t h e  Pathf inder P lant .  He attended South Dakota Col lege f o r  two years t a k i n g  
E l e c t r i c a l  Engineering a t  which t ime he entered World War I I  se rv i ce  w i t h  t h e  
A i r  Force f o r  a per iod o f  almost th ree years. Dur ing h i s  m i l i t a r y  se rv i ce  he 
was an i n s t r u c t o r  i n  a i r c r a f t  r a d i o  and radar equipment maintenance, p lus o ther  
i n s t r u c t i n g  du t ies  on t e l e t y p e  equipment. 

Me jo ined Northern States Power Company i n  1946 i n  t h e  Meter Department and 
t ran-sferred t o  t h e  Lawrence Steam Plant  i n Sioux Fa l I s  i n  1947 i n  t h e  opera t ing  
sect' ion. A f t e r  about f i v e  years o f  overa l l steam p l a n t  opera t ing  experience 'he 
was promoted t o  t h e  p o s i t i o n  o f  S t a t i o n  E l e c t r i c i a n .  Par t  o f  h i s  du t i es  i n  t h i s  
p o s i t i o n  included t h e  c a l i b r a t i o n  and maintenance o f  e l e c t r o n i c  equipment. 
Outside o f  work f o r  t h e  Company, one o f  h i s  hobbies i s  e l e c t r o n i c s  and he i s  an 
amateur rad  i o operator .  

On August 22, 1960, he was t rans fe r red  t o  t h e  Northern States Power 
Minneapol is o f f i c e  t o  a t t e n d  an accelerated two-month Nuclear Theory Course. 
Th is  course was presented by the  Path f inder  P lant  Resu l ts  Engineer and Rad ia t i on  
& Chemical Engineer and included mathematics, physics, r a d i a t i o n  p r o t e c t i o n  and 
detec t ion ,  reac to r  theory, inst rumentat ion and reac to r  c o n t r o l .  

I n  January 1961,.Mr. Wagner repor ted  t o  t h e  Savannah River  P lan t  f o r  a 
three-month work experience assignment i n  connect ion w i t h  nuclear and r a d i a t i o n  
inst rumentat ion.  Subsequent t o  t h i s  assignment he made several t r i p s  t o  
p a r t i c i p a t e  i n  check-outs o f  Path f inder  nuclear inst rumentat ion and t h e  
Path f inder  reac to r  pressure c o n t r o l  system a t  t h e  equipment manufacturers'  
f a c i l i t i e s .  

I n  June 1961, M r .  Wagner was t r a n s f e r r e d  t o  t h e  Pathf inder P lant  s i t e  a long 
w i t h  h i s  instrument group. The instrument group, under M r .  Wagner's d i r e c t i o n ,  
a r e  engaged i n  check-out and c a l i b r a t i o n  o f  var ious  inst rumentat ion systems i n  
prepara t ion  f o r  equi pment s tar t -ups.  
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PERSONNEL ASSIGNMENTS 
f o r  

PREOPERATI ONAL & NUCLEAR TEST1 NG 

k r s o n n e l  from all is-Chalrners and Northern States have been t e n t a t i v e l y  assigned 

t o  var ious  pos i t i ons  i n  the  Pathf inder Atomic Power P lant  Organizat ion as fo l lows:  

POSITION ALL I S-CFIALMERS NORTHERN STATES 
WNUFACTUR I NG COMPANY POWER COMPANY 

P l a n t  
Supervisor 

R. W.  Klecker L. L. Bach 

Operat i ons 
Supervisor 

S h i f t  
Supervisors 

L. M. Fead 
G. Froystad 
R. A.  H a r t f  i e l d  
F. A. Maura 
D. Mohr 
G. E. Norwood 

W. E. Anderson 
J .  B. Brokaw 
R. T. McKaughan 
R. A .  M ie lke  
W. A .  Sparrow1 

Rad ia t ion  s a f e t y  
Eng i neer 

- Nuc 1 ear Eng i neer R. J. H o l l  C. E. Larson 
R. H. Vol lrner 
D. Crirnmins 

, , 
J. T. Stone 
N. Sher . 
D. FBtPerson 
P. Lacy 
A.  Selep 

% .  

P l a n t  Resul ts  G. Panter G. FI. Nei I s  
Eng i neer D. Swanson 

R. Davie 
R. Michel 
K. Gruenwa I d  

- Operat ions 
C0mm.i t t e e  

R. Klecker L. L. Bach 
R. Hol I ,  physics C. 'E . Larson, phys i c s  
M. Beebe, health-physics R. B. Keely, hea l th -  
R. Vol lmer , r e a c t o r  opera t ions  ph ys i c s  
N. Sher, heat t rans fe r  A.  E. Swanson, r e a c t o r  

opera t  i ons 
G. H. Ne i l s ,  engineer- 
ing  and instrurnenta- 
t i o n .  





ADDENDUM NO. 4 

PATHF I NDER OPERAT l ONS COMMITTEE 

AND 

PATHF l NDER SAFETY COMM I TTEE 



PATHF I NDER OPERAT I ONS COMMI TTEE 
AND 

PATWF I NDER SAFETY COMM I TTEE 

To insure s t r i c t  adherence t o  establ ished safeguards regu la t ions and 

operations c r i t e r i a ,  operations and other a c t i v i t i e s  a t  the Pathf inder Atomic 

Power Plant  w i l l  be reviewed by two committees, a Safety Committee and an 

,Operat'i ons Commi t t e e  . 
The genera I purpose o f  the Safety Committee i s  t o  ident  i f y  any potent'ia l 

nuclear hazards t o  the pub l ic  or  p lant  operat ing s t a f f  that .might  a r i s e  i n  

the operation o f  the Pathf inder p lan t  and t o  provide advice on the ac t i on  
/ 

required t o  minimize the  po ten t ia l  hazard. The committee sha l l  g ive advice 

t o  MSP management t o  a s s i s t  i t  i n  assuring safe operation o f  the p l an t  and 

adherence t o  AEC l icense .requirements. - I t  i s  the r e s p o n s i b i l i t y  o f  the  

Pathf inder Safety Committee t o  conduct evaluations o f  the nuclear safeguards 

aspects o f  proposed t e s t s  o r  experiments, reactor  core a l t e ra t i ons  o r  changes 

i n  p lant  components o r  operating procedures. 

The general purpose o f  the Operations Committee i s  t o  i d e n t i f y  i n i t i a l l y  

and minimize any po ten t ia l  nuclear hazard associated w i th  the Pathf inder 

p lant .  R-oposals which c l e a r l y  f a l l  w i t h i n  the scope o f  proposals previously 

approved by the Safety Committee and which do not  involve an "unreviewed 

safe ty  question" (i.e., are w i t h i n  the scope o f  the AEC operat ing l icense) 

are  t o  be reviewed and evaluated by the Operations Committee. Roposals  o f  

a type not  previously reviewed by the Safety Committee o r  p o t e n t i a l l y  not  

w i t h i n  the scope o f  the AEC operat ing l icense are t o  be i d e n t i f i e d  and 

re fe r red  w i th  comment t o  the Safety Committee f o r  evaluation. 
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PATMF I NDER ORRAT IONS COMM I TTEE 

Respons ib i l i t i es  and Duties 

This committee sha l l  i n i t i a l l y  review and evaluate a1 l proposed t e s t s  

and experiments, reactor  core a l t e ra t i ons  and changes i n  p lan t  components 

o r  operat ing procedures. The cornmi t t e e  sha I l determine i f the proposa I can 

i n  f a c t  be ca r r i ed  out  sa fe ly  and w i t h i n  the AEC l icense requirements. 

Generally, the proposal sha l l  be submitted by a sponsor o r  sponsors who are 

t echn i ca l l y  most f am i l i a r  w i th  the proposal. I f  a proposal requires modi f i -  

ca t ions t o  meet acceptance, the  sponsor w i l l  be i n  a pos i t i on  t o  determine 

i f  the modi f icat ions a f f e c t  the o r i g i n a l  ob jec t ives o f  the proposal. The 

committee w i t  I be able t o  e n l i s t  the a i d  o f  other NSP technical  departments 

and outs ide consultants as required. 

Committee Makeup 

This committee w i l  I be composed o f  the fol lowing, o f  whom one w i l  I be 

chairman: 

I. B t h f i n d e r  Plant  Superintendent 

2. Pathf inder Ass is tant  Plant  Superintendent 

3. Radiat ion and Chemical Engineer 

4.. Plant Results Engineer 

5. Plant  Nuclear Engineer 

6. NSP Management - ex. o f f i c i o  

Committee Function 

The committee sha l l  i n i t i a l l y  examine, review and evaluate a l l  matters 

involving: 

I. Wri t ten procedures and proposed changes which might involve nuclear 

hazards inc lud ing p lant  startup, i n i t i a l  c r i t i c a l i t y ,  power 
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esca la t ion from c r i t i c a l  i t y  t o  design, power, tes t ing,  experiments, 

p lan t  and reactor  components, r ou t i ne  operation, maintenance, 

fuel ing,  fue l  storage and shipment, waste disposal, decontamination, 

r ad ia t i on  monitoring, record keeping and emergencies. 

2.  S ign i f i can t  deviat ions from expected p lan t  performance which might 

change the potent ia l '  nuclear hazards previously considered o r  might 

be considered as incidents. 

3. Submissions t o  the AEC o r  agencies o f  the State o f  South Dakota 

which involve nuclear hazards. 

Committee Decisions 

A f t e r  a ca re fu l  examination, review and evaluat ion o f  proposals c l e a r l y  

f a l l i n g  w i t h i n  the scope o f  proposals previously approved by the Safety 

Committee, the committee sha l l  decide on one o f  the fol lowing: 

I. Disapprove the proposal and suggest modi f ica t ion.  

2. Unanimously approve the proposal i f  it i s  c l e a r l y  w i t h i n  the require- 

ments o f  the AEC operating l icense and does not  involve an ''unreviewed 

safe ty  question." The committee sha l l  inform NSP management of t h i s  

decis ion f o r  prompt n o t i f i c a t i o n  o f  the proper au thor i t i es ,  AEC, 

s ta te  agencies and others. I f  the committee has any dobbt about 

t h i s  determination the proposal sha l l  be submitted t o  the Pathf inder 

Safety Committee f o r  evaluation. 

I f  the proposa l does no t  f a  I I w i t h i n  the scope o f  proposa I s previously 

reviewed by the R t h f i n d e r  Safety Committee o r  cons t i tu tes  an "unreviewed 

sa fe ty  question," the committee sha l l  decide on one o f  the fo l lowing:  
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I . D i sa pprove the proposa I and suggest mod i f i ca,t i on. 

2, Accept the  proposal, prepare an analys is  and submit t o  the Safety 

Committee f o r  review. 

Committee Records 

An appointed secretary sha l l  keep a prudent record o f  the  Committee 

proceedings. 

PATHFINDER SAFETY COMMITTEE 
. .  . .  . . . . 

Respons ib i l i t i es  and Duties 

This committee i s  the sen l o r  advisory group w i t h  the respons i b i  I i t y  

f o r  adv is ing NSP management on nuclear safe ty  for  a l  l iroposa I s  invo lv ing 

tes ts ,  experiments, reactor  core a l te ra t ions ,  power levels, p lan t  component 

changes and operat ing prmedure modif icat ions. The committee w i l l  meet t o  

examine, review and evaluate proposals and comments submitted by the 

Operations Committee. I n  addit ion, the committee i s  t o  def ine c l e a r l y  i t s  

own decisions t o  a s s i s t  the  Operations Committee i n  i t s  evaluations. 

Committee Makeup 

This committee w i l l  be composed o f  experienced, t echn i ca l l y  q u a l i f i e d  

ind iv idua ls  o f  whom one w i l l  be chairman. 

Included i n  the Committee Membership w i l l  be: 

I.. A representat ive o f  NSP management. 

2. A senior member, o f  the Patbf i nder Operating S t a f f  . , 

3. A senior  member of the rgactor  and p lan t  designer's s t a f f .  

4. An experienced independent nuc lear safeguards consultant. 

I n  add i t i on  the membership sha l l  include experienced senior ind iv idua ls  

possessing the f o l  lowing technical sk i  I Is: ( I ) ~ e a c t o r  Heat Transfer and 
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Bydraul ics, ( 2 )  Reactor Physics, (3)  Reactor and Plant  K ine t i c s  and S t a b i l i t y ,  

(4) Radiat ion and Coolant Chemistry, (5)  Instrumentation, (6)  P lant  Systems 
. . 

Design and Operation. 

Appropriate techn iaa l personnel sha l l a l ways be in'. attendance and a 

quorum sha l l  be cons t i tu ted  by 75%- o f  the t o t a l  committee membership. The 

secretary fo r  the committee sha l l  be a member o f  the Pathf inder Operations 

Committee and shal l keep a prudent record o f  a1 l proceedings. 

Committee Function 

The committee sha l l  fo l low procedures establ ished by the chairman and 

c a r e f u l l y  review and evaluate a l l  matters re fe r red  t o  it by the Operations 

Committee o r  by NSP management. The committee sha l l  report ,  through 

correspondence o f  the chairman, t o  NSP management. Typical proposals sha l l  

i nvolve: 

I. Wr i t ten procedures and proposed changes which might involve nuclear 

hazards including p lant  startup, i n i t i a l  c r i t i c a l i t y ,  power 

esca la t ion from c r i t i c a l i t y  t o  design power, tes t ing,  experiments, 

p lan t  and reactor  components, r ou t i ne  operation, maintenance, 

fuel ing, fue l  storage and shipment, waste disposal, decontamination, 

r ad ia t i on  monitoring, record keeping and emergencies. 

2 .  Significant deviat ions from expected p lan t  performance which might 

have nuclear hazards o r  which might be considered as incidents. 

3. Submissions t o  the AEC or agencies o f  the State o f  South Dakota 

which Involve nuclear hazards. 

4. Any special matter a t  the request o f  NSP management. 
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Committee Decisions 

A f t e r  proper considerat ion the  committee sha l l  a r r i v e  a t  one o f  the  

fo l low ing  decisions w i th  c l ea r  d e f i n i t i o n  f o r  each matter presented t o  it: 

I. Disapprove the proposal and recommend t h a t  it be dropped. 

2.  Disapprove the proposal and suggest modi f ica t ions necessary f o r  

resubmit ta l  t o  the Safety o r  Operations Committee. 

3. Wnaniamously approve the proposal and f i n d  t h a t  it i s  w i t h i n  

the l im i t a t i ons  o f  the requirements o f  the AEC operating l icense 

and does not  involve an "unreviewed sa fe ty  question." The 

committee sha l l  d i r e c t  t h a t  the  Commission be n o t i f i e d  promptly 

t h a t  a change i s  being made based on the  evaluat ion above. 

4. Unanimously approve, the proposal, but  ind icate  t h a t  it i s  not  

w i t h i n  the l i m i t s  o f  the operating l icense o f  the AEC o r  other 

agencies and, therefore, requires spec i f i c  approval o f  proper 

au tho r i t i e s .  The committee sha l l  request t h a t  a submit ta l  be 

prepared w i th  appropriate hazards ana lys is  f o r  i t s  review and 

subsequent t ransmi t ta l  t o  the proper agencies. 
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