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I)RESENTA!TIOH TO THE ADVISORY COMMITTEE 
ON REACTOR SAFEGUARDS 

SEPTEMBE3 10, 1965, AT RANFORD 

Io ' 'INTRODUCTI9X 

!Ria document records the  char t  materials and talk ou t l ines  used i n  pre- 
sen ta t ions  at the Advisory Committee on Reactor Safeguards meeting of 
September 10, 1965, on the I r r ad ia t ion  Processing Department, General 
Electric Company, operated production reac tors  
of t h e  meeting were t o  review administration of s a f e t y  during contractor 
t r a n s i t i o n  , t h e  s t a t u s  of N-Reactor operation and conversion pro jec t  
progress,  and progress on the confinement s tud ie s  f o r  t h e  production 
r eac to r so  Review of  t h e  proposal t o  raise the K-Reactor power l e v e l  
l i m i t  w a s  t h e  s p e c i f i c  objective of t he  meeting. K and N Reactor 
Presenta t ion  Agenda is included, 
and N Reactor Department personnel are not  included i n  th i s  document, 
The l i s t  of meeting attendees and information used f o r  the K-Reactor 
tour  are included i n  the appendix, 

The general objectives 

Presentation mater ia l s  used by RLOO-AEC 

DISCLAIMER 

/ This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 

ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

I process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
+ 
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S t a r t i n g  
Time ' SubJ e c t  2 e a k e r  

Welcome l t 4 5  pornc D, G, Williams , Xgr0 RLG 

'Aa' Management Actions t o  Assure 1:50 A,B, Greninger, GenoMgr,, 
IPD Safety During Transit ion 

Period 

C O N ,  Zangar, Di rec tor ,  
Health apd Safety 
Division, FGO 

Safety Under Segmented 
Ope rations 

2 :05 

BO Description o f  Hanford Reactor 
Design Features Which Help 
Prevent Accidents 

2 $20 Roy Nilson, Mgr, Process 
& Reactor Development, IPD 

TOW, kbrose,  Mgr, , Research 
& Engineering, IPD 

(Seismological Charac te r i s t ics  3110 
of Hanford Region) 

co R,E, Brown, Sr,  Geologist, 
BMW 

3 820 ROE, Trumble, Mgr, Process 
Evaluation & Control, NRD 

K-Reactor Power Level L i m i t  

(Ten-minute break) 

3:50 

4 120 

Roy Nilson 
TW Ambrose 

S ta tus  of N-Reactor Operation 4:30 
Cmversian Projec t  Progress 

Progress Report on Confinement 4n45 
Studies f o r  t h e  Production 
Reactors 

R o E a  H a l l ,  Supervisor, 
Process Engineering, NRD 

EO Roy milson 
HOW, Heacock, Mgr, , 

Development Engineering 
& Process Design, IPD 

5 :25 ROE, Trumble 
DOLo Condotta, Mgr, , Process 

Design NRD 

FO Contamination of t h e  Columbia 5245 
River by Reactor Eff luent  Water 

TOW, Ambrose 

Future Plans f o r  New Products 6 :05 Go T,W, Ambrose 
14, C, Leverett lilgr; Research 

& Engineering, RRD 

Ad3 ournment 6 : 2 0  
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A, Management A c t i o n s  to Assure S a f e t y  During T r a n s i t i o n  Period 
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MANAGEMENT ACTIONS TO YlEXJRE SAFETY IN TRANSITION PERIOD 
ACRS VISIT - SEfTEMBER 10, 1965 

'I.TELC0ME E 

IIERODUCTION ?, Late 1963 and e a r l y  964" 

1, GE decided t o  withdraw 
2, AEC announced production cutback - r eac to r  shutdown 
3, Since then 1-1/2 years a c t i v i t y  g e t t i n g  ready, 

last Jenuary; next is 1rradiati.cn Process Department November 1 
Labs t o  Bat te l le  

(Chemical Processing Department January 1, Support Services March 1, 
NRD July '67) 

Briefly review management actions t o  ensure s a f e t y  during t h i s  d i f f i c u l t  
transition period (which we have considered t o  include t h e  e a r l y  period 
of new contractor operation as w e l l  as t h e  ending ger iod  of  G,Eo operation) - IPD h i t  hardest ,  

I, G, E, plan (+AEC) t o  complete r eac to r s  shutdown and layoffs 
before t r a n s f e r  

lo Hiring Freeze 

3, NRD + CPD 0- Stable 
' 2, IPD layoffs t o  date = 86 

11, plan t o  t r a n s f e r  "going concern" 

- Persuade competent people t o  s t a y  - d i f f i c u l t  pos i t ion  f o r  GE - OH Greager loss (and Wally Frank) 5 other  top  t echn ica l  people 

- Retain t echn ica l  competence i n  oper, crews - C a r e f ' u l  s h i f t i n g  of people w i t h  shutdowns t o  minimize upset 

remain i n  g 

and keep good crews, 

111, Nuclear Safety Task Force e s t ab l i shed  by WE Johnson August 20, 1964 

- F i r s t  Chm, OHG, + NRD, CPD, & Labfy, Now MC Leverett - Study Nuclear Safety problems i n  t r a n s i t i o n  period and periodic 
repor t s  t o  G o  E, Transfer Council and GETHC (Recommended 
that AEC continue t h i s  i n t eg ra t ing  body w i t h  new contractors-- 
committee now being organized) 

N o  Department Managers d i rec ted  t o  increase frequency of unannounced 
inspection t r i p s  and submit repor t s  

http://1rradiati.cn
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IPD Items: 

1, Eliminate a l l  hot  s ta r tups  (midQ64) 
2, R&E phys ic i s t  present f o r  every s ta r tup ;  weekend covers@ 

by p l m t  managers (a lso above Dept, Mgr, inspection) 
3, R&E SuppleEentary Audit of Process Standards 
4, Cer t i f i ca t ion  Program fo r  Super, Spzc & Operators) Both started 

Equipment Maintenance Standards ) ea r ly  162 

HAP0 Items: 

1, l u c l e a r  Safety Letter to New Contractor (Nuclear Safety Clause) 
t o  

a, 

e o  
bo 

DUN mid-September .. 
Summary of s t a t u s  
Refers to  use of  G, E, Hazards review groups 
Refers t o  t r a n s f e r  of "going concernP9 m d  recommends 
no change in Org, funct icnal  assignments or procedures 
f o r  p lan t  opr, u n t i l  DU!? o f f i c i a l s  have operated under 
present system f o r  some extended period of time so  as 
t o  become f d l i a r  w i t h  present system and nuclear 
safety problems faced by operating organiza t im,  Has 
been discussed and DUN has agreed t o  follow t h i s  
recommendati on , 

SUMMARY 8 

QUESTIONS o 

E 
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111, PRESENTATION C€IAFL'S AND OUTLINES (Cont 

B, Description of Hanford Reactor Design Features Which Help Prevent 
Accidents 

' 
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REACTOR FEATURES WH/CH 
HELP PR€V€NT ACC/D€NTS 

e REACTOR AND PUNT DESCRIPTION 

0 PHYSICS 

0 ENGINEERING 

a SAFETY PHILOSOPHY 

UNCLASSIFIED 
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U N C L A S S I F I E D  -9- DUN-405 

REACTOR BESCRlPTIONS 

HANFORD 

GRAPHITE 

R€ACTORS A R E  

MODE RAT E 0 

0 LIGHT WATER, SINGLE- PASS COOLED 

LOW ENRICHMENT URANIUM FUELED 

0 TH€RMAL SPECTRUM 

e CONVERTERS 

U N C L A S S I F I E D  
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K SMALL 

CORE SIZE (LXHXW) 33yiX41.X4f 

NUMBER FU€t CHANNELS 3220 

LATTICE SPACING 7 v; 

28‘X 36X 36’ 

2004 

8 Yli’ 
BULK POWER 4400 Mw 2100-2400 Mw 

SPfClFlC POWER ( ~ ~ s - w x )  50-90 kw/?tf 44-84 kw/f+ 

TONS FUCL -450 -220 

e TONS GRAPHITE - 1700 *I150 

0 OPERATING TEMPERATURES 

FU€L ( e ~ 9 - m ~ ~ )  240-4OOC 210-400 C 

COOLANT( brrlk-mustube) 95,120 C 95- 120 C 

GRAPHITE (OVJI-FQS) 560-700 460-400 

COOLANT FLOW RATE 209OOOgpm 89,000- 103,0003 prn 
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PHYSICS PROP€RTlES TENDING 
TO AC CI DEN T PR EVEN TION 

e 

a 

LARGE CORE SIZE: 
LOW LEAKAGE, LOW BUCKLING, LOW K EXCESS 

NEAR OPTIMUM LATTICE 
LOW ENRICHMENT, LOW K EXCESS 

LOW NET BURNUP 

MODERATE TEMPERATURE SWING 

SMALL N'ET TEMP€RATURf COEFFICIENT 
LOW K EXCESS SMALL 4 %  

NEGATIVE PROMPT TEMPERATURE 
COEFFICIENT 

SLOW POSITIVE TEMPERATURE 
COEFFlCl ENT 

UNCLASSIFIED 
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UNCLASSIFIED 

PHYSICS PROPERTIES 
CONT'D  

TRANSIENTS 
SLOW , kop < k cold 
USUALLY 0.6% k IN RODS 

STABILITY 

N O  FAST FEEDBACK PATH 
DOPPLER 
XENON OSCILLATIONS CONTROLLABLE 

FLOODING - negative A k 

VOIDING posit ive A k  

OICTATES PRINCIPAL CONTROL 
PHILOSOPHY 

UN CLASS IPIED 
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PHYSICS PROPERTIES 
CONT 'D 

0 OPERATING CONTROL SYSTEM 
INDEPENDENT, HCR 2 %  K 2 0  ROOS 
NO SAFETY DEPENDENCE 

PRIMARY SAFETY CONTROL 
41 VSR'S- 2.6%K - AT READY 

0 

0 

EACH ROD INDEPENDENT 
GRAVtTY DRIV€N-NO FALL OUT 
RESPONSE (2 SEC.) FAST ENOUGH TO 
SATISFY ALL ACCIOENT REQUIREMENTS 
MULTIPLE SCRAM SOURCES 

EARTHQUAKE 
OVER POWER 
INDIVIDUAL TUBE COOLANT LOSS 
GROSS COOLANT LOSS 
ELECTRICAL POWER LOSS 
PUMP FAILURE 

(POWER RATE) 
(HIGH TEMPERATURE) 

UNCLASSIFIED 
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PHYS/CS 

0 SECONDARY SAFETY CONTROL 
0 

e 
0 

0 

e 
e 

41 BALL 3 X  CHANNELS 4.5 % k 
INOEPENDENT FROM VSR'S 
GRAVITY DRIVEN - AT READY 
SEVERAL SECOND RESPONSE TIME 
FEW-CHANNEL FALLOUT POSSIBLE 
MULTIPLE SCRAM SOURCES 

RAPID COOLANT LOSS 
MAJOR COOLANT LOSS 
EARTHQUAKE IN COINCIDENCE WITH 

VSR FAILURES 

LOW POSITIVE REACTIVITY INSERTION 
0 RATES OTHER THAN RAPID 

0 MAX. Ak/SEC. = 34 ( K REACTORS ) 
a / I  4 = 409 (SMALL REACTORS ) 

(CORRECTl6LE TO 5 4 )  

COOLANT LOSS 

UNCLASSf FLED 
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a SUCH COMBINATJONS ARE JUDGED 
NOT CREDfBLE 

EXAMPLES OF SUCH EVVENTS INITIATED BY 
REACT IVI TY ERRORS 
L CRITICALITY DURlNG REFUELING 

FOUR ERRORS OR FAILURES 

2, STARTUP EXCURSION 
FOUR ERRORS OR FAILURES 

3. POWER SURGE 
THREE ERRORS OR FAILURES 

UNCLASSIFIED 
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0 MINIMUM CRITICALITY 

0 VIOLATES REACTIVITY SHUTDOWN REQlJlRWlENTS . 
0 MISTAKING ENRICHED FOR NATURAL FUEL . 

> 9 5  TUBES MISCHARGED IN ONE REGION 

>lk HOURS TO CHARGE . 
UNLIKELY CHARGE PATTERN . 
ALL IN MOST REACTWE REGION . 

a NO SCRAM OF RESERVE RODS 
NO RECOGNITION OF HIGH FLUX 
SIGNAL OR NO SIGNAL RECEIVE0 . 

UNCLASSIFIED 
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HEAT REMOVAL CHARACTERISTICS 

0 LOCAL HEAT TRANSFER 

0 REMOVAL CAPABILITY 

0 REACTOR COMPONENT TEMPERATURE RESISTANCE 

MASSIVE GRAPHITE STACK 

0 SLOW fNTERACTfON BETWEEN TUBES 

UNCLASSIFIED 
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REACTOR COOL/NG SYSTEMS 

DESIGN FEATURES 
COOLANT SYSTEM SlMPLlCtTY 

0 COOLANT FLOW STABILITY 
0 SINGLE PHASE FLOW 
8 SWEEPS OUT VOIDS 
0 SCRAM CAPABILITY 

0 COOLANT SYSTEMS 
RIVER 

a PRtMARV 
SECONDARY 

e LASTDITCH 
e SHUTDOWN cooL1N6 

0 MULTIPLE PIPING 
0 PRIMARY PUMPS 
0 PIPE LINES 
0 RISERS 

CROSSHEADERS 

e COOLANT BACK FLOW 
(. PtGTAILS 
0 NOZZLE 

CROSSHEAOER 

COMPONENT RELIABILITY 
0 PIPING AND HAROWARE DESIGN 
@ MAlNTENANCE AND CNSPECTfON 

0 FAtLURE LtKELIHOOD 
0 PIGTAIL 

CROSSHEADER 
a RISER 
W PRIMARY PIPES 

UNCLASSIFIED 
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K COOLANT P/’IffG SCHEMATK 

STEAM TURBINE 
SECONDARY PUMP 

UNCLASSIFIED 
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'ERS 

UNCLASSIFIED 
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B - D  COOLANT PIPING 
SCHEMATIC 

I I I 

PUMPING SYSTEM 

FROM PRIMARY AND 
SECON OARY COO LA NT 

PUMPS 

UNCLASSIFIED 
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WCLASSIFIED 
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UIMNAY SUBSTATlON - 230 KV 
0 BUSES SUPPLYlNG HANFORO ARE SUPPLIED BY 

TWO GENERATION SOURCES 

HANFORD LOOP - 230 KV 
0 THREE LINES IN SERVICE 

CLOSED LOOP OPERATION 
0 MINIMUM OF TWO BUS SECTIONS A7 MIDWAY 
0 EACH SUBSTATION SUPPLIED BY TWO POWER SOURCES 

SINGLE FAILURE WILL NOT INTERRUPT ALL POWER 

FOLLOW CRITICAL POWER PROCEDURES 
0 REGULAR TESTING AND MAINTENANCE 

TO 151 SUBSTATION 

HANFORD SUBSTATIONS - 13.8 KV 
4.16 KV 

0 CRITICAL LOAD DIVIDED AMONG OISTRIBUTlON 
FEEDERS FROM SEPARATE BUSES 

UXCLASSIFIED 
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REMO7E TYPES OF 
ACCIDENTS 

ACTS' OF WAR OR SABOTAGE 

EXTENDED FLOW STOPPAGE OF 
THE COLUMBIA RIVER 

BREACH O f  GRAND COULEE DAM 

0 FALLING 08JECT (airplane or meteor) 

0 SEVERE EARTHQUAKE 

UIICLASS I FIED 
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REACTOR SAFETY 
PHIL os 0 Pfl Y 

PREVENTION VS. CURE 
MULTIPLE SHUTDOWN SYSTEMS 
REDUNDANT COOLING SYSTEMS 

0 CONTAINMENT - CONFINEMENT 

NUCL€AR CONTROL f REACTOR COOLING 
PREVENTION OF REVERSIBLE ACCIDENTS 
NO ESCALATION OF IRREVERSIBLE 
OPERATION WITHOUT DEPENDING ON 
AUTO MATIC CORRECT ION 
PREVENT RELEASE OF FISSION PRODUCTS 
PREVENT FUEL MELTING 
PREVENT BULK BOILING 
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CRITERIA 

NUCLEAR CONTROL 
0 SPEED OF CONTROL - REQUIRES SUFFICIENTLY FAST 

EMERGENCY NUClEAR CONTROL SO THAT UNDER ANY 
CREPtBLE ACCIDENT CONDITION THERE WOULD 8E NO 
ESCALATION OF CONSEQUENCES BEYOND THOSE 
INEVITABLE 

0 TOTAL CONTROL - REQUIRES SUFFICIENT STRENGTH 
OF EMERGENCY NUCLEAR CONTROL SO THAT UNDER ANY 
CREDIBLE ACCIDENT CONDITION THERE WOULD BE NO 
SIGNIFICANT INCREASE OF CONSEQUENCES BEYOND 
THE INEVITABLE . 

REACTOR COOLANT SUPPLY 

0 THREE, INDEPENDENT, RELIABLE SOURCES OF COOLING 

0 FAILURE IN ONE SYSTEM CANNOT INDUCE FAILURE 
IN AN ALTERNATE . 

e SUPPLY ADEQUATE COOLING 

a SINGLE COMPONENT FAILURE CANNOT RENDER 

e ENGINEERING , CONSTRUCTION, OPERATION AND MAIN- 

SYSTEM INADEQUATE 

TENANCE MEET APPLICABLE CODES AND STANDARDS . 

UNCLASSIFIED 
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REACTOR SAFETY 
IM Pb EM EN TATION 

ORGANIZATIONAL RESPONS181CITY 
e MANUFACTURING 

RESEARCH AND ENGINEERING 

FORMAL REACTOR SAFETY CONTROLS 
PROCESS STANDARDS 

0 PROC€SS CHANGE AUTHORIZATION 
0 PRODUCTION TESTS AUTHORIZATION 

PROCESS i M PROVLM ENT TRANSITION 
AUTHOR lZAT ION 
DEVELOPMENT TESTS 
DESIGN CHANGES 
EQUIPMENT MAINTENANCE STANDARDS 
STANDARDS OPERATING PROCEDURES 

FORMA1 AUDITS 
* MANUFACTURING 

RESEARCH AND ENGINfERlNG 

UNCLASSIFIED 
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UNUSUAL 

7-10-64 

10-25-64 

10-25-64 

10-28-64 

11-26-64 

2-26-65 

7-8-65 

7-22-65 

7-31-65 
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EVENTS 

DUN-405 

DURING 
THE PAST YEAR 

H- REACTOR, FRONT FACE NOZZLE BROKEN 
OFF DURING CHARGE: - OCSCHARGE: 

C- REACTOR FRONT FACE FITTING FAILURE 
DURING RISE O f  WATER PRESSURE 

KW- REACTOR, SHUTDOWN MANUALLY FROM 
IMW WHEN ENNUNCIATOR WOULDN’T CLEAR ON 
IN-CORE FLUX MONITOR TUBE. NO REAR PIGTAIL 

C-REACTOR , TWO TU6ES WITH HIGH PANELLIT 
PRESSURE -VENTURE INSERTS WERE MISSING 

C-REACTOR , SHUTDOWN WJTH TWO HALF-RODS 
CAUSING 210-300 MW POWER RISE IN 30 SEC. 

0- REACTOR SHORT IN 190-OR SUBSTATION. 
POWER DIP TO TWO 190-0 PROCESS PUMPS. SCRAM 

C-REACTOR OPERATED 12 HOURS WITH 25 O f  45 
BALL 3 X  HOPPERS LOCKED OUT OF SERVlC€ 

D-REACTOR, POWER INTERRUPTION TO 3 OF 4 BUSES. 
SCRAM- ALL SECONDARY EQUIPMENT FUNCTIONED 

K- REACTOR a No 3 EMERGENCY BOILER FAILUR€ 
CAUSED MANUAL SHUTDOWN OF REACTOR 

UfJCLASSIFIED 
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III, PRESENTATION CHARTS AND OUTLINES (Cont, 1 

C, ' 'Seismological Charac te r i s t ics  of Hanford Region 

... 
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SEISMOLOGICAL CHARACTERISTICS OF THE HANFORD FEGION 

I INTRODUCTION 

A, Seismology is an i n t e q r e t i v e  and h i s t o r i c a l  science, 

1, Earthquake records help t e l l  of s t ruc tures  at depth that give 
r i s e  t o  quakes, 

2, Seismic cha rac t e r i s t i c s  of *ea are determined from l m g  record 
of quakes 

11, SEISMOLOGICAL CHARACTERISTICS O F  HAWORD REGION 

A, Accumulating data  from e ight  recording seismographs and Blue Mountain 
Observatory helping define cha rac t e r i s t i c s  

1, Epicenters of recent  quakes as close as 20 mils away, 

Be S t a b i l i t y  of a rea  well  es tab l i shed  

1, Tectonically more ac t ive  areas  on all sides, 

2, Thick series of h i &  density basalts. 

3, Stresses rel ieved by minor sl ippage as stress occurso 

C, Major t h r e a t  from adjacent areas is minimfzed, 

1, Thick sedimentary sequence f i l t e rs  and absorbs waves t o  
minimize hazard, 

2, Waves of 0,2 sec, period about only hazard, 

3, Quakes are lower i n  i n t e n s i t y  at Hanford then at comparable 
distences elsewhere 

Do Plans 

1, Strong motion seismographs (accelographs) t o  be i n s t a l l e d  
t o  determine coupling f a c t o r  and d i f f e ren t  response of 
reac tors  t o  same and d i f f e ren t  qiwkes. 
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GEOLOGIC CROSS SECTIONS 
COLUMBIA RIVER BASALT PLATEAU 

si 
w n 

M 
U 
t? 

S.35"W 

SEA LEVEL-  

--5.000'- 

--10,000'- 
Mesozoic granitic rocks 

basalts 

N . 7 5 O W .  
Sld. Oil Co. of Calif, 
-___ Rattlesnake NO. I 

--15,000'J 

S. 75'E. 
PASCO BASIN 

YAKIMA BASIN 

--15.000' 

Sourcob: Gsoiogic Map of Washlngtan. 1961 
Geologic Mop of tho State of Idaho, 1947 

Geologic Map of Oragon We#t of the iLir l  Merldian, 1961 

R c t o n l c  Map of  the Unitdd Statas. 1969 

---- 
Std! Oil Co. of Calif. 
Rattlerna ke No. I SCALE --- -- --- I 

A C Wnleri .  1955,1962 IO 0 20 40 60 Miles 
E.M Boldwin, Geology of Oregon, I959 

Standard 011 Co. of California, losb 

I w 
t.a 
I 

t -e 
0 vl 



Std. O i l  Go. o f  Gal//: 
Rattlesnake No. 1 

Saddle 

EXPLANATION 

Post-basalt sediments 

Co/umbio River basalf 

later-flow tuff  beds and 
contact rones 

- Ground wafer table 

I 
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D, K-Reactor Power Level L i m i t  

DUN-405 
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POWER LEV€L 

1. REACTOR SAFETY 

2. CONTINUITY OF 
OPERATION 

3. ECONOMICS AND 
REACTOR LIFE 

NUCLEAR CONTROL 

HEAT REMOVAL 

EFFLUENT SYSTEM 
DAMAGE 

FUEL RERFORMANCE 
TUBE PERFORMANCE 
MODERATOR DAMAGE 

AVM/ff/STR'A7/V€ FACTORS 

SPEEQ OF CONTROL 

SUB~CBOLED BURNOUT 
EMERGENCY TRANSIENT 
BURNOUT 
BACKUP SYSTEM CAPACITY 

BULK OUTLET 
TEMPERATURE 

EXPOSURE $ POWER 
CORROSION 
GRAPHITE OXIDATION 
GRAPHITE CONTRACTION 

I. ADM IN ISTRATIVE FISSION PRODUCT POWER LEVEL 
LIMITS INVENTORY 

UNCLASSIFIED 



UNCLASSIFIED -35- DUN-405 

SPEED OF CONTROL 

UNIQUE PHILOSOPHY 

SOLE PURPOSE IS TO 
ASSURE SUFFICIENTLY 
FAST EMERGENCY NUCLEAR 
CONTROL SO THAT UNDER 
ANY CREDIBLE ACCIOENT 
CONDITION THERE WOULD 
BE NO ESCALATION BEYOND 
THE CONSEQUENCES 
INEVITABCE . 
CRITERJON ESTABLISH ED IN 
1956-7. REVIEWED BY ACRS 

UNCLASSIFIED 



UNCLASSIFIED -36- DUMA05 

THE OPERATION OF THE HANFORD REACTORS 
SHALL BE SUCH THAT IN THE EVENT OF A 
POWER EXCURSION RESULTING FROM ANY 
CRED18tE COMBINATION OF EVENTS, AND 
INCLUDING COMPLETE AND PERMANENT 
LOSS OF COOLANT, THE RESPONSE OF THE 
R€ACTOR SAFETY CONTROL SYSTEM SHALL 6E 
SUFFICIENT TO INSURE THAT NO ENERGY STATE 

WILL DEVELOP DURJNG THE EXCURSION 

WHICH WOUCD SIGNIFICANTLY INCREASE THE 
CONSEQUENCES OF THE ACCIDENT. 

UNCLASSIFIED 



UNCLASSIFIED -37- DUN-40 5 

SPEED OF CONTROL LIMIT 

RAPID COOLANT LOSS KEY ACCIDENT 
IN SETTING LIMIT. 

* 
INTENT TO DELAY MELTfNG - NO 
VIOLENT RELEASE. 

A N  EQU1Ll0RIUM POWER EXISTS WHERE 
CONTROL RESPONSE JUST FAST ENOUGH 
TO MEET CRITERIA. 

SIMULTANEOUS EVENTS- SOLUTION 
TRACTABLE BY SPATIAL KINETICS. 

SAFETY MARGIN ESTABLISHED BY 
COMBINATION OF CONSERVATIVE 
ASSUMPTIONS OF KEY PARAMETERS. 

UNCLASSIFIED 
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SPEED OF CONTROL SAWTY 
MARGIN K REACTOR 

PA R A M  ET E R 

PRESSURE: D€CAY 

PRESSURE GAUGE 
RESPONSE 

SAFfTY ROO 
STREN GT H 

SAFfTY ROO 
RESPONSE 

VOI 0 COEFFICIENT 

POWER LIBERATED- 
GRAPH IT€ 

CONSERVATIVE 
ASSUMPTION 

ONE SECOND LOSS 

0.1 SECOND TOO 
LONG 

0.3 24 k TOO WEAK 

0.2 SECONO TOO 
LONG 

0.25% k ADDED 

ASSUM€O CIBER- 
ATE0 IN FUEL 

EFFECT 
ON LIMIT 

NO CREDIT 

-500 M w  

-150 Mw 

= 1000 M w 

-600 MW 

- 5% 
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-39- DUN-405 

0 MINIMUM LIMIT - K REACTOR 
CALCULATED VALUE 5400 MW 
COMBINED MARGIN 2520 MW 
"TRUE" LIMIT 7920 MW 

THUS MARGIN IS 50% - REACTOR IS CONTROLLED 
6Y CALCULATED LIMIT 

0 PROCESS STANDARDS - VARIABLES 
0 GRAPHITE TEMPERATURE AND FUEL EXPOSURE 

MONITORED CONTINUOUSLY 
0 ROD SPEEDS AND CIRCUIT DELAYS MEASURED 

FREQUENTLY 
0 NO CONSEQUENCES OF THEMSELVES OF 

WEEDING LIMIT 

IF! 
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THE ENERGY GENERATED IN AN EXCURSION 

ACCOMPANYJNC LOSS OF COOLANT SHALL 
NOT 6E SUFFICIENT TO CAUSE THE SURFACE 

TEMPERATURE OF ANY FUEL ELEMENT 
IN THE REACTOR TO REACH THE MELTING 

POINT OF URANIUM UNTIL THE POWER 
GENERATION OF THAT HOTTEST FUEL 

ELEMENT RETURNS TO ITS PRE-ACCIDENT 
VALUE. 



DUN-405 

EMERGENCY REACTOR COOLING 

PHILOSOPHY AND SAFETY MARCfNS 

PREVENT BOILING 

HEAT REMOVAL DEMAND 

I5 % CONS€RVATi S M  

0 

SECONDARY COOLANT SYSTEM ADEQUACY 

SUPPORT 7500 0 P E RAT IO N 

NO OETAILED ERROR ANALYSIS 

LAST- DITCH COOLANT S Y S T E M  

FLOW MEASUREMENT 

6% FACTOR 

ADEQUACY DURING UNEXPECTED POWER 
LEVEL SERGES 

f 
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INSTABILITY CURVE'S 

0 
#' 

LOG FLOW RATE - 
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700 

600 

500 

400 

I 
w a 2 200 
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2 100 
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60 

INSTABILITY TR/PS 

FILM BOILING 
FLOW RATE 

I I I I I 
20 30 40 60 80 

COOLANT FLOW RATE - gpm 
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NORMAL OP€"AT/NG COIYp/TtONS 

e 5150 Mw, 217,000 gpm 
v 4965 Mu, 209,000 gprn 

4400 Mu. 209,000 gprn 

(HOT CHANNELS) 

- MAXIMUM OPERATING 
CONDITIONS CORRESPONDING 
TO 130 C OUTLET TEMPERATURE 
(MANUAL SCRAM REQUIRED) 

FLOW INSTABILITY. 
-- CONDITIONS FOR COOLANT 

I I I I I I 
0 20 40 60 80 100 120 
PROCESS CHANNEL COOLANT FLOW RATE - gpm 

0 

IF 
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IO - 
9 -  
0 -  
7 -  
6 -  
5 -  
4 -  

3 -  

2 -  
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I -  
.9 
.8 - LOCUS OF LOCAL 
.7 - PEAK HEAT FLUX 
.6 - 
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.4 

.3 
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- 
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I 
40 
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. I  
0 IO 20 30 

OISTANCE FROM FUEL COLUMN INLET-FUEL ELEMENT POSl In 
4 %  I% fj 
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K #?€ACTOR pIoW€R LEVEL 

- REACTOR L/FE 4 OPERATING CONTINUITY- 

NATURAL E-Q PROJECTED 
PREVIOUS LOADING LOADING 65-66 

BULK OUTLET 
TEMPER07URE 4870 4 s 5 *  4965* 5150** 

SPECfF/C FUEL 
TEMPERATURE 9Ooo 9000 8100 SO00 
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K REACTOR JXWiER LEVEL 

“NUCLEAR SAFETY ” 

SPED OF CONTROL 
(WOLANT LOSS) 

€M”€NCY COOLING 
CAMBILITY 

SECONDARY SYSTEM 
LAST-DITCH SYSTEM 

/NDIVIDU&L TUBE 
COOLANT INSTABILITY 

FUEL BURNOUT 

NATURAL E-Q PROJECTED 
PREVIOUS LOADING LOADING 65-66 

6000 

7500 
5100 

5170 

6800 

5400 8500 5400 

7500 7500 7500 
5100-6000 510016000 WOO 

5600 5530 5750 

6800 6800 6800 



SPEED OF CONTROL 2,760 

EMERGENCY COOLING CAPABILITY 
SECONDARY SYSTEM 3,945 
LAST DITCH SYSTEM 2,300 

INDIVIDUAL TUBE COOLANT 
INSTABILITY 2,550 

FUEL BURNOUT 4,400 

Af'CToR UFf 4 OP€MT/NG CONT/NUlTY 

BULK OUTLET TEMP€RAlUR€S 
WITH CURRENT FLOW RATE 2, I IO 
WITH INCREASED FLOW RATE 2,305 

SPECIFIC FUEL TEMPERATURES 4,950 

OLD /IDM/N/STRAT/V€ UM1T 2,090 

ASSUMPTIONS 

COLD WATER INLET -5OC 

ORJF ICING EFFICJENCY - 6 f D -81% 

2,600 

6,260 
3,550 

2,920 

3,400 

2,425 
2,540 

5,100 

2,310 

C- 05% 
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ILL USTRA?ION OF 
INSTA BIL / TY L/M/?S 
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DUN-405 

INLET HEADER PRESSURE 
OUTLET UEAOLR PRESSURE 
OPERATING PRESSURE E FLOW RATE 
MINIMUM LOW TRIP PRESSURE 
MAXIMUM HIGH TRIP PRESSURE 

t DEMAND I 
C W A R ACTERISTIC ! I 

I I 
I I 

( FLOW RATE)' 



3500 

3000 

2500 

500 

0 
0 

. -50- 

900 

800 

700 

600 

DW-40 5 

PLOT OF DATA FROM 
POWER SURGE rEw 

/POWER 
TEST SECTION 
SURFACE TEMF! 

1 I I I I I I I I 

4 8 

TIME, SECONDS 

16 20 

500 

400 

300 

200 
24 



DUN-405 

111, PHESENTATION CHARTS AND OUTLINES (Cont 1 

E,, Progress Report on Confinement Studies f o r  the Production Reactors 
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. ,  . ,. . 

I965 HANFORD 

ANAhY77CAL WORH 

PURPOSE 
0 CHARACTERIZATION OF LARGE ACCIDENTS 
0 REDUCTION IN CONSERVATISM 

IMPROVU) SOPHlSTiCATlNG AND UPDATING 
0 TESTtNG AGAINST 10-CFR-100 

ACCIDENTS UNDER STUDY 
0 FAILURE OF A SINGLE CROSSHEADER (MCA) 
0 FAILURE SQ AS TO CAUSE LOSS O f  COOLANT 

0 FAILURE SO AS To CAUSE LOSS OF COOLANT 
HALF OF TUBES 

TO ENTIRE REACTOR 

Ul? CLAS S I F I E D  
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I965 MANfiR5 Ct?NF/NEM€NT STUDY 

ELEMfNTS OF MODEL 
INITIATING EVENT 

I 
1 

I 

7 
i 

REACTOR HEAT I 
TRANS FER * I  
{SPATIAL) I (SPATIAL) 

1 I 
I 

TRANSIENT FUEL MELT SEQ. I 

TRANSIEM 
HEAT 

REACTOR 
KIN ETICS 

I 
4 

I 
FISSION PRODUCT 

INVENTORY 
i 
I 

I 
, HEtT F.P.TEASE I 

DESfCN EFFORT CON FI N E M  ENT 
I 

F.P. RELEASE 

DOSE 
(10 CFR 100)  

A A= COMPUTER CODE 

UNCLASSIFIED 



'JN CLASSIFIED -5b- DUN-405 

F- REACTOR TESTS (COMPLETED) 
FILTER EFFICIENCY 

NEW TESTING METHODS 

IODINE PLATEOUT 

FOG SPRAY EFFECT 
FOAM EFFECT 

FIVE YEAR R/D PROGRAM ELEMENTS 
FISSION PRODUCT RELEASE UPON CLAD MELT 

METHYL-IODIDE - FORMAllON AND ABSORPTJON 

COOLANT BOILOUT RATES 

PLATEOUT 

NOBLE GAS RETENTION 

ALTERNATE RELEASE PATHS 

FUEL TUBE MKTDOWN CHARACTERISTICS 

0 HEAT SINK FUR INTERMEDIATE COOLANT LOSS 
CONFINEMENT AIDS 

IN-PLACE FILTER TESTING 

UNCLASSIFIED 



UNCLASSIFIED -55- 

ANALYTICAL WORK 

NO FUEL MELTING IN SINGLE-HEADER LOSS 

FUEL MELTING MAY NOT OCCUR IN LOSS OF 
EVERY OTHER HEADER 

0 ALL FUEL MELTS IN CASE OF TOTAL COOLANT 
LOSS. K REACTOR-FIRST MELTING IN 2.7 
HOURS. ( S E E  CURVE) 

FISSION PRODUCT INVENTORY COMPILED 

EXCURSION ACCOMPANYING COOLANT LOSS HAS 
LITTLE EFFECT ON CONSEQUENCES IF PROMPT- 
LY TURNED AROUND 0Y SCRAM 

NEW METEROLOGY MODEL GIVES FIVEFOLD 
DOSE REDUCTION (FROM CLOUD) DUE TO WIND 
VARIABILlTY FOR 8 HOUR RELEASE COM- 
PARED TO 10 MINUTE RELEASE.  

UNCLASSIFIED 



UNCLASSIFIED - 56- DUN-405 

FOLLOW/!G COOLANT LOSS 

1.0 

.a 

-6 

.4 

.2 

0 
0 

( DECAY NEGLECTED ) 

50% @ 3 . 3 H R S  

2 4  6 8 10 12 
HOURS 

14 16 18 20 

Iy RELEASE Z MELTING 

UNCLASSIFIED 



UNCLASSIFIED 

/965 HANFOR!! 

- 57- DUN-405 

CONFINEMENT 4'7UDY 

F CONFINEMENT TESTS 

IMPROVEMENTS NEEDED IN FILTER TESTING 

0 NEW TEST METHOOS ENCOURAGING 

0 75% IODINE PLATEOUT 

@ FOG SPRAY EFFECTtVE ON HALOGENS 

0 FOG SPRAY NOT EFFECTIVE ON NOBLES 

0 FOAM WILL TRAP AND BRING TO GROUND FISSION 
GASES PERMITTING EXTENDED RELEASE AS 
FOAM EVAPORATES 

UNCLASSIFIED 



UNCLASSIFIED -58- DUN-405 

STANDARDS & 7iiST/NG 

EFFICIENCY 

UNIT 

ABSOLUTE 
CHARCOAL 

DESIGN STANDARDS * 
9 9.99 Yo 99.90 % 

99.0 Ye 95.0 % 
Y REJECTION ON SINGLE FILTER 

TESTING 

METHOD FREQUENCY 

VISUAL QUARTERLY 
DOP ANNUALLY 
IODINE RETENTtON AN N UALLY 



LVCLASSIFIED -59- 

F - REACTOR CON f l  N E M E N T 
TESTS 

ABSOLUTE FILTERS 
D ET E CTA 8 C E P€N €T RAT1 ON METHOD 

FIELD 
- 

STDS* LAB. 

DOP(OIOCTAL PHTHALATE) o.r% o.oi%*aoi% 
URANIN€ DYE 0.1 0.05%20.0I% O.l%+O.OSX 

0 CONDENSATION NUCLEI(NQCL) 0.1% 0.05%- 0.5% 0.05%-Q05% 

CHARCOAL F ICTERS 

CONDENSATION NUCLEI (UNDER DETERMINATION) 

IODINE 5%* 0.1% 1-131 ? 1-128 

f FOR REJECTION ON SINGLE FILTER 

'UNCLASSIFIED 



POSSIBLE FUTURE 
FILTER BUILDING 

STACK 1 

___..- 

:/ AIR TO FILTERS t I  

EXHAUST FAN RO 
\ 

\ 

- -  REACT0 R BUILDING . p - - - -  



eel-791 
STACK 0 

TURBINE OR OIESEL DRIVEN FAN 
\ 

LEGEND 

0 PRESSURE SENSING PORT 

@ PRESSURE INOICATOR 

[3 PRESSURE SWITCH 

a DIFF. PRESS. TRANSMITTER 

A ELECTRICAL CONDUCTOR 

A SIQNAL AIR 

I cn 
I-J 
I 

3 I 
c 
b wl 



UIl CLASS1 FIED -62- DUX-405 

REACTOR CUNF/NEMEA/T SYS7KM 

I. FOG SPRAY SYSTEM 

2. WASTE DISPOSAL SYSTEM 

3. EFFLUENT SYSTEM TRAPPING e VENTING 

4. EXHAUST FAN DRIVE 4 AIR CONTROL IMPROVEMENTS 

5. FOAM GENERATORS 

6. FILTRATION SYSTEM IMPROVEMENTS 

7. LOW PRESSURE GAS STORAGE 

8. LAST DITCH COOLANT SYSTEM IMPROVEMENTS 

UNCLASSIFIED 



UNCLASSIFIED -63- DUN-405 

REACTOR CONFINEMENT sysrau 
ALT€RNAT€ CONCEPTS 

I. NOBLE GAS RETENTION 

2. RfGH PRESSURE GAS STORAGE 

3 0.3 PSI BUILDING SEAL 

4.1.0 PSI BUILDING SEAL 

5. 2.0 PSI CONTAINMENT DOME 

6. HIGH STACK 

UTKLASS IFIED 



UNCLASSIFIED -64- DUH-405 

R€ACTOR CO#F/NEM€NT SYSTEM 
1.0 PSI 0U/LD/NG S€AL 

UNCLASSIFIED 



UXCLASSIFIED -65- CD7- 40 5 

REACTOR CU!F/N€ME#T SYS7EM 

0" 

UNCLASSIFIZD 
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111, PRFSENTATION CHAKTS AND OUTLIMES (Cont,) 

F, Contamination of t h e  Columbia R i v e r  by Reactor Effluent Water 



UNCLASSIFIED . -67- DUN-405 

SOUPC€ O F  R€ACTOR 
€FF'U€NT RADIQ/SOTOP€S 

I IMPURITIES IN RIVER WATER. 

II: 

m 

CHEMICALS ADDED IN WATER 
TREATMENT. 

CORROSION OF REACTOR COMPONENTS. 

FOREIGN MATERIAL ON OR IMBEDDED 
IN FUEL ELEMENT SURFACE 

UNCLASSIFIED 



UNCLASSIFIED -68- DUN-405 

RAD/O/SO 70P€ CONCEffTRAP/ON 
IN REACTOR EFFLUENT 
AND COLUMMA R/VER 

REACTOR CALCULATED 
EFFLUENT CONCENTRATION IO CFR 20 

CONCENTRATION F AREA 11 M ITS HALF LIFE 
DAYS ISOTOPE p c h l  pc/m J P C h l  

Na-24 
P-32 

SC-46 
Cr-51 

Mn-56 
CU-64 

500 
I O  

I 
300 

5000 
500 

10 

0.2 
0.02 
5 
30 

I O  
Zn-65 
AS -76 

La - 140 
N p-239 

to 
70 

20 

IO0 

0.2 
I 

0.3 

2 

200 0.6 
20 14 
50 84 

2000 2 8  

IO0 0. I 
300 0.5 
200 245 

20 I .  I 
20 42 

I O 0  2.4 

LlXf CLASSIFIED 



UNCLASSIFIED -69- DUN-405 

RcIDfO/SOTOP€ P€LEC)Sf 
TO TU€ COLUMB/A R/V€R 

RELEAS€ RAT€ 
CUUI€S PER DAY 

P- 32 

AS-76 

Np-239 

Cr-51 

Zn-65 

1960 /963 

5 0  

620 

730 

1700 

100 

33 

320 

470 

I600 

40 

1964 

35 

350 

550 

1500 

40 

UNCLASSIFIED 



UNCLASSIFIEI) -70- DVrJ-405 

FISSION PRODUCT ACTIVITY FROM RUPTURED 
FUEL OURlNG'56-'59 WAS CESS THAN 5% 
OF THAT GENERATED IN THE COOLANT 

TODAY ACTIVITY FROM RUPTURED FUEL IS 
LESS THAN lo/o OF THAT GENERATED IN 
THE COOLANT 

I 

0 REASONS FOR REDUCED RELEASE 
BETTER RUPTURE DETECTION 

0 iMPROVED FU€L PERFORMANCE 
NO SPLIT TYPE FAILURES 

IOD113E IS THE ELEMENT OF MAJOR CONCERN 

0 REQUlREMENTS OF 10-CFR-20 AND THE FRC 

UNCLASSIFIED 
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111,  PRESENTATION CHARTS APJD OUTLINES (Cont, ) 

G, Future Plans  for Hew Products 

'. 



UNCLASSIFIED -12- DUX-405 

FUTURE PLANS FOR 
IPD REACTORS 

DEFENSE PLUTONIUM 

e NON REPRESENTATIVE PLUTONIUM 

e CO PRODUCT - TRITIUM 

REACTOR LATTICE MOO1 f I CATION 
INHERENT SHUTDOWN ON VOIDING 
INCREASED NEUTRON ECONOMY 
VERSATILITY 

HIGH POWER DENSJTY FUEL 
INCREASED ENRICHMENT 
LARGER TARGET TO FUEL RATIO 

TARGETS A N D  PRODUCTS 
Tho2 
Np-237 
8i = 209 
c o - 5 9  

0 PLUTONIUM BURNING 

u-233 
Pu-238 
Po - 210 
Go- 60 

UNCLASSIFIED 
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'LIST OF AT!EXDEES. ACRS MEETING 9/9-11/65 
.. .. 

' ACRS 

W, Do M a n l y ,  Chairman 
Harold Etherington , Member 
S o  H, Henauer, Member 
David Okrent, Member 
N, J, Palladino, Memher 
D, A, Rogers, Member 
Leslie Silverman, Member 
R, C, Strat ton , 'Member 
T, J, Thompson, Member 
C, W, Zabel, Member 
J, E, McKeee, Consultant 
Dick DuPfey, Technical Secretary 
R, Fa Fraley, Executive Secretary 
R, H, Wilcox, Ass't t o  Executive Secretary 
Lema So Blische, Admin, Officer  

- 

Reglllat6rjr S t a f f  

Cl i f ford KO Beck, Deputy Director  of Regulation 
Marvin M, Man, Ass't, Director of Regulation f o r  Nuclear Safety 
Richard Lo Doan, Director,  Division of  Reactor Licensing 
Lester Kornblith, Ass't, Director of Compliance f o r  Reactors 
Saul Levine Chief, Test & Power Reactor Safety Branch 
Roger Boyd, Chief, Research & Power Reactor Safety Branch 
Robert Carlson , Divisicm of Compliance 
James Shea, Division of Reactor Licensing 
K a r l  Goller, Division of Reactor Licensing 
Richard DeYoung, Division of Safety Standards 
M, Go Gaske, Divsion of Reactor Licensing 
Robert Waterfield, Division of Reactor Licensing 
Jsck McEnen , Division of  Reactor Licensing 

Office of the General. Manager 

Go F, Quinn, Ass't, General Manager f o r  Plans & Production 
F, Po Baranovski, Director of Production 
J, Lo Schwennesen, A s s ' t  Director of Production 
W. J, Lindsey, Chief , Production Reactors Branch 
F, Po Sel f ,  Division of Production 

D o  Go Williams, Manager 
H, H, Schipper, A s s ' t ,  Manager f o r  Technical Operations 
C, N o  Zangar, Director,  Health & Safety Division 
A, T, Gifford, Director, Production Reactor Division 
Po M, Midkiff , Deputy Director,  Production Reactor Division 
R, Lo Plum, Chief, Production Reaczor Operations Branch 
Arthur Brunstad, Chief, Nuclear Safety Branch 
G o  R, Gallagher, Health & Safety Division 
C, L, Robinson, Deputy Director , Research & Development Division 
G,  W, Albrigkt, Research & Development Division 
H, A, House, Research & Development Division 
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IPD-GE - 
Contractor personnel attending the meeting were the following: 

0, C, Schroeder , Menager , Manufacturing Section , 
G, C, Fulher, Manager, Cperatioa Physics 
R, W, Reid, Manager Process Technology 
R, G, Geier, Spec ia l i s t  
G, F, Owsley, Supervisor, Reactor Physics 
Po A, Carlson , Supervisor, Reactor Engineering 
J, R, Spfnk, Senior h g i n e e r  
F, J, Mollerus, Principal  Engineer - E l e c t r i c a l  
R, Nilson, Manager, Process and Reactor Development 
E, W, Heacock, Manager, Development Engineering and Process Design 
T, W, Anbrose, Managerp Research and Engineering 
A, €3, Greninger, General Manager 

' IfRD-GE 
_I_ 

W,S, Nechodom, Manager , Reactor Physics 
No R, Miller, Supervisor, Process Evaluation and Control 
R, Lo Dfckemsa, General Manager 
M, Leverett Manager, Research and Engineering 
R, E, q%ble, Manager, Process Evaluation and Control 
Do L, Condotta, Manager, Process Design 
R, E, Hall, Supervisor, Process Engineering 

C, D, Harrfngton, General Manager 
S, Po Smith, Deputy General Manager 

R, Lo Junkins, Senior Representative f o r  Nuclear Health & Safety 
C, L, Simpson, Senior Meteorologist 
R, E, Brown, Senior Geologist 
Do 0, Lanning, Manager, Heavy Moderator Physics 
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ACRS TOUR OF A K REACTOR 

DUN-405 

'Reactor Building 

1, Model Room 

A, Reactor Moderator 
B, Shielding Arrangement 
C, Process Tubes 
D o  Coolant Piping 
E, Control Equipment 
F, Safety Equipment 
Go Discussion of Water Plant Arrangement and What W i l l  be Seen on Area Tour 

2, Control Room 

A, Operating Controls 
Bo 
C, 

Safety Controls, Primary and Backup 
Safety Instruments e Primary and Backup 

2.- Elk-trw Monitors 
2, Flux Monitors 
3, Temperature Monitors 

3, Front Face 

A, Riser and Header Arrangement 
B, Tube t o  Header Equipment 
C, Supplemental Control 

4, Valve P i t  

A, Separation of Lines 
Bo 
C, Ventilation Exhaust Fans 

Backup Diesel Pump Tie-In Point 

5, Fuel Hckup-Chutes 

A, Fuel Discharge Path 

6 0  Fuel Storage Basin 

A, Monorail System 
B, Storage Time 

7, Fuel Shipping 

8, ' Supply Fans 

A, Confinement Operation 
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DUN-405 

Coolant Supply Buildinq 

lo E l e c t r i c  Equipment Room 

A, 
B, Switchgear 

Connection of Pumps t o  Separate Bus Bars 

2, Power Transformer Substation 

A, Sources of E l e c t r i c  Power 

3, Pump Room 

A, Primary Coolant System 

1, Low L i f t  Pumps - Clearwells t o  high lift pump suction 
2, High L i f t  Pump 

3, Divided Coolant Supply System 
(a) Flywheel 

. 

Bo Secondary System 

1, Low L i r t  Pumps 
2, Turbine Pump 

4, Control Room 

A, Piping Arrangement 
B, I so la t ion  of  Twg Sides 
C, E l e c t r i c a l  Bus Arrangement 

50 Boiler and Turbine Generator Room 

A, 
B, Turbine Pump 

Backup on Loss of" BPA Power f o r  Low L i f t  Pumps 

6 ,  Valve P i t  

A, 1s.olatfon Valves 
B, Check Valves 
C, Area Tour 

1, Confinement F i l t e r  Structure 
2, Reent ion Basins 
3, River pumrEs 
4, Diesel P w s  

(a) Third Pump System 
( b )  How Operated and Tested 

5 , Water Treatment Plant 
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FILTERS 

SETTLIEG 
BASINS 

HOUSE 
TOUR STi 

100-ICE AREA - 
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REACTOR 

TOUR 
START . TURBINE 

r 

BOILERS 
I- 

F 

L 

Y 

.- 
I 

PUMP ROOM j ..d , POWER 
TRANSFORMER 
SUBSTATION 

HIGH LIFT 
ELECTRIC PUMPS, 

r-1 I, ' Lo1 LIFT Low LIFT 
TURBINE PUMF' \ ELECTRIC PUMPS 

00 - --- -8- - 

c 

CLEAR WELL CLEAR WELL 

COOLANT SUPPLY BUILDINGS 

UNCLASSIFIED 
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