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STATEMENT OF

ADMIRAL H. G. RICKOVER, USN

BEFORE THE

SUBCOMMITTEE ON ENERGY RESEARCH AND PRODUCTION OF THE

COMMITTEE ON SCIENCE AND TECHNOLOGY

U.S. HOUSE OF REPRESENTATIVES

MAY 24, 1979

YOU HAVE ASKED ME TO APPEAR BEFORE YOUR SUBCOMMITTEE IN

ORDER TO DISCUSS MY OWN PERSPECTIVE ON NUCLEAR SAFETY AND TO

DESCRIBE THE PHILOSOPHY AND APPROACH OF THE NAVAL REACTOR

SAFETY PROGRAM. THE VIEWS I WILL EXPRESS ARE MY OWN BASED

ON 60 YEARS OF GOVERNMENT SERVICE. THEY DO NOT NECESSARILY

REFLECT THOSE OF MY SUPERIORS OF ANY GOVERNMENT AGENCY.

NAVAL REACTORS PROGRAM

I WILL BEGIN BY DESCRIBING THE EXTENT OF THE NAVAL

REACTORS PROGRAM. ICDAY 115 NUCLEAR POWERED SUBMARINES ARE

IN OPERATION; 41 0F THESE ARE BALLISTIC MISSILE FIRING

SUBMARINES AND 74 ARE ATTACK SUBMARINES. IWENTY-THREE

ADDITIGNAL ATTACK SUBMARINES AND SEVEN TRIDENT SUBMARINES

ARE AUTHORIZED FOR CONSTRUCTION. WE ALSO HAVE ONE NUCLEAR

POWERED DEEP SUBMERGENCE RESEARCH AND OCEAN ENGINEERING

VEHICLE. THREE NUCLEAR POWERED AIRCRAFT CARRIERS ARE IN

OPERATION, AND ONE MQRE IS BEING BUILT. EIGHT NUCLEAR
i
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POWERED CRUISERS ARE IN OPERATION, AND ONE MORE IS BE!NG
,

BUILT, SLTOGElHER, 127 NUCLEAR POWERED SHIPS AT.E IN OPERATION,

IN A~, : TION, 1 At'. RESPONSIELE FOR THL 3HIFPiJCPDF.T ATT.IC

PcWER STATION. INCLUDING NUCLEAR SHIPS, T:!E NAVAL PROTOTYPE

REACTORS, AND THE SHIPPINGPORT CTATION, I , RECPONSIELE F0F,

THE OPERATION OF 153 REACTORS.

IHERE ARE TWO DEPARTMENT OF ENERGY LABORATORIES DEVOTED

TO THE SUPPORT OF THE, NAVAL REACTORS PROGRAM: ONE IS THE '

IETTIS ATOMIC POWER LABORATORY IN PITTSBURGH, PENN5YLVANIA

WHICH IS OPERATED BY WESTINGHOUSEJ THE OTHER IS THE KNDLLS4

ATOMIC POWER LABORATORY LOCATED IN SCHENECTADY, NEW YORK,

WHICH IS ODERATED BY THE GENERAL ELECTRIC COMPANY.

SINCE THE USS NAUTILUS FIRST PUT TO SEA IN 1955, NAVAL

,

NUCLEAR POWEPED SHIPS HAVE STEAMED OVER 40 MILLION MILES AND
>

HAVE ACCUMULATED OVER 1800 REACTOR-YEARS OF OPERATION. WE t

HAVE PROCURED 508 NUCLEAR CORES, AND HAVE PER:0RMED 166

REFUELINGS. SOME 300 LARGE BUSINESSES AND OVER 1000 SMALL

BUSINESSES PRODUCE EQUIPMENT FOR THE NAVAL REACTORS PROGRAM.

'

,

ENVIRO.HMENTAL RECORD
-

IN THE TWENTY-SIX YEARS SINCE THE NAUTILOS LAND PROTOTYPE

FIRST OPERATED THERE HAS NEVER BEEN AN ACCIDENT INVOLVING A

NAVAL REACTOR, NOR HAS THERE BEEN AiW RELEASE OF RADI0 ACTIVITY

:
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WHICH HAS HAD A SIGNIFICANT EFFECT ON THE ENVIRONMENT. FOR

EXAMPLE, IN EACH OF THE LAST EIGHT YEARS, THE TOTAL GAMMA

RADIDACTIVITY IN LIQUIDS, LESS TRITIUM, DISCHARGED WITHIN 12

MILES OF SHORE FROM ALL OUR NUCLEAR POWERED SHIPS, SUPPORTING

TENDERS, NAVAL BASES AND NINE SHIPYARDS, WAS LESS THAN TWO

THOUSANDTHS OF A CURIE. IF ONE PERSON WERE ABLE TO DRINK

THE ENTIRE AMOUNT OF RADI0 ACTIVITY DISCHARGED INTO ANY

HARBOR IN 1978, HE WOULD NOT EXCEED THE ANNUAL RADIATION

EXPOSURE PERMITTED BY THE NUCLEAR REGULATORY COMMISSION FO.7

AN INDIVIDUAL WORKER.

EACH YEAR I ISSUE A REPORT WHICH DESCRIBES IN DETAIL

THE RECORD OF DISCHARGES OF RADIOACTIVITY TO THE ENVIRONMENT

FROM NAVAL SHIP OPERATIONS AND DESCRIBES OUR METHODS OF

CONTROL AND ENVIRONMENTAL MONITORING. WITH YOUR PERMISSION

I WILL PROVIDE THE SUBCOMMITTEE WITH A COPY OF THIS REPORT

FOR 1978 FOR THE RECORD.

OCCUPATIONAL RADIATION EXPOSURE

FOR THE PAST TWO YEARS THERE HAS BEEN INCREASED PUBLIC

AND CONGRESSIONAL INTEREST IN THE HEALTH EFFECTS DUE TO LOW,

!

LEVEL RADIATION. I AM NEITHER AN EXPERT ON RADIATION HEALTH

EFFECTS NOR AM l RESPONSIBLE FOR SETTING THE NATIONAL OCCUPATIONAL

EXPOSURE LIMITS. BUT I AM RESPONSIBLE FOR THE USE OF THESE

.
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STANDARDS IN CONDUCTING RADIOACTIVE WORK IN THE llAVAL PsEACTORS

PROGRAM. THUS I HAVE CONSIDERABLE CXPERIENCE IN WHAT IT TAKES

TO PERFORM WORK WITH RADI0 ACTIVE MATERIAL IN A MANNER THAT

PROTECTS THE WORKERS.

A SECOND DOCUMENT I WOULD LIKE TO PROVIDE FOR THE

RECORD PROVIDES THE OCCUPATIONAL RADIATION EXPOSURE RECORD

FOR CIVILIAN AND MILITARY PEOPLE INVOLVED IN NAVY NUCLEAR

PROPULSION AND THEIR SUPPORT FACILITIES. ON PAGE 2 0F THIS

REPORT, THERE IS A GRAPH WHICH SHOWS THE TOTAL OCCUPATIONAL

RADIATION EXPOSURES TO PERSONNEL OPERATING SHIPS AND TO

EMPLOYEES IN THE SHIPYARDS. IN 1978 THE TOTAL OPERATOR AND ,

WORKER EXPOSURE WAS ABOUT ONE QUARTER THE AMOUNT IN THE PEAK

YEAR 1966, EVEN THOUGH-THE NUMBER OF NUCLEAR-POWERED SHIPS

'jr.ARLY DOUBLED.

AS IDENTIFIED IN THE DOCUMENT; SINCE 1967 NO CIVILIAN

OR MILITARY PERSONNEL IN THE IIAVY'S NUCLEAR PROPULSION

PROGRAM HAVE EXCEEDED THE QUARTERLY FEDERAL LIMIT OF 3 REM

OR AN ANNUAL RADIATION EXPOSURE LIMIT OF 5 REM. THE AVERAGE

ANNUAL EXPOSURE OF SHIP ARD WORKERS IN 1978 WAS ONE QUARTER
|

! 0F A REM. IHE AVERAGE ANNUAL EXPOSURE OF SHIP OPERATORS IN

1978 WA: GNE TENTH OF A REM. THIS DOCUMENT ALSO OUTLINES

MANY OF THE MEASURES IMPLEMENTED TO ACHIEVE THE RECORD OF

OCCUPATIONAL RADIATION EXPOSURE WE HAVE ATTAINED.

,
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I BELIEVE BOTH REPORTS WIll. BE OF VALUE TO THE PURPOSE

OF THIS HEARINGS BECAUSE THEY CONVEY SOMETHING OF THE KIND

OF CARE AND ATTENTION TO DETAIL WE HAVE TAKEN IN ORDER TO

MAINTAIN A LEVEL OF ASSURANCE THAT BOTH THE PUBLIC AND THE

PEOPLE IN THE PROGRAM ARE PROTECTED.

THREE MILE ISLAND INCIDENT -

SINCE THE INCIDENT AT THE THREE MILE ISLAND SITE, I

HAVE BEEN ASKED BY MANY PEOPLE TO COMMENT. THERE ARE

SEVERAL REASONS WHY I HAVE NOT DONE THIS. FIRST, ALL THE

FACTS ARE NOT IN; AND IT WOULD BE PRESUMPTUQUS ON MY PART

TO MAKE JUDGMENTS ON SUCH A HIGHLY COMPLEX SUBJECT WHEN I

DO NOT HAVE THE FACTS. SECOND; THERE ARE SIGNIFICANT

DIFFERENCES BETWEEN THE DESIGN AND OPERATION OF NAVAL

REACTORS AND PLANTS SUCH AS THE THREE ":ILE ISLAND PLANT.

I WANT TO WEIGH ALL ASPECTS OF THE INCIDENT AND SEE IF THERE IS

ANYTHING FP.0M IT I CAN LEARN AND INCORPORATE INTO THE

NAVAL PROGRAM. THAT IS THE WAY l HAVE ALWAYS OPERATED.

|
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ANOTHER IMFORTANT ASPECT IS THE' LEGAL ISSUE INVOLVED.

IT IS YET TC BE DECIDED WHO WILL PAY ALL THE VARIOUS COSTS

FCr THE INCIDEUT IT MOULD NOT BE APPROPRIATE COR A 20VERNMENT

EP LCYEE SUCH AS MYSELF TO BE ISSUING FRONOUNCEMENT3 Ot.' THE

INCIDENT WHEN THERE MAY EE _ITIGATION.

SASIC PRINCIPIIS OF NAVAL REACTORS PROGRA3i

IHERE ARE, HOWEVER, A NUMBER OF FACTS WHICH HAVE BEEN

RELEASED BY THE NUCLEAP. REGULATORY COMMISSION REGARDING'

THREE NILE ISLAND. THESE FACTS SEEM TO ME TO REINFORCE MANY

OF THE Ui4DERLYING LASIC PRINCIPLES OF THE NAVAL REACTORS

PRO 3 RAM:

OVF.R THE YEARS, MANY PEOPLE HAVE ASKED ME HOW I RUN THE

NAVAL REACTORS PROGRAM, SO THAT THEY MIGHT FIND SOME BENEFIT

FOR THElR OWN WORK. I AM ALWAYS CHAGRINED AT THE TENDENCY OF

CEOPLE 70 EXPECT THAT I HAVE A SIMPLE, EASY GIMMICK THAT

MAKES MY PROGRAN FUNC1IGN. IHEY ARE DISAPPOINTED WHEN THEY

FIND OUT THERE IS NONE. ANY SUCCESSFUL PROGRAM FUNCTIONS AS

AN INTEGRATED WHOLE OF MANY FACTORS. IRYING TO SELECT ONE

,
ASPECT AS THE KEY ONE WILL NOT WORK. EACH ELEMENT DEPENDS

|
ON ALL THE OTHER ELEMENTS.

I RECALL ONCE SEVERAL YEARS AGO AN ADMIRAL, WHOSE

CONVENTIONALLY POWERED SHIPS WERE SUFFERING SERIOUS ENGINEERING

u!
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PROBLEMS, ASKED ME FOR A COPY OF ONE SPECIFIC PROCEDURE I

USED TO IDENTIFY EQUIPMENT WHICH WAS NOT OPERATING PROPERLY.

HE BELIEVED THAT WOULD SOLVE HIS PROBLEM, BUT IT DID NOT.

THAT ADMIRAL DID NOT HAVE THE VAGUEST UNDERSTANDING OF THE

PROBLEM OR HOW TO SOLVE IT, HE WAS MERELY SEARCHING FOR A

SIMPLE ANSWER, A CHECK OFF LIST; THAT HE HOPED WOULD MAGICALLY

SOLVE HIS PROBLEM.

I CANNOT OVEREMPHASIZE THE IMPORTANCE OF THIS THOUGHT

IN YOUR CURRENT DELIBERATIONS. THE PROBLEMS YOU FACE CANNOT

BE SOLVED BY SPECIFYING COMPLIANCE WITH ONE OR TWO SIMPLE

PROCEDURES. REACTOR SAFETY REQUIRES ADHERENCE TO A TOTAL
~

CONCEPT WHEREIN ALL ELEMENTS ARE RECOGNIZED AS IMPORTANT AND

EACH IS CONSTANTLY REINFORCED.

TECHNICAL COMPETENCE

ONE OF THE ELEMENTS NEEDED IN SOLVING A COMPLEX

TECHNICAL PROBLEM IS TO HAVE THE INDIVIDUALS WHO MAKE THE

DECISIONS TRAINED IN THE TECHNOLOGY INVOLVED, A CONCEPT

WIDELY ACCEPTED IN SOME CIRCLES IS THAT ALL YOU NEED IS TO

GET A COLLEGE DEGREE IN MANAGEMENT AND THEN, REGARDLESS OF

THE TECHNICAL SUBJECT, YOU CAN APPLY YOUR MANAGEMENT TECHNIQUES

TO RUN ANY PROGRAM) INCLUDING THE PRESIDENCY, CONGRESS, OR

THE VATICAN. THIS HAS BECOME A TENET OF OUR MODERN SOCIETY,

.
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aJT IT IS AS VALID AS THE ONCE WIDELY HELD PRECEPT THAT THE

UCRLD IS FLAT. PROPERLY RUNNING A SOPHISTICATED TECHNICAL

*0GRtf F.EOUIREE A FUNDAMENTAL UNDEPSTANDING OF AND COMMIT!:ENT>

~0 TME TECHNICAL v.SPECTS OF THE J0E AND A WILLING"ESS TO F/-Y

INFINITE ATTENTION TO THE TECHNICAL DETAILS. IMIS CAN ONLY

LF DONE BY ONE WHO UNDERSTANDS THE DETAILS Ai;D THEIR IMPLICATIONS.

HE PHRASE "IHE DEVIL IS IN THE DETAILS" IS ESPECIALLY TRUET

70R TECHNICAL WORK. IF YOU IGNORE THOSE DETAILS AND ATTEMPT

TO RELY ON MANAGEMENT TECHNIQUES OR GIMMICKS YOU WILL SURELY

END UP WITH A SYSTEM THAT IS UNMANAGEABLE, AND PROBLEMS WILL

DE IMMENSELY MORE DIFFICULT TO SOLVE. AT NAVAL REACTORS, I

TAKE IND!VIDUALS WHO ARE GOOD ENGINEERS AND MAKE THEM INTO

MANAGERS. IHEY DO NOT MANAGE BY GIMMICKS SUT RATHER BY

l',NO WL ED'3 E, LOGIC, COMMON SENSE, AND HARD WORK.

RESPONSIBILITY

4HOTHER ESSENTIAL ELEMENT IS THAT OF RESPONSIBILITY.

IN THE EEGINNING OF THE NAVAL PROGRAM IT WAS APPARENT TO ME

THAT DUE-T0 THE UNIQUENESS OF NUCLEAR POWER AND ITS POTENTIAL

EFFECT ON PUBLIC SAFETY, A NEW CONCEPT OF TOTAL RESPONSIBILITY

HAD TO EE ESTABLISHED BOTH WITHIN THE NAVY AND THE THEN

ATOMIC ENERGY COMMISSION (AEC). IT WOULD NOT WORK IF ONE

PERSON WAS RESPONSIBLE FOR NUCLEAR POWER PLANTS IN THE NAVY,

AMD A DIFFERENT PERSON RESPONSIBLE IN THE AEC. SIMILARLY,

I IT WOULD NOT WORK IF THERE WAS ONE PERSON IN THE THE AEC
|
!
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RE3PONSIELE FOR THE NAVAL PROGRAM WITH A DIFFERENT PERSON

RESPONSIBLE FOR THE AEC LABORATORIES DOING THE WORK FOR THE

NAVAL REACTOR PROGRAM. IT WOULD NOT WORK IN THE HAVY IF

FIVE OR SIX DIFFERENT ADMIRALS ALL HAD CHARGE OF DI.CFERENT

PIECES OF THE PROGRAM, AS IS OFTEN THE CASE IN OTHER AREAS.

IT WOULD NOT WORK IF THERE WAS ONE PERSON RESPONSIBLE FOR

RESEARCH AND DEVELOPMENT, SOMEONE ELSE RESPONSIBLE FOR

CONSTRUCTION, AND ANOTHER RESPONSIBLE FOR TRAINING AND

OPERATION, AND STILL ANOTHER FOR REPAIR WORK.

THIS KIND OF COMPARTMENTALIZATION OF RESPONSIBILITY IS

TYPICAL IN GOVERNMENT WORKS BUT THE PRACTICE OF HAVING

SHARED RESPONSIBLITY REALLY MEANS THAT NO ONE IS RESPONSIBLE.

IT REMINDS ME OF THE FIGURE IN NEST'S CARTOON OF THE IWEED

RING, WHERE ALL OF THE CHARACTERS STAND IN A CIRCLE, EACH

ONE POINTING HIS THUMB AT HIS NEIGHBOR AS THE RESPONSIBLE

PERSON. UNLESS YOU CAN POINT YOUR FINGER AT THE ONE PERSON

WHO IS RESPONSIBLE WHEN SOMETHING GOES WRONG, THEN YOU HAVE

NEVER HAD ANYONE REALLY RESPONSIBLE.

FOR THESE REASONS, I DID ALL I COULD TO GAIN SUPPORT

FOR MY CONCEPT OF TOTAL RE3PONSIBILITY. IT REQUIRED THAT A

SINGLE POSITION BE ESTABLISHED TO HANDLE BOTH THE NAVY AND

THE AEC PARTS OF THE J0B. I THINK IT MIGHT BE OF VALUE TO

THIS SUBCOMMITTEE TO OUTLINE HOW THIS DESIGNATION OF RESPONSIBILITY

WAS DERIVED FROM THE ATOMIC ENERGY ACT OF 1954, AND HOW IT

!
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1. CARR!ED OUT ALL THE WAY DOWN TO THE SHIPS, WHETHER IN |

CONSTRUCTION, OPERATION, OR OVERHAUL. I HAVE SUCH AN OUTLINE
i

A!.:D WITH YOUR PERMISS:DM I WOULD LIKE TO INCLUDE iT IN THE

ECORD MITH MY STATEMENT.

1 CAN ASSURE YOU THAT HAVING ONLY ONE INDIVIDUAL RESPONS1E: E

FDR A TOTAL PROGRAM IS A UNIQUE CONCEPT WITHIN THE DEPARTMENT

OF DEFENSE. I WANT TO EMPHASIZE THAT THROUGHOUT TMIS ENTIRE

PERIOD OF OVER THIRTY YEARS I HAVE HAD FULL SUPPORT FROM THE

COneRESS, MAINLY THROUGH THE FORMER JOINT COMMITTEE ON ATOMIC

ENERGY AND THE ARMED SERVICES AND APPROPRIATIONS COMMITTEES,

AND FROM THE ATOMIC ENERGY C0t'. MISSION AND ITS SUCCESSORS, THE

EnERaY RESEARCH AND DEVELOPMENT ADMINISTRATION AND NOW THE

DEPARTMENT OF ENERGY, I HAVE NOT HAD SUCH CONSISTENT SUPPORT
.

FROM THE NAVY OR THE DEPARTMENT OF DEFENSE.

FACING THE FACTS

Ais'OTHER PRINCIPLE FOR SUCCESSFUL APPLICATION OF A

SOPHISTICATED TECHNOLOGY IS TO RESIST THE HUMAN INCLINATION

TO HOPE THAT THINGS WILL WORK OUT, DESPITE EVIDENCE OR

SUSPICIONS TO THE CONTRARY. THIS MAY SEEM OBVIOUS, BUT IT

IS A HUMAN FACTOR YOU MUST BE CONSCIOUS OF AND ACTIVELY GUARD

AGAINST. IT CAN AFFECT YOU IN SUBTLE WAYS, PARTICULARLY WHEN

YOU HAVE SPENT A LOT OF TIME AND ENERGY ON A PROJECT AND

FEEL PERSONALLY RESPONSIBLE FOR IT, AND THUS SOMEWHAT

FOSSESSiVE. IT IS A COMMON HUMAN PROLLEM AND IT IS kOT EASY;

10
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TO ADMlY WHAT YOU THOUGHT WAS CORRECT DID NOT TURN OUT THAT

WAY,

IF CONDITIONS REQUIRE IT, YOU MUST FACE THE FACTS AND
.

ERUTALLY MAKE NEEDED CHANGES DESPITE SIGNIF?CAllT COSTS AND

SCHEDULE DELAYS. THERE HAVE BEEN A NUMBER OF TIMES DURING

THE COURSE OF MY WORK THAT I HAVE MADE DECISIONS To STOP

WORK AND REDESIGN OR REBUILD EQUIPMENT TO PROVIDE THE NEEDED

HIGH DEGREE OF ASSURANCE OR SATISFACTORY PERFORMANCE. IHE

PERSON IN CHARGE MUST PERSONALLY SET-THE EXAMPLE IN THIS
~

AREA AND REQUIRE HIS SUBORDINATES'TO DO LIKEWISE.
.

I WILL NOW DISCUSS IN GREATER DETAIL THE UNDERLYING

BASIC PRINCIPLES OF THE IIAVAL REACTORS PROGRAM.

PRINCIPLES OF DESIGB AND ENGINEERING

FROM THE VERY BEGINNING OF THE NAVAL NUCLEAR PROPULSION

PROGRAM I RECOGNIZED THAT THERE WERE A LARGE NUMEER OF

ENGINEERING PROBLEMS IN PUTTING A NAVAL REACTOR INTO A

SUBMARINE. SOME PROBLEMS WERE UNIQUE TO SUBMARINE APPLICATION,

AND SOME TO THE GENERAL PROBLEM OF MAKING A REACTOR PLANT

I REALIZED AT THE TIME THAT THE USE OF NUCLEAR POWER,WORK..

AS WITH ANY NEW SOPHISTICATED TECHNOLOGY, WOULD REQUIRE THE

INSTITUTION OF NOVEL REQUIPEMENTS AND STANDARDS. I REALIZED

THAT THESE REQUIREMENTS WOULD NECESSARILY BE DIFFICULT TO

MEET, AND THE STANDARbS WOULD NEED TO BE MORE STRINGENT THAN

1.!
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THOSE WHICH HAD_BEEN USED IN POWER PLANTS UP TO THAT TZME. !

3UT WHEN YOU ARE AT THE FRONTIERS OF SCIENCE YOU MUST BE !<

PREPARED TO ACCEPT THE DISCIPLINE THIS REQUIRES IN ORDER TO

PROCEED. THE FACT THAT THE APPLICATION OF .. MLEAR POWER WAS

ALMOST ENTIRELY AN ENGINEERING PROBLEM - NOT A PROBLEM OF

NUCLEAR PHYSICS, AS NEARLY ALL OF THE " EXPERTS" THEN BELIEVED -

WAS CLEAR TO ME. IHE EMPHASIS I HAVE PLACED ON SOUND,

CONSERVATIVE ENGINEERING HAS BEEN A MAJOR FACTOR IN THE'

PERFORMANCE OF OUR PLANTS.

.

I SHOULD POINT OUT THAT IN THE LATE 1940'S AND EARLY

1950'S, WHEN THE ORIGINAL NAVAL NUCLEAR PROPULSION PLANT

DESIGN STUDIES BEGAN THERE WERE NO STANDARDS, DESIGN GUIDES,

OR CODES AVAILABLE. THEY HAD TO BE DEVELOPED. DUE TO THE

MILITARY APPLICATION, THESE DESIGN CRITERIA INCLUDED CONSIDERATIONS

OF RELIABILITY, BATTLE DAMAGE, HIGH SHOCK AND THE CLOSE

PROXIMITY OF THE CREW TO THE REACTOR PLANT. THE PROPULSION

PLANT DESIGN HAD TO BE READILY MAINTAINABLE S0 POSSIBLE

EQUIPMENT FAILURES AT SEA COULD BE REPAIRED. THE FACT THAT

MAJOR MAINTENANCE OPERATIONS WOULD BE INFREQUENT AND REFUELING

POSSIBLY AS SELDOM AS ONCE IN A SHIP'S LIFETIME, REQUIRED

THAT STANDARDS FOR MATERIALS AND SYSTEMS BE VERY RIGOROUS

AND THAT ONLY PREMIUM PRODUCTS WHICH HAD A PROVEN PEDIGREE

COULD BE CONSIDERED FOR USE. UY DESIGN OBJECTIVE IS AND HAS

BEEN TO PROVIDE A WARSHIP THAT CAN BE RELIED UPON TO PERFORM

ITS MISSION, AND RETURN.

12
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I WILL EXPLAIN SOME OF THE-ELEMENTS OF GOOD-E!!GINEERING

AS I HAVE' APPLIED THEM TO THE |iEACTOR PLANTS FOR WFICH I AM

hcSPONSIBLE. FIRST, IN ANY ENGINEERING ENDEAVOR, AND PARTICULARLY

IN,AN ADVANCED FIELD SUCH AS NUCLEAR POWER, CONSERVATISM IS *

NECESSARY, SO AS TO ALLOW FOR POSSIBLE UNKNOWN AND UNFORESEEN

EFFECTS. THIS CONSERVATISM MUST BE BUILT INTO THE DESIGN

FROM THE VERY BEGINNING. IF THE BASIC DESIGN IS NOT CONSERVATIVE,

IT QUICKLY BECOMES IMPRACTICABLE TO PROVIDE THE NEEDED
'

CONSERVATISM. IT THEN BECOMES NECESSARY TO ADD COMPLEXITIES

TO THE SYSTEM IN AN ATTEMPT TO COMPENSATE FOR THE INADEQUACIES

OF THE BASIC DESIGN. THESE COMPLEXITIES, IN TURN, SERVE TO

REDUCE CONSERVATISM AND RELIABILITY,

1 MUST MAKE IT CLEAR THAT THE MILITARY REQUIREMENTS

WHICH MUST BE MET BY NAVAL PROPilLS10N REACTORS ARE FAR MORE

EXACTING THAN THOSE WHICH CENTRAL STATION PLANTS MUST ENDURE.

FOR EXAMPLE, THE SHOCK LOADINGS FOR WHICH NAVAL PLANTS ARE

DESIGNED ARE FAR GREATER THAN THE EARTHQUAKE SHOCK LOADINGS

FOR CIVILIAN PLANTS. IN ADDITION, NAVAL PLANTS MUST BE ABLE

TO ACCOMODATE POWER TRANSIENTS MUCH MORE RAPIDLY THAN CIVILIAN

PLANTS. EACH NAVAL VESSEL DEPENDS ENTIRELY ON ITS OWN

REACTOR PLANT FOR THE CAPABILITY TO PERFORM ITS MISSION.

FOR A SHIP THERE IS NO INTER-CONNECTED GRID TO PICK UP THE

LOAD AND ALLOW THE SHIP TO CONTINUE FUNCTIONING. IHE STRINGENT
.

'
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r.LOUIREMENT5 0F OPkRATING A SHIP AT SEA ARE REFLECTED IN A

CONSERVATIVE DESIGN WITH A LARGE OVERALL DESIGN MdRGlii IN

t.$ CST EVERY ELEMENT OF THE PLAMT.

SOME SPECIFIC EXAM?LES OF THE CONSERVATISM IN DESIGN

WHICH I HAVE USED ARE:

-( USE OF ORDINARY WATER OF HIGH PURITY AS THE REACTOR

COOLANT. WATER HAS BEEN WIDELY USED IN INDUSTRIAL

APPLICATIONS; ITS PROPERTIES ARE WELL-KNOWN, AND WHEN

IRRADIATED, HAS SHORT-LIVED RADIDACTIVITY.
.

C USE OF CONSERVATIVE LIMITS FOR SYSTEMS AND EQUIPMENT.

DESIGN IS BASED ON THE WORST CREDIBLE SET OF CIRCUMSTANCES,'

RATHER THAN RELYING ON A STATISTICAL APPROACH WHICH

DEALS IN AVERAGE OR PROBABLE CONDITIONS.

PROVISION IN THE DESIGN FOR REDUNDANCY SO THAT.,

CA! LURE OF ONE COMPONENT, OR ONE PORTION OF A SYSTEM,
:

WILL NOT RESULT IN SHUTTING THE PLANT DOWN, OR IN

' DAMAGE TO THE REACTOR.

C DESIGN OF THE REACTOR PLANT TO ENABLE IT TO ACCOMCDATE

EXPECTED TRANSIENTS, WITHOUT THE NEED FOR IMMEDIATE

OPERATOR ACTION. THIS MEANS THE PLANT IS INHERENTLY

STABLE, Af4D HELPS THE OPERATOR WHEN THERE IS AN UNUSUAL

TRANSIENT.
,

l
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o SIMPLE SYSTEM DESIGN, S0 THAT MINIMUM RELIANCE

NEED BE PLACED ON AUTOMATIC CONTROL. RELIANCE IS

PRIMARILY PLACED ON DIRECT OPERATOR CONTROL.

'

t SELECTION OF MATERIALS WITH WHICH THERE IS KNOWN

EXPERIENCE FOR THE TYPE OF APPLICATION INTENDED, AND

WHICH, INSOFAR AS PRACTICABLE, DO NOT REQUIRE SPECIAL

CONTROLS FOR PROCUREMENT, FABRICATION, AND MAINTENANCE

WHICH COULD LEAD TO PROBLEMS IF NOT PROPERLY ACCOMPLISHED.

C USE OF A LAND-BASED PROTOTYPE OF THE SAME DESIGN

AS THE SHIPBOARD PLANT. IHIS PROTOTYPE PLANT CAN BE

TESTED AND SUBJECTED TO THE POTENTIAL TRANSIENTS A

SHIPBOARD PLANT WILL EXPERIENCE, PRIOR TO OPERATION OF

THE SHIPBOARD PLANT.

0 USE OF EXTENSIVE ANALYSES, FULL SCALE MOCKUPS, AND

TESTS TO CONFIRM THE DESIGN.

o STRICT CONTROL OF MANUFACTURE OF ALL EQUIPMENT,

INCLUDING EXTENSIVE INSPECTIONS BY SPECIALLY TRAINED )
i

INSPECTORS DURING THE COURSE OF MANUFACTURE AND ON THE !
|

| FINISHED EQUIPMENT. THIS MEANS THAT AT MANY POINTS
i iDURING THE MANUFACTURE AN INDEPENDENT CHECK IS REQUIRED, '

l
'

WITH SIGNED CERTIFICATION THAT THE STEP HAS BEEN COMPLETED

PROPERLY.
.

l
|
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: PF.DV! DING EXTEi:SIVE DETAILED OPERATING PROCEDURES

'ANr. mat'UALS, PREPARED A!!D APPROVED BY TECHNICAL PEOPLE

C :LEDGEASLE OF THE PLANT DESIGN. IHESE M;,NUALS ARE

i CONETANTLY UPDATED AS WE LEARN FROM THE 0FERATIONS OF

THE MARY OTHEi! REACTORS.- WHAT WE LEARN ON ONE PLANT IS

INCORPORATED INTO ALL OUR-PLANTS.-

<

e PLACING-PARTICULAR ATTENTION ON DESIGNING,. BUILDING
.

AND OPERATING THE PLANT SO AS TO PREVENT ACCIDENTS, AND
,

THUS AVOID UNDUE RELIANCE ON THE SYSTEMS AND PROCEDURES .

PROVIDED TO COPE WITH ACCIDENTS WHICH COULD OCCUR.

s

C USE OF FREQUENTS THOROUGH, AND DETAILED AUDITS OF

ALL ASPECTS OF THE PROGRAM BY INDIVIDUALS WHO ARE

SPEC:FICALLY SELECTED AND TRAINED.
,

0 USE OF FORMAL DOCUMENTATION FOR DESIGN DECISIONS,

MA!:dF ACTURING PROCEDURES, INSPECT!0l4 REGUIREMENTS, AND

INSPECTION RESULTS.

O IN ADDITION TO THE DETAILED TECHNICAL REVIEW AND

AFFP.0 VAL BY MY OFFICE, THE SAFETY ASPECTS OF OPERATION

OF f!AVAL NUCLEAR POWERED SHIPS ARE INDEPENDENTLY REVIEWED

BY THE NUCLEAR REGULATORY COMMISSION AND THE ADVISORY

COMMITTEE ON REACTOR SAFEGUARDS.

U
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APPROAD110JO!lEACIORS.

THE KIND OF ENGINEERING APPROACH I HAVE JUST OUTLINED I

IS, IN MY OPINION, WHY THE NAVAL REACTORS PROGRAM HAS RESULTED

IN SAFE, RELIABLE NUCLEAR POWER. IO THE CASUAL READER MUCH 6
,

OF WHAT I HAVE SAID MAY APPEAR OBVIOUS. BUT I ASSURE YOU IT

IS NOT WHEN YOU TRY TO CARRY OUT THESE CONCEPTS IN EVERYDAY

WORK.' I HAVE ENCOUNTERED MANY CASES WHERE THESE IDEAS ARE

IGNORED OR NOT UNDERSTOOD. I HAVE, ON MANY OCCASIONS,

REVIEWED PROPOSALS FOR SMALLER, LIGHTER, AND CHEAPER REACTORS.

IUilLE SUCH PROPOSALS HAVE COVERED A WIDE VARIETY OF REACTOR

CONCEPTS, THEY HAVE BEEN COMPLETELY CONSISTENT IN ONE RESPECT)

THEY HAVE~ALL INVOLVED THE SACRIFICE OF SOUND, CONSERVATIVE.

ENGINEERING TO ACHIEVE A DESIGN THEORETICALLY HAVING BETTER

PERFORMANCE. IHEY EACH VIOLATED MOST, IF NOT ALL OF THE

ENGINEERING PRINCIPLES I HAVE JUST DISCUSSED. THEY WOULD

ALL HAVE BEEN, IN MY OPINION, UNSAFE AND UNSATISFACTORY FOR

NAVAL WARSHIP APPLICATION, HOW OFTEN HAVE YOU KNOWN OF

CASES WHERE IN THE FERVOR OF WINNING CONTRACTS, FIRMS WILL

PROMISE ALL KINDS OF PERFORMANCE, ONLY TO BE FOUND INCAPABLE

OF DELIVERING IT WHEN THEY TRY TO MAKE THE EQUIPMENT WORK.

BY THIS, I DO NOT MEAN WE SHOULD NOT MAKE IMPROVEMENTS. WE

HAVE. BUT AT ALL STAGES YOU MUST PROCEED IN ACCORDANCE WITH

SOUND, CONSERVATIVE ENGINEERING PRACTICES IF YOU ARE TO

PRODUCE SOMETHING THAT WILL WORK, VICE SOMETHING THAT IS

JUST AN EXPENSIVE PIECE OF UNRELIABLE AND UNSAFE JUNK.
.

1/
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AS AN EXAMPLE, I HAVE OFTEN DEEN PRESSED TO REDUCE

RADIATION SHIELDING TO MAKE NEW SHIPS SMALLER AND LIGHTER.

HOWEVER, IF I REMOVED 100 TONS OF RADIATION SHIELDING FROM

A TYPICAL SUBMARINE, THE SHIP WOULD BE ONLY TWO PERCENT LIGHTER.

BUT THE RADIATION EXPOSURES TO SHIP PERSONNEL WOULD INCREASE

T0, TEN TIMES THE CURRENT LEVELS. I HAVE NOT AGREED TO REDUCING

SHIELDING BECAUSE I BELIEVE RADIATION EXPOSURE TO PERSONNEL

SHOULD BE AS LOW AS I CAN REASONABLY OBTAIN.

NAVAL NUCLEAR TRAINING

ANOTHER ELEMENT IN MY APPROACH TO SAFE OPERATICN OF

NAVAL REACTOR PLANTS INVOLVES THE SELECTION AND TRAINING OF

THE OPERATORS. IN BRIEF, I CONSIDER THE TRAINING OF OFFICERS

AND MEN TO BE AT LEAST AS IMPORTANT AS ANY OTHER ELEMENT OF

THE NAVY NUCLEAR POWER PROGRAM. I CONSIDER IT OF THE GREATEST

IMPORTANCE THAT THE MENTAL AF'' ITIES, QUALITIES OF JUDGMENT,

AND LEVEL OF TRAINING, BE COMMENSURATE WITH THE RESPONSIBILITY

INVOLVED IN OPERATING A NUCLEAR REACTOR. THE SELECTION OF

PERSONNEL AND THEIR TRAINING IN THE NAVAL NUCLEAR POWER

PROGRAM ARE CARRIED OUT WITH THESE CONSIDERATIONS IN MIND.

ACADEM17. ABILITY, PERSONAL CHARACTER AS DEMONSTRATED BY

ANY ACTS REFLECTING UNRELIABILITY, AND HONEST DESIRE FOR THE

NUCLEAR PROGRAM ARE ALL TAKEN INTO ACCOUNT IN SELECTION OF

PERSONNEL. ONCE SELECTED FOR THE NAVAL NUCLEAR POWER PROGRAM,

THE INDIVIDUAL IS CONTINUALLY SUBJECT TO REVIEW.

IP

|
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TO ACCOMPLISH THESE OBJECllVLS, i REQUIRE A ONE YEAR

TRAINING PERIOD PRIOR TO AN OPLHATOR GOING ON BOARD HIS

FIRST NUCLEAR SHIP. IHE FIRST SIX MONTHS OF NUCLEAR POWER

TRAINING-ARE SPENT AT NUCLEAR IOWER SCHOOL IN ORLANDO,

FLORIDA, WHERE THE CURRICULUM CONCENTRATES ON THE THEORETICAL

BASIS FOR SHIPBOARD SYSTEMS, UPON GRADUATION FROM NUCLEAR

POWER SCHOOL THE STUDENT REPORTS TO ONE OF OUR LAND-BASED

PROTOTYPE PLANTS WHERE HE LEARNS TO ACTUALLY OPERATE THE

PROPULSION PLANT. THERE THE STUDENT MUST DEMONSTRATE THAT

HE CAN OPERATE THE PLANT UNDER NORMAL AND CASUALTY CONDITIONS,

AND IS TAUGHT TO OPERATE IN STRICT COMPLIANCE WITH DETAILED

OPERATING AND CASUALTY PROCEDURES.

I ESTABLISHED THE NAVAL NUCLEAR POWER IRAINING PROGRAM

ON A BASE OF RIGID HIGH STANDARDS. MY STAFF AT NAVAL REACTORS

APPROVES THE CURRICULUM AT NUCLEAR POWER SCHOOL AND THE

QUALIFICATION GUIDES USED TO DEVELOP THE PROTOTYPE AND

SHIPBOARD OPERATOR QUALIFICAITON PROGRAMS. THIS ENSURES

THAT THE STANDARDS ARE NOT REDUCED BY SOMEONE WHO DOES NOT

UNDERSTAND THE OVERALL GOALS OF THE PROGRAM, AND THAT THE

INDIVIDUALS RESPONSIBLE FOR THE DESIGN AND CONSTRUCTION OF

THE REACTOR PLANT SYSTEMS ARE INVOLVED IN THE TRAINING

CONSIDERATIONS ON THAT SYSTEM.

THE METHODS WE USE IN TRAINING INVOLVE LECTURES, SEMINARS,

HOMEWORK ASSIGNMENTS AND BOTH ORAL AND WRITTEN EXAMINATIONS.
.
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: ALSO REQUIRE.0PERATORSnTO EE AdLE TO DEMONSTRATE THElR

PPACTICAL. KNOWLEDGE-IN ORDER TG BECONE-QUALIFIED AT THE

W .NEASED PROTOTYPE. IHESE'IUniv! DUALS MUST SUESECUENTLY

-QUI.LIFv'ON BOARD SHIP. 'l AM N0' f.ATISFIED WITH ERINGING AN

OPERATOR'TO.A. QUALIFIED LEVEL ONCE, AND THEN ~ RGETTING

ABOUT HIM.. IHEREFORE,.WE. CONTINUALLY REINFORCE THEORETICAL

AND PRACTICAL TRAINING WITH~A CONTINUING TRAINING PROGRAM.

IH)S INCLUDES FREQUENT PRACTICE IN PLANT EVOLUTIONS AND

CASUALTY DRILLS.

.

THE EXAMINATIONS GIVEN i.JST BE TOUGH,.AND MUST BE

ADOROVED BY.A. COMPETENT. PERSON 1N AUTHORITY. INSTRUCTORS

i~
~ARE TRAINED SO THAT THEY ARE CAPABLE OF CORRECTLY. INSTRUCTING

. THE STUDEi4T. - INSTRUCTORS, AS HELL AS STUDENTS, ARE' MONITORED.
~

i
;

INSPECTIONS OF. PERSONNEL IN 1HE FLEET ARE CONDUCTED BY.,

-MEMBERS OF MY STAFF, BOTH THOSE IN THE FIELD AND FROM HEADQUARTERSJ
|

'B" THE PLEET NUCLEAR PROPULSION EFAMINING E0ARDS ESTABLISHEDj

EY'THE CHIEF OF IIAVAL OPERATIONS) AND BY NUCLEAR TRAINED

PERSONNEL ON VARIOUS OTHER NAVAL STAFFS. I REVIEW THE

:RESULTS OF ALL.THEIR INSPECTIONS.

I HAVE ESTABLISHED A FORMAL SYSTEM OF REPORTING PROPULSION

PLANT' PROBLEMS WHICH IDENTIFIES-AREAS WHICH NEED IMPROVEMENT

|- IN THE TRAINING PROGRAM. I ALSO REGUIRE'THE COMMANDING
t

OFFICER OF EACH NUCLEAR POWERED SHIP TO WRITE ME PERIODICALLY

2f!
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CONCERNING PROPULSION PLAN 1 PR01' L EMS . IHESE LETTERS CONTAlN

A SUMMARY OF THE TRA1HING HE HAS CONDUCTED AND ALLOW ME TO

PERSONALLY CHECK THE ADEQUACY.

IHESE ARE JUST THE MAIN ELEMENTS OF THE TRAINING EFFORTS

IN MY-PROGRAM. 3ECAUSE TRAINING IS S0 IMPORTANT, I WANT TO

PROVIDE A milch MORE DETAILED DESCRIPTION OF WHAT WE DO FOR

.YO';R RECORD. I KNOW YOU DO NOT HAVE TIME FOR ME TO READ THIS

DESCRIPTION NOW, BUT I STRONGLY RECOMMEND THAT ALL THE COMMITTEE

MEMBERS READ IT BECAUSE IT MAY BE OF VALUE IN YOUR REVIEW.

f11 STAKES MUST BE TAKEN INTO ACCOUNT

WHAT I HAVE PRESENTED AT THIS POINT REPRESENTS THE MAIN

SUBSTANCE OF MY STATEMENT. IN IT I HAVE OUTLINED WHAT I DO

IN RUNNING THE NAVAL REACTORS PROGRAM. EVEN WHEN THESE

MEASURES ARE CARRIED OUT IT IS IMPORTANT TO RECOGNIZE THAT

MISTAKES WILL BE MADE, BECAUSE WE ARE DEALING WITH MACHINES

AND THEY CANNOT BE MADE PERFECT. THE HUMAN BODY IS GOD'S

FINEST CREATION AND YET WE GET SICK. IF WE'CANNOT HAVE

PERFECT HUMAN BEINGS THEN WHY SHOULD WE EXPECT, PHILOSOPHICALLY,

THAT MACHINES DESIGNED BY HUMAN BEINGS WILL BE MORE PERFECT

THAN THEIR CREATORS? IHAT IS WHAT MANY UNTHINKING PEOPLE

DEMAND EVEN THOUGH THE LORD HIMSELF DID NOT REACH THIS

HEIGHT. I BELIEVE IF YOU FOLLOW THE PRACTICES OF CONSERVATIVE

'
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ENGINEERING AND PERSONNEL TRAINING l HAVE OUTLINED AND IF

YOU CARRY THEM OUT WITH STEADFAST COMMITMENT, NUCLEAR POWER

CAN BE SAFELY USED, EVEN TAKING INTO ACCOUNT MISTAKES THAT

WILL INEVITABLY OCCUR. IHAT IS THE BASIS ON WHICH I HAVE

CONDUCTED ALL MY WORK IN THIS FIELD AND I BELIEVE IT TRUE

JUST AS STRONGLY TODAY AS I EVER HAVE.

DECISI0fLON NUCLEAR POWER

AS WELL AS ANYONE'IN THIS ROOM, I RECOGNIZE THAT NUCLEAR

POWER IS A VERY DIFFICULT SUBJECT FOR ANYONE TO DEAL WITH.
#

IT INVOLVES ENERGY - A VITAL ELEMENT IN OUR NATION S FUTURE.

IT INVOLVES INDIVIDUALS' CONCERNS FOR THEMSELVES AND THEIR

FAMI' IES, AND IT IS A HIGHLY TECHNICAL, SOPHISTICATED TECHNOLOGY.

ULTIMATELY, THE DECISION AS TO WHETHER WE WILL HAVE NUCLEAR

POWER IS A POLITICAL ONE - IN THE TRUE SENSE OF THE WORD -

THAT IS, ONE MADE BY THE PEOPLE THROUGH THEIR ELECTED

REPRESENTATIVES. IT IS VITAL THAT THE DECISION BE MADE ON

THE BASIS OF FACT, NOT RHETORIC, NOT CONJECTURE OR HOPE, OR

AS A RESULT OF THE WIDESPREAD TENDENCY TO SENSATIONALIZE THE

CURRENT TOPIC AND IGNORE.THE REAL LIMITS OR RISKS OF THE

ALTERNATIVE.
|
r

I AM NOT AN EXPERT OR EVEN PARTICULARLY KNOWLEDGEABLE

IN THE AREAS OF ENVIRONMENTAL EFFECTS OF OTHER FORMS OF

22
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POWER' GENERATION. HOWEVER, I AM AWARE THAT A GOOD MANY

KNOWLEDGEABLE PEOPLE CONCLUDE THAT THE TOTAL RISK INVOLVED

IN THE USE OF NUCLEAR POWER IS NO GREATER THAN IS INVOLVED

IN THE USE OF ANY ALTERNATE SOURCE WHICH CAN BE TAPPED IN

THE NEXT 50 YEARS.

I ALSO REMEMBER THE OPTIMISTIC PROJECTIONS MADE FOR

NUCLEAR POWER WHEN IT WAS FIRST BEING DEVELOPED. THESE

SPRANG FROM HOPE AND FROM IGNORANCE OF THE REAL ENGINEERING

PROBLEMS THAT WOULD BE ENCOUNTERED IN USING NUCLEAR POWER.

THERE IS NO REASON TO BELIEVE THAT CURRENT PROJECTIONS FOR

ALTERNATE MEANS OF PROVIDING LARGE AMOUNTS OF POWER ARE ANY

MORE PRECISE. ANY LARGE SCALE GENERATION OF POWER INVOLVES

MAJOR ENGINEERING DIFFICULTIES AND POTENTIAL ENVIRONMENTAL

IMPACTS. -

THE JOB 0F THIS COMMITTEE AND THE CONGRESS IN THE DAYS

AHEAD WILL NOT BE EASY. I HOPE AND PRAY YOU WILL FIND THE

STRENGTH AND WISDOM TO MAKE THE RIGHT DECISIONS. I ALSO

HOPE THAT MY TESTIMONTY WILL IN SOME WAY CONTRIBUTE TO YOUR

DIFFICULT DELIBERATIONS.
1
11

)
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NAVAL NUCLEAR PROPULSION OPERATOR _ TRAINING PROGRAM

i WILL NOW DISCUSS IN GREATER DEPTH THE PERSONNEL

ASPECTS OF THE NAVAL NUCLEAR PROPULSION PROGRAM. I WILL

DESCRIBE WHAT IS INVOLVED IN THE SELECTION; TRAININGS

QUALIFICATION, AND REQUALIFICATION OF THE OPERATORS) AND I

WILL DESCRIBE THE METHODS AND PROCEDURES USED TO ENSURE THAT

POLICIES AND DIRECTIVES OF THE NUCLEAR PROGRAM ARE CARRIED

OUT. AS I HAVE PREVIOUSLY STATED, ALL OF THESE ELEMENTS

MUST MESH FOR THE SYSTEM TO WORK. YOU CANNOT SEPARATE OUT
'

AND USE THE PIECES WHICH YOU LIKE, AND DISCARD THOSE WHICH

ARE "T00 HARD".

BY THE SAME TOKEN, IT IS IMPOSSIBLE TO SEPARATE TRAINING

FROM THE TECHNICAL SIDE OF THE NUCLEAR PROGRAM. WITHIN THE

NAVAL REACTORS HEADQUARTERS ORGANIZATION, ALL OF THE ENGINEERS

ARE VERY MUCH AWARE OF THE IMPACT OF ENGINEERING DECISIONS

ON THE OPERATING PERSONNEL AND OF THE REQUIREMENTS FOR

TRAINING ON NEW EQUIPMENT OR PROCEDURES. THIS IS ALSO TRUE

FOR THE ENGINEERS WHO WORK AT OUR TWO LALJRATOPIES. ALSO,

MANY OF THE MORE EXPERIENCED ENGINEERS IN NAVAL REACTORS

( HEADQUARTERS ASSIST IN CERTAIN PHASES OF THE PERSONNEL

SELECTION PROCESS FOR OPERATORS AND ARE DIRECTLY INVOLVED IN

THE TRAINING CONDUCTED AT NAVAL REACTORS.

24
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YOU SHOULD ALSO NOTE THE LONGEVITY OF EXPERIENCE AT

NAVAL REACTORS, NOT JUST AS IT RELATES TO ME BUT AS IT IS

MANIFESTED IN THE LARGE MAJORITY OF PEOPLE IN MY HEADQUARTERS

ORGANIZATION. APPROXIMATELY ONE-FOURTH OF MY HEADQUARTERS

ENGINEERS HAVE BEEN IN THE NAVAL r ACTORS PROGRAM FOR MORE

THAN TWENTY YEARS. THIS EXPERIENCE AND STABILITY IS IMPORTANT

NOT JUST IN TRAINING BUT IN ALL ASPECTS OF THE PROGRAM.

WHEN THE NUCLEAR PROPULSION PROGRAM STARTED, MORE THAN

THIRTY YEARS AGO, I REALIZED IT WAS NECESSARY TO HAVE EXCELLENCE

IN OPERATING PERSONNEL, IN VIEW OF THE POSSIBLE SERIOUS

CONSEQUENCES OF A REACTOR ACCIDENT I CONSIDERED IT OF UTMOST

IMPORTANCE THAT THE OPERATION OF NUCLEAR POWERED SHIPS BE

ENTRUSTED ONLY TO THOSE WHOSE MENTAL ABILITIES, OUALITIES OF

JUDGMENT AND DEGREEE OF TRAINING WERE COMMENSURATE WITH THE

PUBLIC RESPONSIBILITY INVOLVED. THE PERSONNEL SELECTION AND

TRAINING PROCEDURES FOR THE NAVAL NUCLEAR PROPULSION PROGRAM

WERE DEVELOPED WITH THESE CONSIDERATIONS IN MIND. THEY HAVE

EVOLVED WITH EXPERIENCE OVER THE LAST TWENTY-FIVE YEARS AND

ARE STILL CHANGING. I DO NOT SAY THAT USE OF THESE METHODS

IS THE ONLY WAY, BUT THIS IS THE WAY IT HAS BEEN FOUND TO

WORK IN THE NAVAL PROGRAM, AND I DO NOT KNOW OF A BETTER WAY

TO DO IT. IF i DID, I WOULD USE IT.

EARLIER IN MY STATEMENT I DISCUSSED THE GENERAL PRINC:PLES

I HAVE USED TO FORM THE BASIS OF THE NAVAL NUCLEAR PROPULSION

'
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PROGRAM. I WILL . STATE THOSE WH2CH RELATE TO PERSONNEL AND

TRAINING, AND THEN ATTEMPT TO SHOW HOW THESE ARE ACHIEVED.'

(1) CAREFUL SELECTION OF PERSONNEL.

(2) EXTENSIVE INITIAL TRAINING FOR PERSONNEL (PRIOR

TO SHIPBOARD ASSIGNMENT), INCLUDING THE USE OF

ACTUAL OPERATING PROTOTYPE PLANTS.

(3) A THOROUGH QUALIFICATION AND REQUALIFICATION

PROGRAM FOR ALL PERSONNEL.

(4) CONSTANT REINFORCEMENT OF PRINCIPLES AND PROCEDURES
'

BY A FORMAL CONTINUING TRAINING PROGRAM FOR ALL

OPERATORS. IHIS PROGRAM STRIVES TO CONTINUALLY

UPGRADE THE KNOWLEDGE AND UNDERSTANDING OF OPERATORS

AT ALL QUALIFICATION LEVELS.

(5) FREQUENT PRACTICE OF CASUALTY DR:LLS AND PLANT

EVOLUTIONS IN ALL OPERATING SHIPS AND PROTOTYPES,

(6) CONTINUING REVIEW OF PERSONNEL PERFORMANCE AND

REMOVAL FROM THE PROGRAM OF THOSE WHO DO NOT MEET

STANDARDS.

(7) FREQUENT INSPECTIONS OF PLANTS AND PLANT OPERATIONS

BY PERSONNEL ASSIGNED TO THE PLANT AND BY HIGHER

AUTHORITY WITH SYSTEMATIC FOLLOW UP ON DEFICIENCIES.

(8) A FEEDBACK SYSTEM IN WHICH DESIGN, MATERIAL, PERSONNEL

AND PROCEDURAL PROBLEMS ARE BROUGHT PROMPTLY TO MY

PERSONAL ATTENTION TOGETHER WITH THE CORRECTIVE

| ACTION REQUIRED IN EACH CASE.

| 26
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(9) A COMMON BASE OF HIGH STANDARDF 0F PERSONNEL

PERFORMANCE IN ALL AREAS INCLUDING STRICT

COMPLIANCE WITH DETA! LED OPERATING AND CASUALTY

PROCEDURES.

SELECTION OF PERSONNEL

THE RESPONSIBILITIES INVOLVED IN OPERATING NAVAL NUCLEAR

POWERED SHIPS AND THE REQUIREMENTS OF THE NUCLEAR PLANTS

THEMSELVES MAKE IT ESSENTI AL THAT INDIVID'JALS IN THE PROGRAM

HAVE A HIGH DEGREE OF INTELLIGENCE AND CAPACITY TO LEARN.

EARLY IN THE PROGRAM I RECOGNIZED THAT NORMAL PROCEDURES OF

PERSONNEL SELECTION AND ASSIGNMENT USED BY THE NAVY COULD

NOT BE COUNTED ON TO PROVIDE THIS PROGRAM WITH THE PROPER

TYPE OF INDIVIDUAL. IN ORDER TO SELECT CANDIDATES OF THE

NECESSARY INTELLECTUAL CAPACITY AND MOTIVATION, A NUMBER OF

SPECIAL MEASURES HAD TO BE TAKEN. HOWEVER, l COULD NOT JUST

FOLLOW TYPICAL CIVILIAN PROCEDURES. RECOGNITION HAD TO BE

GIVEN TO THE FACT THAT I WAS DEALING WITH A BODY OF MILITARY

PEOPLE. THIS MEANT WE WOULD BE FACED WITH THE INEVITABLE

HIGH TURNOVER RATE, THE PROBLEMS TYPICAL OF YOUNG, INEXPERIENCED

ENLISTED MEN, AND THE ANTIQUATED NAVY TRAINING METHODS.

REQUIREMENTS FOR OFFICERS

OFFICERS FOR ASSIGNMENT TO THE ENGINEERING CREWS OF THE

FIRST NUCLEAR-POWERED SHIPS WERE, BY NECESSITY, DRAWN FROM
.
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THOSE HAVING HAD PREVf0US SHIPBOARD EXPERIENCE. WHILE I

KNEW THIS WAS NOT THE BEST WAY, I HAD NO CHOICE. AS THE

NUMBER OF NUCLEAR-POWERED SHIPS GREW, THE SOURCE OF SEA-

EXPERIENCED OFFICERS BECAME INSUFFICIENT TO SUPPORT THE

NEEDS. IHEREFORE, BEGINNING IN 1960, A NUMBER OF TOP RANKING

STUDENTS GRADUATING FROM THE NAVAL ACADEMY, NROTC COLLEGES,

AND FROM THE NAVY'S OFFICER CANDIDATE SCHOOL WERE SELECTED

TO ENTER NUCLEAR POWER TRAINING FOLLOWING GRADUATION. IN

1969 THE NUCLEAR POWER OFFICER CANDIDATE (NUP0C) PROGRAM WAS

ADDED THROUGH WHICH TOP GRADUATES OF ALL COLLEGES ARE GIVEN
'

THE OPPORTUNITY TO APPLY FOR NUCLEAR POWER TRAINING. IODAY,

THESE PROGRAMS WHICH TAKE OFFICERS DIRECTLY FROM THE NAVAL

ACADEMY OR CIVILIAN COLLEGES ACCOUNT FOR MORE THAN 95% OF

THE OFFICERS ENTERING THE NUCLEAR TRAINING PROGRAM. IO

DATE, SOME 7,000 0FFICERS HAVE BEEN TRAINED IN THE NUCLEAR

POWER PROGRAM.

0FFICERS WHO APPLY FOR NUCLEAR TRAINING MUST BE COLLEGE

GRADUATES MEETING MINIMUM REQUIREMENTS FOR COURSES IN MATHEMATICS

AND SCIENCE. THE COLLEGE RECORDS ARE SCREENED TO DETERMINE

SCHOLASTIC APTITUDE, AND PERFORMANCE. FOR THOSE OFFICERS

WITH SEA EXPERIENCE, NAVAL' RECORDS ARE ALSO REVIEWED TO

DETERMINE EFFECTIVENESS AS NAVAL OFFICERS, EXPERIENCE

LEVEL (PARTICULARLY IN ENGINEERING), AND THEIR COMMANDING

OFFICER'S EVALUATION OF THEM AS CANDIDATES FOR THE NUCLEAR

PROGRAM. THIS SCREENING IS PERFORMED BY THE BUREAU OF NAVAL

|
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PERSONNEL WITH THE ADVICE AND ASSISTANCE OF UAVAL REACTORS

PERSONNEL.

IN ORDER TO FURTHER ENSURE THAT ONLY OFFICERS WITH THE
-

NECESSARY POTENTIAL AND MOTIVATION ARE SELECTED FOR THE

NAVAL NUCLEAR PROPULSION PROGRAM, THE CANDIDATES ARE EACH

CALLED TO WASHINGTON AND INTERVIEWED BY SEVERAL SENIOR

MEMBERS OF MY STAFF AND FINALLY BY ME. IN ADDITION TO

PROVIDING INFORMATION OVER AND AB0VE THAT AVAILABLE IN AN

OFFICER'S SERVICE RECORD ON HIS INTELLIGENCE AND ABILITY,

THESE INTERVIEWS ARE USEFUL IN DETERMINING THE WILLINGi1ESS

OF THE OFFICER TO UNDERTAKE THE DIFFICULT TRAINING PROGRAM

FOR NUCLEAR PROPULSION ASSIGNMENT AND HIS INTEREST IN PROFESSIONAL

ADVANCEMENT AS EVIDENCED BY HIS WORK AND STUDY HABITS.

THIS PROCESS OF INTERVIEWING HAS BEEN CRITICIZED FOR

YEARS BY MANY SENIOR NAVAL OFFICERS. I AM CONTINUALLY ASKED

TO AB0LISH THIS PROCEDURE WITH THE SUGGESTION THAT ALL I

NEED TO DO IS SET DOWN SOME STANDARDS ON ACADEMIC REQUIREMENTS

AND ALL THOSE WHO MEET THEM CAN BE ORDERED INTO TRAINING.

IF THEY PASS THE RIG 0ROUS TRAINING PROGRAM THEN THEY ARE

ACCEPTABLE. THERE ARE A NUMBER OF REASONS WHY I DO NOT

AGREE WITH THIS SUGGESTION. FIRST OF ALL, THE INTERVIEWS

ARE ABLE TO DETECT AN INDIVIDUAL WHO MAY HAVE GOOD SCHOOL

GRADES BUT WHO IS REALLY INCAPABLE OF PASSING THE COURSE.

'
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IHIS HAS BEEN PARTICULARLY TRUE OVER THE PAST FIFTEEN YEARS

WHEN COLLEGE GRADES HAVE GENERALLY LOST MEANING. IT IS A

WASTE OF MONEY AND EFFORT TO ALLOW A PERSON TO ENTER TRAINING

WHO THEN FAILS, PARTICULARLY IF YOU CAN PREDICT THE FAILURE

AHEAD OF TIME. THE OTHER REASON I INSIST ON THE INTERVIEWS

IS MORE BASIC. SOME CANDIDATES MAY HAVE PERFECTLY FINE

GRADES AND COULD UNDOUBTEDLY PASS THE ACADEMIC PORTION OF

THE COURSE. HOWEVER, THEY MAY HAVE ABSOLUTELY NO CAPABILITY

' TO BE PUT IN CHARGE OF THE OPERATION OF A REACTOR PLANT. IF

I CAN NOT BE CONVINCED IN MY OWN MIND THAT THAT OFFICER CAN

BE TAUGHT TO CARRY OUT HIS DUTIES RESPONSIBLY WITH REGARD TO

THE SAFE OPERATION OF THE REACTOR PLANT AT SEA UNDER TRYING

CONDITIONS, THEN I CANNOT AND WILL NOT ACCEPT HIM. TO ME

THIS IS A VERY IMPORTANT PART OF THE PROGRAM.
.

REQUIREMENTS FOR ENLISTED PERSONNEL

AS IN THE CASE OF OFFICERS, IN THE EARLY YEARS OF THE

NUCLEAR PROGRAM ENLISTED CANDIDATES CAME FROM THE FLEET AND

HAD SHIPBOARD ENGINEERI:iG EXPERIENCE. THOSE WHO AFPLIED
.

WERE INTERVIEWED AND SCREENED BY THEIR COMMANDING OFFICERS

BEFORE BEING RECOMMENDED'AS CANDIDATES. ELIGIBILITY CRITERIA

WERE ESTABLISHED BY THE CHIEF 0F NAVAL PERSONI4EL WITH THE

ADVICE AND ASSISTANCE OF NAVAL REACTORS. ASSIGNMENT TO THE

NUCLEAR PROGRAM WAS MADE BY THE BUREAU OF NAVAL PERSONNEL

i
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FRD: 133:'? THME RECOWiE!'DED.

'IHE MANNIN3 REQUIP.EMENTS FOR THE EX?ANDING NUCLEAR

EUBb1,II.E PR03F.rM A C THE NUCLEAR SURFACE SHIP PROGRA",

REQUIRED A net: SOURCE OF PEOPLE FOR TRAINING. Ili 19U

DIRECT 'I!!PUT OF ENLISTED MEN FOR NUCLEAR PROPULSION TRAll'Ii1G

WAS.PROVIDED BY A PROGRAM OF RECRUITING PROMISING YOUNG HIGH

SCHOOL GRADUATES INTO THE llAVY, SPECIFICALLY FOR ULTIMATE

- DUTY 15: NUCLEAR SHIP ENGINEERING DEPARTMENTS. TODAY THIS

PROGRAM IS THE PRIMARY SOURCE OF ENLISTED PERSONNEL FOR

NUCLEAR' POWER TRAINING. APPR0xIMATELY I40,000 ENLISTED

OPERATORS HAVE COMPLETED THE 11 VAL NUCLEAR PROPULSION TRAINING

P:iOGRAM TO DATE.

IHE SUPERY1SION; OPERATIOWs AND MAINTENANCE OF NAVAL

NUCLEAR PROPULSION PLANTS REQUIRE A HIGH LEVEL OF COMPETENCE,

RELIABILITY, AND EXPERTISE. FOR THESE REASONS HIGH SELECTION

CRITERIA WERE ESTABLISHED EARLY IN THE PROGRAM. LATER, AS

THE NUMBER OF PERSONNEL IN THE PROGRAM INCREASED, WE EXPERIENCED

HIGHER ATTRITION IN THE TRAINING CYCLE. TO REDUCE THIS

ATTRITION; THE EDUCATIONAL SELECTION CRITERIA WERE MADE MORE

RESTRICTIVE.

TODAY, ALL ENLISTED APPLICANTS FOR NUCLEAR TRAINING

MUST BE HIGH. SCHOOL GRADUATES WHO HAVE COMPLETED ONE YEAR OF

ALGEBRA IN HIGH SCHOOL OR COLLEGE, AND HAVE ACHIEVED AT

g . .
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LEAST A "C" OR EQUIVALENT GRADE IN THAT COURSE.
ADDITIONALLY,

ALL CANDIDATES MUST DEMONSTRATE HIGH ACADEMIC ABILITY IN THE

AREAS OF MATH AND SCIENCE AS MEASURED BY THE ARMED SERVICES

ATTERY TESTS AND THE NUCLEAR FIELDD
VOCATIONAL APTITUDF

QUALIFICATION TEST. lHESE ARE ADMINISTERED BY THE NAVY

RECRUITING COMMAND PRIOR TO AN APPLICANT'S SELECTION FOR

NUCLEAR TRAINING. THESE TESTS GIVE AN INDICAITON OF THE

APPLICANT'S ABILITY TO HANDLE THE STUDY OF MATHEMATICS AND

PHYSICSJ SUBJECTS WHICH FORM THE BASIS OF THE NUCLEAR POWER

TRAINING CURRICULUM.
.

SELECTION OF NUCLEAR PERSONNEL, OFFICER OR ENLISTED,

MUST NECESSARILY REQUIRE AN IN-DEPTH REVIEW OF A CANDIDATE'S

CHARACTER IN ADDITION TO HIS ACADEMIC CAPABILITY. FOR THIS

REASON, ANY PERSON WHO HAS BEEN CONVICTED OF, OR WHO IS

IDENTIFIED AS HAVING COMMITTED, A SERIOUS OFFENSE WILL NOT

BE ACCEPTED, A SINGLE MINOR OFFENSE INVOLVING MORAL TURPITUDE

OR WHICH EVIDENCES UNRELIABILITY MAY BE CONSIDERED DISQUALIFYING.

FREQUENT TRAFFIC VIOLATIONS OR ACCIDENTS THAT INDICATE

UNRELIABILITY, RECKLESSNESS OF CHARACTER, OR BASIC DISREGARD

FOR AUTHORITY MAY ALSO BE CAUSE FOR DENYING ENTRY INTO THE

NUCLEAR PROGRAM.
'

ANY INDIVIDUAL WHO HAS BEEN CONVICTED OF, OR IS IDENTIFIED

AS, HAVING ILLEGALLY, WRONGFULLY, OR OTHERWISE IMPROPERLY

!

!
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USED, POSSESSED OR SOLD IAP!JUANA OR OTHER DRUGS WILL BE

DENIED ENTRY INTO OR CONTIhUATION IN THE NUCLEAR PROGRAM.

ANYONE SHOWING SIGNS OF BEING OR BECOMING ADDICTED TO ALCOHOL

IS ALSO EXCLUDED FROM ENTRY INTO THE PROGRAM.
WAIVERS FOR

ENTRY INTO THE NUCLEAR POWER PROGRAM MAY BE GRANTED IN THE

CASE OF PRE-SERVICE USE OF MARIJUANA WHERE IT CAN BE ESTABLISHED

THAT THE USAGE WAS OF AN INFREQUENT EXPERIMENTAL NATURE AND

FURTHER USE HAS BEEN STOPPED. A WAIVER OF THIS TYPE MAY

ONLY BE GRANTED BY THE COMMANDER, NAVY RECRUITING COMMAND

WITH THE CONCURRENCE OF THE CHIEF OF NAVAL PERSONNEL.

PERSONNEL ON MY STAFF AT NAVAL REACTORS REVIEW AND CONCUR IN

EACH CASE IN WHICH A WAIVER IS GRANTED.

IT SHOULD BE NOTED HERE THAT THESE WAIVERS MAY BE

GRANTED QHL1 FOR PRE-SERVICE USE OF MARIJUANA. THE ILLEGAL

USE OF ANY DRUG, INCLUDING MARIJUANA, AFTER ENTRY INTO THE

SERVICE IS NOT TOLERATED. THIS COMES TO LIGHT FROM TIME TO

TIME AND ALL INDIVIDUALS INVOLVED ARE IMMEDIATELY REMOVED

FROM FURTHER DUTY INVOLVING NUCLEAR POWER. NO MATTER HOW

EXEMPLARY THEIR SUBSEQUENT PERFORMANCE MAY BE, THEY ARE NOT

j ALLOWED TO RETURN AS NUCLEAR PROPULSION PLANT OPERATORS.
| ,

NUCLEAR TRAINED PERSONNEL ARE SUBJECT TO A CONTINUING
|

RELIABILITY SCREENING PROCESS FROM THE MOMENT THEY ARE

APPROVED FOR ENTRY INTO THE PROGRAM. ALL DISCIPLINARY

INFRACTIONS, WHETHER CIVILIAN OR MILITARY IN NATURE, ARE
#

REVIEWED TO DETERMINE AN INDIVIDUAL S ELIGIBILITY FOR

33
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CONTINUATION IN THE NUCLEAR POWER PROGRAM. REVIEWS OF

RECORDS ARE CONDUCTED IN ORDER TO IDENTIFY DISQUALIFYING

PROFESSIONAL PERFORMANCE, AS WELL AS DISQUALIFYING MEDICAL

OR PSYCHOLOGICAL FACTORS.

PRE-NUCLFAR PROGRAM TRAINING

INITIAL NAVAL TRAINING OF ENLISTED PERSONNEL SELECTED

FOR NUCLEAR TRAINING IS CONDUCTED AT SEVERAL TRAINING SITES

THROUGHOUT THE COUNTRY. DURING BASIC RECRUIT TRAINING, THE

CANDIDATEISSCREENEDkNDCLASSIFIEDINTOONEOFTHEPROGRAM

RATINGS (MACHINIST'S MATE, ELECTRICIAN'S MATE, INTERIOR

COMMUNICATIONS, OR ELECTRONICS TECHNICIAN) ACCORDING TO HIS

CAPABILITIES AND THE NEEDS OF THE PROGRAM. THE TRAINEE THEN

ATTENDS APPROPRIATE NAVY CLASS "A" SCHOOL TRAINING, WHICH

VARIES IN LENGTH FRL,l TWO TO FIVE MONTHS. THE CURRICULA ARE

BASIC TO THE RATINGS AND ARE NOT SPECIALIZED FOR NUCLEAR

POWER. THESE CLASS "A" SCHOOLS ARE OPERATED BY THE CHIEF OF

NAVAL EDUCATION AND TRAINING, AND ARE NOT CONTROLLED BY

NAVAL REACTOR 3. NUCLEAR PROGRAM TRAINEES COMPLETING CLASS

"A" SCHOOL TRAINING WILL NORMALLY BE ORDERED DIRECTLY TO

NUCLEAR POWER SCHOOL AT ORLANDO, FLORIDA.

,

IT SHOULD BE NOTED HERE, THAT UNTIL A NUCLEAR PROGRAM

ENLISTEE COMMENCES SPECIALIZED NUCLEAR POWER TRAINING'AT

34
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ORLANDO, HE HAS ATTENDED GENERAL NAVY SCtiOOLS AND TRAINED IN

HIS RATING ALONGSIDE HIS CONVENTIONAL FNGINEERING COUNTERPART.

IF HE IS UNABLE TO SATISFY THE DEMANDING ACADEMIC REQUIREMENTS

IN THE NUCLEAR SCHOOLS, THEN HE IS IMMEDIATELY AVAILABLE TO

BE ASSIGNED TO A CONVENTIONAL ENGINEERING BILLET OF HIS

RATING. THOSE MEN WHO LEAVE THE NUCLEAR PROGRAM FOR ACADEMIC

FAILURE ARE THEREFORE ABLE TO CONTINUE THEIR NAVAL SERVICE

AND MAKE A VALUABLE CONTRIBUTION TO THE AT-SEA MANNING OF

THE CONVENTIONAL NAVY IN TECHNICAL FIELDS. IN ADDITION,

NEARLY ALL OF THE NAVY'S REQUIREMENTS FOR NUCLEAR TRAINED

PERSONNEL ARE FOR SEA DUTY. THEREFORE, IT IS IMPORTANT THAT

NUCLEAR TRAINED PERSONNEL ARE ABLE TO FILL GENERAL NAVY

RATING BILLETS BECAUSE THE FEY. NUCLEAR SHORE BILLETS WOULD

NOT PROVIDE REASONABLE SEA-SHORE ROTAION. THIS WoUlB ADVERSELY

AFFECT THE RETENTION OF OUR NUCLEAR TRAINED PERSONNEL.

OBJECTIVES AND PHASES OF NAVAL NUClFAR RR0 PULSION TRAINING

THE OBJECTIVE OF THE NAVAL NUCLEAR PROPULSION TRAINING

PROGRAM IS TO PREPARE OFFICERS AND ENLISTED ENGINEERING

PERSONNEL TO DISCHARGE THE!R RESPONSIBILITY FOR SAFE AND

EFFECTIVE OPERATION OF PROPULSION PLANTS OF NUCLEAR-POWERED

SHIPS. IHIS IS ACCOMPLISHED BY TEACHING THEM: (1) IHE

PRINCIPLES OF SCIENCE AND ENGINEERING WHICH ARE FUNDAMENTAL

TO THE DESIGN, CONSTRUCTION, AND OPERATION OF NAVAL NUCLEAR

PROPUl.SION PLANTSJ AND (2) THE DETAILS AND PRACTICAL KNOWLEDG:
.
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REQUIRED TO OPERATE AND MAINTAIN THESE PLANTS.

IHE PROGRAMS TO TRAIN PERSONNEL FOR ENGINEERING DUTY

AB0ARD NAVAL NUCLEAR-POWERED SHIPS ARE CENTERED AROUND FOUR
FORMAL ACADEMIC INSTRUCTION, OPERATIONAL

MAJOR PHASES -

TRAINING AT ONE OF THE DEPARTMENT OF ENERGY LAND-BASED NAVAL
REACTOR PROTOTYPES, TRAINING AND QUALIFICATION AS A WATCHSTANDER

ABOARD AN OPERATING NAVAL NUCLEAR-POWERED SHIP, AND CONTINUING

EACH OF THESE FOUR PHASES IS ESSENTIALSHIPBOARD TRAINING.

IN THE SATISFACTORY TRAINING OF AN OPERATOR AND PROVIDING
ASSURANCE THAT ONLY THOSE WHO ARE MENTALLY AND EMOTIONALLY
CAPABLE,AND WHO HAVE DEMONSTRATED ABILITY AS A COMPETENT

NUCLEAR PROPULSION PLANT OPERATOR ARE ASSIGNED DUTY AB0ARD

NUCLEAR-POWERED SHIPS.

FORMAL ACADEMIC INSTRUCTION

THE NUCLEAR PROPULSION TRAINING PROGRAM BEGAN IN 1951
THE

WITH THE ENGINEERING OFFICERS AND CREW OF THE NAUTILUS.
' INITIAL THEORETICAL TRAINING WAS GIVEN AT THE ATOMIC ENERGY
COMMISSION'S NAVAL REACTORS LABORATORY IN PITTSBURGH,

PENNSYLVANIA. WHEN CONSTR,UCTION OF THE NAUTILUS PROTOTYPE

IN IDAHO WAS SUFFICIENTLY ADVANCED, THE TRAINEES WERE TRANSFERRED

TO THE PROTOTYPE WHERE THEY CONTINUED BOTH THEORETICAL AND
UPON REPORTING TO THE NAUTILUS AT THEOPERATIONAL TRAINING.

BUILDING YARD, DETAILED SHIPBOARD TRAINING WAS CONDUCTED

THROUGHOUT THE CONSTRUCTION, TEST, AND TRIAL PERIOD, UNDER
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SUPERVISION OF NAVAL REACTORS AND CONTRACTOR PERSONNEL. A i
)

SIMILAR PROGRAM WAS COMMENCED IN 1953 FOR THE SEAWOLF ENGINEERING

OFFICERS AND MEN AT THE ATOMIC ENERGY COMMISSION NAVAL

REACTORS LABORATORY AND PROTOTYPE SITE IN WEST MILTON, NEW

YORK. AS THE NUMBER OF NUCLED -POWERED SHIPS AUTHORIZED FOR

CONSTRUCTION INCREASED, IT WAS RECOGNIZED THAT A PROGRAM

CAPABLE OF TRAINING LARGE NUMBERS OF 0FFICERS AND ENLISTED

MEN SHOULD BE ESTABLISHED. THE NAVAL NUCLEAR POWER SCHOOL

WAS ESTABLISHED AT NEW LONDON, CONNECTICUT IN JANUARY, 1956

AND GRADUATED ITS FIRST CLASS OF NUCLEAR SUBMARINE OFFICERS

IN JUNE, 1956. THIS SCHOOL WAS SUBSEQUENTLY 9ELOCATED AT

BAINBRIDGE, MARYLAND.

ACADEMIC TRAINING FOR SURF'.CE SHIP OFFICERS WAS CONTINUED

AT THE IDAHO PROTOTYPE SITE UNTIL 1959 WHEN A SECOND NAVAL

NUCLEAR POWER SCHOOL WAS ESTABLISHED AT MARE ISLAND, CALIFORNIA,

FOR BOTH SURFACE AND SUBMARINE PERSONNEL. FROM 1959 UNTIL

1976 ALL FORMAL ACADEMIC TRAINING FOR OFFICERS AND ENLISTED

PERSONNEL IN THE NAVAL NUCLEAR PROGRAM WAS CARRIED OUT AT

ONE OF THESE TWO NAVAL NUCLEAR POWER SCHOOLS.
IN 1976, THE

SCHOOL AT BAINBRIDGE, MARYLAND WAS MOVED TO ORLANDO, FLORIDA

AND IN 1977 THE SCHOOL AT MARE ISLAND, CALIFORNIA MERGED

WITH THE NUCLEAR POWER SCH' COL, ORLANDO, WHERE ALL FORMAL

ACADEMIC TRAINING IS PRESENTLY CONDUCTED.

|
'

.
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PURPOSE OF NUCLEAR POWER SCHOOL

IHE PURPOSE OF NAVAL NUCLEAR POWER SCHOOL, ORLANDO IS TO

TEACH OFFICER AND ENLISTED STUDENTS THOSE PRINCIPLES OF SCIENCE

AND ENGINEERING FUNDAMENTALS NECESSARY FOR THE UNDERSTANDING OF

THE OPERATION OF NAVAL NUCLEAR PROPULSION PLANTS, AND TO PREPARE

THEM FOR FUTURE ASSIGNMENT TO PROTOTYPE TRAINING AND EVENTUAL

RESPONSIBILITIES RELATING TO THE SAFE AND EFFECTIVE OPERATION OF

PROPULSION PLANTS OF NUCLEAR POWERED SHIPS.

IN PURSUIT OF THIS PURPOSE WE SET HIGH STANDARDS AND WE

STICK TO THEM. WE STRESS THAT THE OPERATOR MUST BE TRAINED IN

B/. SIC PRINCIPLES, SO THAT HE KNONS NOT ONLY WHAT HE IS DOING,

BUT WHY. UE TEACH BASIC THEORY, PRINCIPLES OF THE BASIC COMPONENTS

AND SYSTEMS, AND APPLICATION OF THESE SYSTEMS AND THEORY TO

WATCHSTATION DUTIES. THE STUDENTS ARE TESTED WITH FREQUENT

AND DEMANDING EXAMINATIONS TO BE SURE THEIR KNOWLEDGE CAN BE

APPLIED, NOT JUST THEIR MEMORY EXERCISED. WE MOTIVATE THEM

TO PERFORM, AND DO NOT ALLOW THEM TO PROCEED AT THEIR OWN

PACE, IF IT IS T00 SLOW. CLASSROOM INSTRUCTION TAKES PRIORITY

OVER EVERYTHING ELSE AT NUCLEAR POWER SCHOOL.
.

NUCLEAR POWER SCHOOL ORGANIZATION

NUCLEAR POWER SCHOOL IS COMPRISED OF FOUR DEPARTMENTS

UNDER A COMMANDING 0FFICER AND EXECUTIVE OFFICER.
A prs-SCHo0L

DEPARTMENT, ENLISTED DEPARTMENT, OFFICER DEPARTMENT, AND
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ADMINISTRATIVE DEPARTMENT MAKE UP THIS ORGANIZATION.

THE COMMANDING OFFICER IS RESPONSIBLE FOR THE ACADEMIC

PROGRAM. HE CERTIFIES THAT INSTRUCTORS ARE TECHNICALLY PREPARED

TO TEACH, APPROVES THE EXAMINATIONS, MONITORS THE PERFORMANCE OF

THE INSTRUCTORS AND RECOMMENDS STUDENT DISENROLLMENTS.

DEPARTMENT HEADS ARE RESPONSIBLE FOR THE COURSE CONTENT

SPECIFIED IN APPROVED TOPICAL GUIDES. THEY ARE RESPONSIBLE FOR

" : c JCTOR TRAINING, REVIEW 0F PROPOSED EXAMINATIONS, AND

MONITORING THE PERFORMANCE OF INSTRUCTORS IN THEIR RESPECTIVE

DEPARTMENTS.

THE COMMANDING 0FFICER OF NUCLEAR POWER SCHOOL HAS ALREADY

SERVED AS COMMANDING OFFICER OF A NUCLEAR POWERED SHIP. THE

EXECUTIVE OFFICER IS NUCLEAR TRAINED AND HAS SERVED AS THE

EXECUTIVE OFFICER OF A SHIP. THE ACADEMIC DEPARTMENT HEADS

HAVE ALL SERVED AS ENGINEER OFFICERS OF NUCLEAR POWERED SHIPS.

THE INSTRUCTORS AT NUCLEAR POWER SCHOOL COME FROM TWO SOURCES:

(1) DIRECT INPUT OFFICERS RECRUITED SPECIFICALLY TO

SERVE AS INSTRUCTORS. THEY ARE SELECTED BY NAVAL REACTORS IN THE

SAME MANNER AS OFFICER STUDENTS BUT MUST MEET HIGHER ACADEMIC

CRITERIA IN THEIR EDUCATIONAL FIELD. AFTER A SIX WEEK NAVY

INDOCTRINATION COURSE AT NEWPORT, RHODE ISLAND, THEY REPORT

TO NUCLEAR POWER SCHOOL TO TEACH FOR THEIR FOUR YEAR TOUR OF;

DUTY IN THE NAVY. MANY.0F THESE OFFICERS HAVE ADVANCED DEGREES

39
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IN THEIR ACADEMIC SPECIALTY.

(2) 0FFICER t.HD ENLISTED INSTRUCTORS WHO HAVE ALREADY
TYPICALLY

COMPLETED A TOUR OF SEA DUTY ON A NUCLEAR POWERED SHIP.

THESE SEA RETURNEE INSTRUCTORS HAVE GRADUATED IN THE TOP FIFTY

PERCENT OF THEIR NUCLEAR POWER SCHOOL AND PROTOTYPE CLASSES.
OFFICER

THEY ALSO HAVE AN EXCELLENT FLEET PERFORMANCE RECORD.

INSTRUCTORS SO ASSIGNED HAVE ALREADY QUALIFIED TO SERVE AS

ENGINEER OFFICER OF A NUCLEAR POWERED SHIP.

PRE-SC1100L DEPARTMENT

THE PURPOSE OF PRE-NUCLEAR POWER SCHOOL IS TO BRING ALL

. ENLISTED STUDENTS TO A COMMON ACCEPTABLE LEVEL IN MATHEMATICS
AND PHYSICSJ TO PREPARE STUDENTS MEDICALLY AND ADMINISTRATIVELY

THE LENGTH
~FOR ENROLLMENTJ AND TO TEACH STUDENTS HOW TO STUDY.

OF PRE-SCHOOL IS EITHER SIX OR THREE WEEKS DEPENDING UPON THE

INDICATED ACADEMIC ABILITY OF THE STUDENT BASED ON THE NUCLEAR
FIELD QUALIFICATION IEST SCORE AND PREVIOUS NAVY SCHOOL

THE PRE-SCHOOL CURRICULUM IS MQI PART OF THE NUCLEARPERFORMANCE.

POWER SCHOOL CURRICULUM FOR TRAINING THE INDIVIDUAL TO BE A

NUCLEAR PROPULSION PLANT < OPERATOR.
PRE-SCHOOL GIVES STUDENTS WITH

WEAK HIGH SCHOOL ACADEMIC BACKGROUNDS A BETTER OPPORTUNITY TO

PASS THE RIGOROUS NUCLEAR POWER SCHOOL COURSEj IT ALSO

FACILITATES ASSIGNMENT OF PERSONNEL SO THAT LESS TIME IS WASTED

BETWEEN COMPLETICH OF NAVY RATING SCHOOL AND COMMENCEMENT OF

NUCLEAR POWER SCHOOL.

|
40
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ENLISTED DEPARTMENT

THE ENLISTED DEPARTMENT IS MADE UP OF SEVEN ACADEMIC
~

DIVISIONS EACH HEADED BY A DIVISION DIRECTOR. THE DIVISION DIRECTOR

IS RESPONSIBLE FOR THE SUBJECT CONTEh' 0F THE COURSE IN ACCORDANCE

WITH APPROYED TOPICAL GUIDES) F0F, TRAINING HIS INSTRUCTORSJ AND

FOR PREPARING ALL OF HIS EXAMINATIONS. THE ACADEMIC DIVISIONS

CONCENTRATE ON THE QUALITY OF THEIR TE>'CHING, THE QUALITY OF

THEIR GROUP EXTRA INSTRUCTION AND INDIVIDUAL TUTORING WHICH

IS GIVEN TO THE WEAKER STUDENTS.

THE ENLI3TED DEPARTMENT IS ALSO ORGANIZED MIL'ITARILY TO

PROVIDE ADVISORS WHO COUNSEL THE STUDENTS.

OFFICER DEPARTMENT

THE OFFICER DEPARTMENT IS ORGANIZED IN A SIMILAR MANNER TO

THE ENLISTED DEPARTMENT, WITH THE EXCEPTION THAT THE INSTRUCTORS

ALSO FILL A MILITARY ROLE AS ADVISORS AND COUNSELORS.

i

s

|
)
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CIVILIAN SUPPORT, BETTIS TECHilICAL CONSULTAtlTS

TWO EXPERIENCED CIVILIAN SCIENTISTS FROM THE BETTIS ATOMIC

POWER LABORATORY ARE IN RESIDENCE AT NUCLEAR POWER SCHOOL AS

TECHNICAL CONSULTANTS.

THE ROLE OF THE BETTIS IECHNICAL CONSULTANTS IS TO ACT AS

A TECHNICAL ADVISOR TO NUCLEAR POWER SCHOOL STAFF, MAINTAIN

LIAISON BETWEEN NUCLEAR POWER SCHOOL AND THE BETTIS ATOMIC POWER
LABORATORY, AND MONITOR NUCLEAR POWER SCHOOL EFFECTIVENESS. THEY

ALSO ASSIST THE INSTRUCTORS'IN PREPARING AND PRESENTING THE COURSEfj
MATEPIAL.

l

NUCLEAR POWER SCHOOL CURRICULUu |

THE NUCLEAR POWER SCHOOL CURRICULUM IS PREPARED UNDER MY

DIRECTION BY THE NAVAL REACTORS STAFF IN WASHINGTON.THE

ASSISTANCE OF THE NAVAL REACTORS LABORATORIES IS UTILIZED IN

DEVELOPING THE CURRICULUM. IHE COURSE AT NUCLEAR POWER SCHOOL

LASTS SIX MONTHS AND CONSISTS OF APPROXIf1ATELY 700 HOURS OF

CLASSROOM INSTRUCTION.

THE OFFICER STUDENT CURRICULUM INCLUDES MATHEMATICS,

PHYSICS, HEAT TRANSFER AND FLUID FLOW, ELECTRICAL ENGINEERING,

REACTOR DYNAMICS, CHEMISTRY, ASPECTS OF REACTOR PLANT OPERATIONS,

MATERIALS, RADIOLOGICAL FUNDAMENTALS, CORE CHARACTERISTICS AND

REACTOR PLANT SYSTEMS, WHICH IS AN OVERVIEW 0F ALL MECHANICAL AND
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ELECTRICAL SYSTEMS. OFFICERS RECCIVE INSTRUCTION UP TO AND

INCLUDING THE GRADUATE LEVEL.

IHE ENLISTED CURRICULUM INCLUDES REACTOR PLANT SYSTEMS,

MATHEMATICS, PHYSICS, HEAT TRANSFER AND FLUID FLOW, REACTOR

PRINCIPLES, CHEMISTRY, RADIOLOGICAL FUNDAPENTALS, MATERIALS,

SPECIALIZED IN-RATE INSTP"CTION ON PLANT SYSTEMS AND REACTOR PLANT

OPERATIONS. ENLISTED PERSONNEL RECEIVE INSTRUCTION AT THE

UNDERGRADUATE COLLEGE LEVEL.

THE CURRICULUM IS CAREFULLY ORGANIZED TO PROVIDE THE

PRINCIPLES OF SCIENCE AND ENGINEERING NECESSARY FOR UNDERSTANDING

THE OPERATION OF NAVAL NUCLEAR DROPULSION PLANTS, EACH SUBJECT

SERVES AS A BUILDINr, BLOCK SUPPORTING THE STUDENTS FURTHER

TRAINING. FOR EXAMPLE: IHE REACTOR PLANT SYSTEMS SUBJECT MATTER

SUPPORTS THE HEAT TRANSFER AND FLUID FLOW SUBJECT. MATHEMATICS

SUPPORTS ALL SUBJECTS. PHYSICS SUPPORTS REACTOR PRINCIPLES,

CHEMISTRY, AND RADIOLOGICAL FUNDAMENTALS SUBJECTS. ALL

COURSES USE SHIPBOARD EXAMPLES WHEN EXPLAINING CONCEPTS. FOR

EXAMPLE, IN MATHEMATICS THE INSTRUCTOR AVOIDS USING ABSTRACT

EQUATIONS AND USES THE FORMULAS FROM THE SUBJECTS THAT WILL BE
'

STUDIED AT THE SCHOOL.

CONTROL OF THE CURRICULUM STARTS WITH TOPICAL GUIDES.

THERE IS A TOPICAL GUIDE FOR EVERY SUBJECT TAUGHT AT NUCLEA7

POWER SCHOOL. THE TOPICAL GUIDE IS ORIGINATED BY ln: NUCLEAR

POWER SCHOOL STAFF, REVLEWED BY THE BETTIS LABORATORY, AND

43
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APPROVED BY NAVAL REACTORS. THE PU - tSE OF A TOPICAL GUf DE IS TO

REGULATE THE SUBJECT BY SPECIFYING WHAT tiUST BE COVERED, THE

ORDER IN WHICH THE TOPICS MUST BE COVERED, THE TIME ALLOTTED FOR

EACH TOPIC, AND WHEN EXAMINATIONS MUST BE GIVEN. LESSON PLANS

ARE DEVELOPED FROM THESE TOPICAL GUIDES FOR USE IN TEACHING A

CLASS. IN ADDITION, STUDENT LEARNING OBJECTIVES ARE DEVELOPED

FROM THE TOPICAL GUIDES. THESE OBJECTIVES TELL THE STUDENTS

WHAT THEY SHOULD BE GETTING OUT OF THE COURSE.

THE BASIS FOR TEXTBOOK AND OTHER DOCUMENT SELECTION iS

THAT THEY WILL DIRECTLY SG? PORT NUCLCAR POWER SUBJECTF, AS
'

WELL AS INCLUDE ADDITIONAL INFORMATION TO CHALLENGE EVEN THE

BEST STUDENT. MANUALS ARE PREPARED FOR NUCLEAR P0HER SCHOOL
,

FOR USE BY THE SCHOOL, THE PROTOTYPES, AND THE SHIPS IN THE

THESE MANUALS ARE PREPARED BY THE BETTIS OR KAPLFLEET.

LABORATORIES AND APPROVED BY NAVAL REACTORS F:.IOR TO ISSUE.

USE OF COMMERCIAL TEXTS FOR S0t1E SUBJECTS ARE APPROVED BY

NAVAL REACTORS. REACTOR PLANT MANUALS AND OTHER TECHNICAL

MANUALS ARE USED FOR INSTRUCTOR REFERENCE. BOOKS CONTAINING

PRACTICE PROBLEMS FOR EACH SUBJECT ARE PREPARED BY THE UUCLEAR

POWER SCHOOL AND GIVEN TO STUDENTS TO BE USED THROUGHOUT THE

COURSE.

INSTRUCTnR PUALITY CONTROL

IHE INITIAL TRAINING OI- A NEW INSTRUCTOR TAKES ABOUT THREE
,

MONTHS. DURING THIS INITIAL TRAINING THE NEW INSTRUCTOR IS FIRS'
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REQUIRED TO TAKE THE SUBJECT HE WlLL TEACH. HE W8LL GIVE PRACTICE

LECTURES AND BECOME FAMILIAR WITH RELATED NUCLEAR POWER SCHOOL

SUBJECTS. THE NEW INSTRUCTOR MUST PASS ORAL BOARDS ON THE

TECHNICAL CONTENT OF THE COURSE, AND PRESENT A CERTIFICATI0;l

LECTURE FOR THE DIVISION DIRECTOR, THE DEPARTMENT HEAD, AND THE

COMMANDING OFFICER. HE MuST ALSO PASS AN ORAL CERTIFICATION BCARD

BY THE DIVISION DIRECTOR, THE DEPARTMENT HEAD, AND THE COMMANDING

OFFICER. AFTER QUALIFICATION, THE TRAINING CONTINUES SO THAT

THE INSTRUCTOR WILL REMAIN CURRENT AND KNOWLEDGEABLE. AN
,

ANNUAL WRITTEN EXAMINATION IS ADMINISTERED TO ALL INSTRUCTORS TO
#

DETERMINE ANY WEAK AREAS. THE INSTRUCTOR R CLASSROOM PRESENTATION

IS AUDITED AT LEAST TWICE DURING EACH PERIOD HE TEACHES A SUBJECT.

IHE COMMANDING OFFICER, THE EXFCUTIVE OFFICER AND THE DEPARTMENT

HEADS ARE REQUIRED TO AUDIT ONE INSTRUCTOR EACH WEEK. ALSO BETTIS

IECHNICAL CONSULTANTS RANDOMLY MONITOR THE INSTRUCTOR 9 EVALUATION

RFPORTS ARE FILLED OUT BY THE AUDITORS AND DISCUSSED WITH THE

INSTRUCTOR. IMESE REPORTS ARE FORWARDED UP THE CHAIN OF COMMAND

AND FILED IN THE INSTRUCTOR TRAINING FOLDER AFTER ANY NECESSARY-

CORRECTIVE ACTION HAS BEEN TAKEN.
>

EXAMINATIONS

| BOTH OFFICER AND ENLISTED STUDENTS ARE REQUIRED TO PASS A

FOUR HOUR WRITTEN COMPREHENSIVE EXAMINATION PRIOR TO GRADUATION.

IN ADDITION, THERE ARE WEEKLY QUIZES AND A TWO HOUR EXAMIN/ ION

ABOUT EVERY TEN DAYS. NO MULTIPLE CHOICE OR TRUE AND FALSE

QUESTIONS ARE USED ON ANY EXAMINATICNS AT NUCLEAR POWER SCHOOL.

45
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'OJESTIC"E INVOLVi SINGLE AND MULTIPLE CONCEPTS WHICH RECUIRE ESSAY

A;:SWERS, EE:INITIONS, STATEMENTS OF FACTS, DE C ALCULATICM.

Ir.E PHI _0 SOPHY 0: OUE STION I NC- IS TO EXAMINE THE STUDENT IN EASIC

T-:E::Y ';D THE A::LICATION 0: THIS THEORY TO THE FRINCIPLES

C: CPERAT10i; 0F THE EASI: FLANT COMFONENTS Ai:D SYSTEMS.

CAREFUL QUALITY CONTROL IS EXERCISED IN THE PREPARATION

AND ADMINISTRATION OF EXAMINATIONS. EACH EXAMINATION IS WRITTcN

At:D REVIEWED EY TWO fiEMEERS OF THE ACADEtilC DIVISION. A TRIAL

EXAMINATION IS GIVEN TO ANOTHER MEMBER AS A CHECK ON ANY PROBLEMS

WHICH tiAY ARISE WITH THE QUESTIONS ON THE EXAMTNATION OR THE TIME

ALLOTTED FOR THE EXAMINATION. IHE EXAti1 NATION IS THEN REVIEWED

At:0 'P: ROVED BY THE ACADEMIC DIV'SION DIRECTOR, THE DEPARTMENT
.

HEAD, THE BETTIS IECHNICAL CONSULTANT AND FINt.LLY THE COMMANDING

OFFICER.. EXAMINATIONS ARE REVIEWED TO INSURE THAT THEY MEET THE

OBJECTIVES OF THE SUBJECT TOFICAL GUIDES, ARE TECHNICALLY

ACCURATE, AND HAVE ACCEPTABLE ANSWERS ON THE ANSWER KEYS.

IME/ MUST MEET THE STANDARDS OF DIFFICULTY FOR THE INDIVIDUAL

0"ESTIONS AND FOR THE TOTAL EXAMINATION.

A=TER THE EXAMINATION HAS BEEN GIVEN AND GRADED IT IS

REVIEWED BY THE INSTRUCTOR bfTH ALL OF HIS STUDENTS DURING THE

NEXT CLASS PERIOD. AT THIS TIME THE INSTRUCTOR DISCUSSES THE

CONCEPTS THAT GAVE THE STUDENTS THE MOST DIFFICULTY. IF A

STUDENT FAILS AN EXAtilNATION, THE INSTRUCTOR INTERVIEWS HIM

TO ANALYZE HIS PERFORMANCE ON THE EXAMINATION, SO THAT CORRECTIVE

-- ..__eyy.e.,:: ::::cc,-7U.. w e p\w,
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STilDENT C0" TROL

STUDENT PERFORMANCE IS CONTINOUSLY MONITORED, INSTRUCTORS

MONITOR STUDENT PERFORMANCE BY GRADING DAILY HOMEWORK, GIVING

FREQUENT QUIZZES AND A 2 TO 3 HOUR EXAMINATION ABOUT EVERY 10

DAYS. ADVISORS MONITOR THE STUDENTS PERFORMANCE BY INTERVIEWINC-

STUDENTS WHO HAVE ACADEMIC PROBLEMS WEEKLY, AND EVERY STUDENT AT

LEAST EVERY TWO WEEKS. THE ADVISOR REVIEWS RECORDS OF STUDENT

STUDY HOURS FOR CORRELATION WITH THE STUDENT'S ACADEMIC PERFORMANCE.

IF THE STUDENT'S GRADES ARE BELOW AVERAGE HE IS REQUIRED TO SIGN

IN WHENEVER HE STUDIES AT THE SCHOOL S0 THAT HIS STUDY HOURS CAN

BE CHECKED. THE ADVISOR ALSO MONITORS THE STUDENT BY ATTENDING

THE LECTURES AND OBSERVING THE STUDENT'S PARTICIPATION. IN

ADDITION, THE ADVISOR MEETS WITH ALL HIS STUDENT'S INSTRUCTORS AT

LEAST EVERY TWO WEEKS TO DISCUSS INDIVIDUAL OR GROUP STUDENT

PERFORMANCE. THE CLASS DIRECTOR MEETS WEEKLY WITH THE ADVISORS

AND THE ADVISORS REPORT WEEKLY BY MEMORANDUM TO THE CJMMANDING

OFFICER VIA THE CHAIN OF COMMAND. THIS WEEKLY MEMO DISCUSSES

ACADEMIC, MILITARY OR PERSONAL PROBLEMS THAT THE STUDENTS MAY

HAVE.

THE SENIOR STAFF, THE TOMMANDING OFFICER, EXECUTIVE OFFICER,

AND ACADEMIC DEPARTMENT HEADS, OBSERVE ONE SECTION WEEKLY.

THESE OBSERVATIONS COUPLED WITH GRADE REP 0oTS AND SECTION ADVISOR

MEMOS, INSURE THAT THE CHAIN OF COMMAND IS CURRENT ON THE QUALITY

OF STUDENT PERFORMANCE AND ON STUDENT PROBLEMS.
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VARIOus ACTIONS . IRE AVA L'.:n E TO A9S *~ C T U U .P WO AFa

HAVING DIFFICULTIES. IHE ACTIGIG DESlho TO CORRECT 4ADP'.:C

DEFICIENCIES INCLUDE A MANDATORY STUDY PR3GRA- it: nHICH ':TUDENT.

ARE ASSIGNED A CERTAIN NU.32R OF HOU.PS TO STUDY OM /, WEEKLY DAS!"v

BASED ON THEIR GRADES. S;: : WEAK STUDENTS AR:. A:SIGNEP WEEKEND

REVIEW PACKAGES CONTAINING ADDITIONAL HOMEWORK GUESTIONS TO BE

ANSWERED AND REVIEWED. IN ADDITION, STUDENTS ARE ASSIGNED

SATURDAY MORNING MAKEUP WORK IF THEY HAVE NOT DEVOTED REASONABLE

EFFORT ON THEIR HOMEWORK. WEAK STUDENTS ARE ASSIGNED INSTRUCTOR
:

ASSISTANCE BY THEIR SECTION ADVISOR OR AN INSTRUCTOR FOR
-

.

PERSONALIZED HELP. THERE ARE MANDATORY EXTRA INSTRUCTION

SESSIONS WEEKLY FOR POOR STUDENTS IN EVERY SECTION.

IF RECUIRED, A STUDENT IS GIVEN EXAM FAILURE COUNSELLING.

THE INSTRUCTORS AND SECTION ADVISORS REVIEW THE STUDENT'S

EXAMINATION TO DETERMINE THE REASONS FOR HIS FAILURE, INCLUDING

A CHECK OF HIS STUDY HABITS AND CLASSROOM NOTES. THEY THEN DEVELOP

A CORRECTIVE STUDY PROGRAM FOR THE STUDENT.

IF A STUDENT HAS CONTINUALLY FAILED EXAMS HE GOES BEFORE

AN ACADEMIC BOARD. IHESE ACADEMrC BOARDS GIVE ORAL EXAMINATIONS

TO DETERMINE A PARTICULAR STUDENT'S CURRENT LEVEL OF KNOWLEDGE AND

HIS POTENTIAL TO SUCCESSFULLY COMPLETE THE COURSE.
THE BOARD CAN

RECOMMEND RETENTION ON ACADEMIC PROBATION OR THAT THE STUDENT BE

DROPPED, DE?ENDING ON THE KNOWLEDCE THE STUDENT SHOWS AT THE

BOARD.

~
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I APPROVE ALL OFFICER STUDENT DISENROLLMENTS FROM iiUCLEAR

POWER SCHOOL. A MEMBER OF MY STAFF APPROVES ALL ENLISTED STUDENT

DISENROLLMENTS.

STUDENT RECORDS

COMPLETE RECORDS ARE MAINTAINED ON EACH STUDENT'S WORK AT

NUCLEAR POWER SCHOOL. IHIS INCLUDES ALL OF THE RESULTS OF HIS

EXAMINATIONS, HIS PROGRESS AND EVERY PERSONAL COUNSELLING SESSION

flIS COMMENT. FOLDER WHICH CONTAINS SUMMARIES OF ALLHE IS GIVEN.

COUNSELLING SESSIONS WHILE AT NUCLEAR POWER SCHOOL IS RETAINED

FOR FIVE YEARS WHILE HIS CLASS STANDING AND COURSE AVERAGE IS

MAINTAINED PERMANENTLY ON FILE.

i
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PROTOTYPE ODERETlHAL T! El

OPERATIONAL TRAINING IF CCNDI.'OTED AT E!S4T ' AND-M.f:D

IIAVAL REACTORS PROTOTYFES. IHREE ARF LOCAi 7 ;.T THE l . .'A!.

REACTORS FACILITY, IDAHO FALLS, IDAHO TOUR AT WEST I'i! LT 0n ,

NEW YORK: AND ONE AT WINDSOR, CONNECTICUT. IHE3E PROTO-

TYPES ARE OWNED AND OPERATED BY THE DEPARTMENT OF ENERGY

(DOE) PRIMARILY TO PROVIDE RESEARCH AND TEST FACILITIES

'FOR THE DOE NAVAL REACTORS LABORATORIES. INSTRUCTION IS

PROVIDED BY NAVAL PERSONNEL AND BY CIVILIAN PERSONNEL FROM

THE NAVAL REACTORS LABORATORIES. THE NAVY PROVIDES SOME

OF THE CLASSROOM AND ADMINISTRATIVE FACILITIES TOGETHER

WITH MOST OF THE OPERATING CREW FOR THE PROTOTYPE PLANT.

THE DOE IN TURN MAKES THE PLANT AVAILABLE FOR TRAINING

WHEN IT IS 10T OTHERWISE REQUIRED FOR DEVELOPMENTAL TESTING.

AT THESE PROTOTYPES, THE NAVY PERSONNEL IN TRAINING

RECEIVE LECTURES AND ON-THE-JOB INSTRUCTION IN THE PRACTICAL

ASPECTS OF REACTOR PLANT OPERATION. THEY OPERATE ALL OF

THE EQUIPMENT ASSOCIATED WITH THE REACTOR PLANT UNDER THE

SUPERVISION OF QUALIFIED INSTRUCTORS. OFFICERS QUALIFY

AS ENGINEERING OFFICER OF THE WATCH. THEY MUST DEMONSTRATE

A THOROUGH KNOWLEDGE OF ALL THE REACTOR PLANT AND STEAM

PLANT SYSTEMS AS WELL AS THE DETAILED OPERATING CRITERIA

AND PROCEDURES, AND DEMONSTRATE THE ABILITY TO PERFORM'

OPERATIGC ON ALL WATCH STATIONS IN THE PROTOTYPE PLANT!

THEY MLST DEMONSTRATE THAT THEY CAN TAKE CHARGE OF THE

PLANT AND PUT IT THROUGH NORMAL AND CASUALTY MANEUVERS.
.
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ENLISTED MEN 00ALIFY AS OPERATORS OF EGUTPMENT CONNECTEL )

WITH THEIR PARTICULAR RATING. IHIS GL'ALIFICATION CONSISTS

OF DEMONSTRATING GENERAL KNOWLEDGE OF ALL REACTOR PLANT

SYSTEMS AND DETAILED KNOWLEDGE OF THOSE ASSOCIATED WITH

THEIR OWN RATING. IHEY MUST QUALIFY ON THE WATCH STATIONS

THEY WOULD NORMALLY STAND ABOARD SHIP, AND THEY MUST BE

ABLE TO HANDLE NORMAL MAINTENANCE PROBLEMS ON THEIR EQUIP-

MENT.

I WANT TO MAKE IT CLEAR THAT THIS TRAINING IS ALL

CARRIED OUT ON AN OPERATING PROTOTYPE PROPULSION PLANT,

RQI ON A REACTOR SIMULATOR.
AS FAR AS I AM CONCERNED,'

YOU CANNOT TAKE AN INEXPERIENCED PERSON AND TRAIN HIM ON

A REACTOR SIMULATOR. EVERY TIME HE MAKES A MISTAKE ON

A SIMULATOR, THE INSTRUCTOR STOPS AND MERELY MOVES SOME

SWITCH BACK TO ITS PROPER POSITION AND THEN GOES ON. ON

A SUBMARINE IF YOU MAKE A MISTAKE, THE REACTOR COULD SHUT

D0k'N WHEN THE SHIP IS SUBMERGED. IF THERE IS AN ENEMY

RIGHT THERE, YOU CANNOT COME TO THE SURFACE AND REGROUP.

IT IS IMPERATIVE THAT THE TYPE OF TRAINING BE GEARED TO

THIS INCREASED LEVEL OF RESPONSIBILITY, YOU HAVE TO TRAIN

PEOPLE TO REACT TO THE REhL SITUATION AT ALL TIMES! BUT
'

IF THEY ARE TRAINED WITH A SIMULATOR, THEY TEND TO EXPECT

THERE WILL BE NO CONSEQUENCES AS A RESULT OF THEIR ACTIONS.

THIS SIMPLY WON'T WORK IN REAL LIFE,
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SOME COMPANIES HAVE TRIED TO SET If!T' THE sJ31NE '

BUILDING REACTOR SIMULATORS FOR U.* CLAIMING IT WILL .LLO'et

US TO TRAIN OUF. PEOPLE FAST. IHEN THEY C AN Ghr.fr~ A ",f 4-

T!FICATE THAT THE IIA'lY PEOPLE OPERATED A S!MU_ATOR.

BUT I MANT.TO KNOW THAT THEY CAN OPERATE A RLAL HONEST-

T0-GOODNESS REACTOR PLANT.

I WOULD SAY THAT FOR ANYONE DEALING WITH NUCLEAR POWEF.,

IT IS TOO COMPLEX A TECHNOLOGY TO HAVE PEOPLE JUST GET AN

IDEA HOW TO OPERATE A REACTOR BY LEARNING HOW TO THROW

A FEW SWITCHES THAT CAN BE IMMEDIATELY CHANGED TO CORRECT

AN ERROR. IHE FACT THAT YOU WILL BE OPERATING A REACTOR

IN A SHIP IN COMBAT WHERE PEOPLES' LIVES DEPEND ON YOUR

PERFORMANCE GIVES YOU AN ENTIRELY DIFFERENT FEELING ABOUT

THE IMPORTANCE OF PROPER TRAINING.

I GO OUT ON THE INITIAL SEA TRIALS OF EVERY NUCLEAR

SHIP. MORE THAN HALF THE CREW HAVE NEVER BEEN TO SEA

BEFORE, I AM TALKING ABOUT A BRAND NEW SHIP. YET I

PUT THEM THROUGH THEIR PACES. I REQUIRE THEM TO EXERCISE

THE SHIP AND THE PROPULSION PLANT TO ITS FULLEST.
NOW,

THIS IS A NEW CREW, AND THEY MUST DO ALL THESE THINGS WHEN

THEY HAVE HAD LITTLE OR NO EXPERIENCE AT SEA.
THEY HAVE

NO OUTSIDERS TO ADVISE THEM, AND THEY MUST BE ABLE TO

OPERATE THE SHIP CORRECTLY FOR ME TO BE SATISFIED.
THE

ONLY WAY THEY CAN DO THIS IS IF THEY HAVE BEEN PROPERLY

TRAINED UNDER CIRCUMSTANCES IDENTICAL TO WHAT THEY ENCOUNTER
.
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AT SEA. YOU CANNOT DO THIS WITH SitiULAT7ES.

INTR 0 DUCT!0N TO PROTOTYPE IPL i!DE

TRAININ' AT ANY ONE OF THE ElGHT PROTOTYPES IS CON-

DUCTED THE SAME WAY, AND IS BASED ON A FOUR-PHASE PROGRAM

COVERING A 26 WEEK TRAINING PERIOD.
A CLASSROOM PHASE,

TRANSITION PHASE, IN-Hull PHASE AND PROFICIENCY PHASE

MAKE UP THE BASIC PROTOTYPE TRAINING PLAN.

THE STUDENTS ARE ASSIGNED TO ONE OF THE PROTOTYPES

UPON COMPLETION OF UUCLEAR POWER SCHOOL.WHEN THE CLASS

ARRIVES, IT STARTS CLASSROOM TRAINING WHICH IS PRIMARILY

CONDUCTED IN SPACES OUTSIDE THE PROTOTYPE HULL. AFTER

FIVE WEEKS, THE STUDENT STARTS MAKING THE TRANSITION INTO

THE HULL AND HE THEN BEGINS WATCHSTANDING TRAINING UNDER

INSTRUCTION. THIS IS WHAT PROTOTYPE TRAINING IS ALL ABOUT;

TO GIVE THE MAN IN-HULL EXPERIENCE OPERATING THE REACTOR

PLANT, OPERATING EQUIPMENT VERY MUCH LIKE THAT HE WILL

BE OPERATING AT SEA, USING PROCEDURES LIKE THOSE HE WILL

BE USING AT SEA. THE MAJOR OBJECTIVE OF PROTOTYPE TRAINING

IS TO MAKE THE BEST USE OF THE TRAINING THAT IS DONE IN

THE HULL WITHIN THE CONSTRAINTS OF REACTOR SAFETY.
AT

THE CONCLUSION OF THE WATCHSTANDING TRAINING UNDER INSTRUCTION,

THE MAN QUALIFIES BY PASSING WRITTEN AND ORAL EXAMS. IHIS

ALLOWS HIM TO STAND THE WATCH AND TO OPERATE THE EQUIPMENT

ON HIS OWN--WITHOUT THE PRESENCE OF AN INSTRUCTOR. AFTER

HE HAS QUALIFIED, AND IN THE PERIOD BEFORE HIS CLASS GRADUATES,
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HE STANDS WATCHES TO GAIN PRol'ICIENCY AS A WATCHSTAUDER.

THERE ARE TWO REASONS WHY THE PROGRAF' IS BASED ON

T4ESE FOUR PHASES. FIRST, THIS IS A SYST2MATIC APPRCACH

TO PREPARE THE MAN TO STAND WATCHES BY GETTING HIM TO

LEAR!! THE SYSTEMS AND COMPONENTS HE WILL BE OPERATING,

AND THEN ACTUALLY OPERATING THEM. IT IS A REPETITIVE

PROCESS WHICH GOES FROM THEORY, TO HARDWARE FAMILIARITY,

TO OPERATION. IHE PREPARATION ENABLES A MORE EFFICIENT

USE OF THE PROTOTYPE REACTOR PLANT WHEN THE MAN ENTERS

THE WATCHSTANDING PHASE.

SECOND, WITH THIS FOUR-PHASE PROGRAM, TWO CLASSES

FROM NUCLEAR POWER SCHOOL CAN BE ACCOMMODATED AT THE PLANT

AT THE SAME TIME. AGAIN, THIS MAKES FOR THE BEST USE OF

THE PROTOTYPE EQUIPMENT. THE TIME 0"I CLASS STARTS INTO

WATCHSTANDING TRAINING COINCIDES WITH THE TIME THE PREVIOUS

CLASS QUALIFIED, AND THE TIME IT ENDS WATCHSTANDING TRAINING

COINCIDES WITH THE TIME THE NEXT CLASS STARTS ITS

WATCHSTANDING TRAINING.

.

PROTOTYPE CLASSROOM PHASE

THE CLASSROOM PHASE IS OF FIVE WEEKS DURATION. THIS

PHASE CONSISTS PRIMARILY OF LECTURES, COUPLED WITH SOME

PRACTICAL TRAINING.

.
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IN THE CLASSROOM PHASE. THE STUDENT SPENDS 12 HOUdS

A DAY AT THE SITE,' MONDAY THROUGH FRIDAY. DUP.!!!G THIS

TIME AN OFFICER GETS ABOUT 7 HOURS A DAY OF LECTURES AND

EXAMINATIONS, AND AN ENLISTED MAN ABOUT O HOURS PER DA'/.

THE REMAINING FIVE TO SIX HOURS IS SPEtiT IN STUDY AT THE

SITE.

THE LECTURES COVER THE MECHANICALS ELECTRICAL',' AND REACTOR

SYSTEMS THAT ARE SPECIFIC TO THE PLANT TO WHICH THE TRAINEE

IS ASSIGNED'.' IN ADDITION,' HE RECEIVES LECTURES IN CHEMISTRY
'

AND RADIOLOGICAL CONTROLS. IN MECHANICAL SYSTEMS',' FOR

EXAMPLE',' THE OFFICER GETS THREE WEEKS OF CLASSROOM INSTRUCTION.

AB0uT HALF 0F THESE LECTURES COVER PRIMARY PLANT REACTOR

MECHANICAL SYSTEMS AND THE OTHER HALF COVER THE SECONDARY

STEAM PLANT MECHANICAL SYSTEMS.

YOU MAY ASK WHY THE STUDENT MUST GET SO MUCH CLASSROOM

INSTRUCTION,' SINCE HE HAS JUST FINISHED NUCLEAR POWER
'

-

SCHOOL.' AT NUCLEAR POWER SCHOOL HE WAS TAUGHT THE THEORETICAL
'

BASIS FOR THE SYSTEMS: FOR EXAMPLE,' HEAT TRANSFER AND
'

FLUID FLOW. IN TEACHING THEORY AT NUCLEAR POWER SCHOOL,

AN S5W SUBMARINE PLANT WAS USED AS THE PRIMARY EXAMPLE

AS IT IS THE MOST NUMEROUS OF THE VARIOUS TYPES OF PROPULSION

PLANTS IN USE IN THE FLEET. AT THE PROT 0 TYPE,' THE STUDENT
'

MUST LEARN THE SYSTEMS OF THE SPECIFIC PLANT (S1W','

FOR EXAMPLE,' IS THE PROTOTYPE OF THE NAUTILUS PROPULSION
'

PLANT AND A1W IS AN AIRCRAFT CARRIER PROTOTYPE) TO WHICH
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CVER ALL SYSTEM LAYOUT 5 AF,E S IM!L .F O!! /.LL TEE ? .,/ "TC . - 'E

STUDENT MUST LEARt! THE DETAILS ABOUT THE SF:' iFic 4 e-

S TT:AI. :!3 /* THE ' PPO':- ' r"NE L|!LL OPERATE DURINC H:

IHE MECHANICAL, ELECTF.;AL, AND REACTOR LCCTUT.ES ARE

ALL ORIENTED TO THE SPECIFIL PROTOTYPE. EACc. MAN GETE

THESE LECTURES FROM THE VIEWPOINT OF HIS JOB'.'FOR EXAMPLE,

THE OFFICER GETS THESE LECTURES FROM THE VIEWPolNT OF F'IS

JOB'AS A SUPERVISOR WITH REGARD TO THESE SYSTEMS.
i

AS HE GOES THROUGH THESE LECTURES, THE STUDENT HAS

STUDV ASSIGNMENTS TO COMPLETE. WE CALL THESE HOMEWORK!
!

BUT SINCE ALL THIS IS CLASSIFIED MATERIAL.' THE STUDENT
'"

'

HAS TO COMPLETE IT AT THE SITE RATHER THAI: AT HOME. ONE

PART OF THESE STUDY ASSIGNMENTS REQUIRES THE STUDENT TO GET

| INTO THE HULL AND TRACE OUT THE PLANT SYSTEMS--HAND OVER

HAND--FINDING OUT WHAT THEY 1.00K LIKE AND WHERE THEY GO.

IN ADDITION TO THE MECHANICAL, ELECTRICAL AND REACTOR

SYSTEMS, THE STUDENT GETS CHEMISTRY AND RADIOLOGICAL

f CONTROLS LECTURES. THE LECTURES IN CHEMISTRY AND RADIO-

LOGICAL CONTROLS ARE NOT SPEC r!C TO EACH PLANT--SINCE

THESE AREAS ARE COMMON TO ALL REACTOR PLANTS. THE OFFICER

STUDENT GETS MUCH MORE IN THIS AREA THAN THE ENLISTED

STUDENT. THIS IS BECAUSE WE DO NOT TRAIN MOST ENLISTED

PERSONNEL TO DO MUCH IN CHEMISTRY AND RADIOLOGICAL CONTROLS,
'
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OTHER THAri WHAT f S NEEDED FOR THEIR OWN PERSONAL SAFETY AND

TO DO THEIR JOBS.' LATER, ENLISTED SPECIALISTS CALLED

ENGIrlEERINC LABORATORY IECHNICIANS ARE TRAINET: 'N CHEMISTRY
'

Af!D RADIOLOGICAL C0ffTROLS. WE HAVE FOUND THAT IT TAKES

THREE ADDITIONAL MONTHS TO TRAIN ENLISTED PERSONNEL TO

BECOME SPECI ALISTS I!! THIS AREA. THE OFFICER,' HOWEVER,
'

MUST GET MORE AT THIS POINT BECAUSE HE WILL BE SUPERVISING

THIS AREA.

WP,ITTEf4 EXAMIf1ATIONS OF ONE TO TWO HOURS LENGTH ARE

GIVEN EVERY WEEK. THERE IS NO COMPREHENSIVE WRITTEN

EXAMINATION AT THE END OF THE CLASSROOM PHASE.
INSTEAD,

;

THE WEEKLY EXAM GRADES ARE USED BY THE STAFF TO IDENTIFY

WEAK AREAS WHERE THE STUDENT WILL NEED EXTRA WORK. A

BANK OF EXAMINATION Q'JESTIONS AND ANSWER KEYS IS MAINTAINED

FOR ALL WRITTEN EXAMINATIONS GIVEN AT THE PROTOTYPE.

EACH QUESTION AND ANSWER HAS BEEN REVIEWED INDEPENDENTLY

FOR TECHNICAL ACCURACY',' CLARITY, SCOPE Af1D DEPTH OF THE

QUESTION. Ill ADDITION',' THE OVERALL EXAMINATION IS REVIEWED

AND APPROVED BEFORE USE.

REQUIREMENTS HAVE BEEi! ESTABLISHED ON THE REUSE OF

QUESTIONS FROM THE EXAMINATION BANK IN SUBSEQUENT EXAMS".'

IHERE ARE ALSO REQUIREMENTS ON THE TYPES OF QUESTIONS THAT

ARE USED. FOR EXAMPLE, NO TRUE AND FALSE QUESTIONS ARE

ALLOWED. ESSAY QUESTIONS AND PROBLEMS REQUIRING CALCULATIONS
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MUST MAKE UP AT LEAST 40% OF THE EXAM.
f f NALLY', THE EXAi',

'

QUESTIONS AND ANSWERS ARE REVIEWED ANMUALLY FOR TECHNICAL

ACCURACY AND CONTENT.

IF A STUDENT FAILS AN EXAMINATION, HE IS ASSIGNED a

REMEDIAL UPGRADING PROGRAM TAILORED TO HIS INDIVIDUAL

STAFF ADVISORS FOLLOW THE STUDENT'S PROGRESSNEEDS.

DAILY TO ENSURE THAT THE REMEDIAL ASSIGNMENTS ARE COMPLETED.

STUDENT COUNSELING IS IMPCRfANT TO DETECT PROBLEMS EAP.LY

BEFORE THE TRAINEE HAS FALLEN T00 FAR BEHIND',' EACH STUDENT

RECEIVES PERIODIC INTERVIEWS FROM PLANT SUPERVISORS.
~

INTERVIEWS ARE REQUIRED AT LEAST EVERY TWO WEEKS, UPON

ANY EXAMINATION FAILURE','OR FOR GENERALLY LOW GRADES.

THE FREQUENCY OF THESE INTERVIEWS INCREASES TO WEEKLY

IN LATER PHASES OF TRAINING.

ALL INTERVIEWS AND UPGRADING PROGRAMS ARE DOCUMENTED

IN THE STUDENT'S RECORD. THFSE RECORDS ARE ESSENTIAL

IN THE EVENT THAT WE MUST DISU, ROLL THE STUDENT.

THE QUALITY OF LECTURES IS ASSURED THROUGH THE USE OF

APPROVED LESSON PLANS AND BY MONITORING OF THE LECTURES.

EACH INSTRUCTOR IS MONITORED AT LEAST ONCE DURING EACH

CLASSROOM PHASE BY SENIOR NAVY OR CONTRACTOR MANAGEMENT.

THE MONITOR HAS A COPY OF THE LESSON PLAN WITH HIM, AND

HE FILLS OUT AN EVALUATION FORM WHICH IS REVIEWED BY THE

INSTRUCTOR AND HIS SUPERVISOR.
'
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PROTOTYPE TMNSII!n'i P"A'iE

IHE PROTOTYPE IRANSITION PHASE STACT3 C hTF'; SIT c TER

COMPLET!ON OF THE CLASSROOM TRAINING. AT~4E~ tat 0: THEr

' TRANSITION PHASE, THE STUDENTS ARE DIVIDED IMTC FCUP GROUPS AG

EACH GROUP IS ASSIGNED TO A CREW. IHEY G0 CN AN FIGHT '00R-

ROTATING SHIFT SCHEDULE, 30 THERE IS ALWAYS ONE CREW OFERATING

AND TRAINING ON THE PLANT, 24 HOURS A DAY AND SEVEN DAYS A

A.TER THEIR EIGHT HOUR SHIFT AS THE CREW IN THE HULL,WEEK. =

THE STUDENTS AND STAFF WORK ADDITIONAL HOURS. THE STUDENTS

CONTINUE TO WORK AT LEASt E0 H0uRS A WEEK DURING THIS PERIOD.

IWO MAJOR TRAINING EFFORTS ARE INVOLVED IN THE TRANSITION

PHASE! SYSTEMS TRAINING, AND THE BEGINNING OF WATCHSTANDING

OUALIFICETION. IHE SYSTEMS TRAINING REQUIREL MORE DETAILED

STUDY THAN THE STUDENT WAS EXPOSED TO IN CLASSROOM PHASE
>

LECTURES. IT IS PRIMARILY A SELF STUDY OF EACH PLANT SYSTEM,

FOLLOWED BY A ONE-HALF TO TWO HOUR ORAL CHECKOUT OF THAT SYSTEM,

THE STUDENT STARTS STANDING TRAINING WATCHES IN-HULL AT ABOUT

THE NINTH WEEK. DURING THE TRANSITION PHASE SOME STUDENTS STAND

WATCHES IN-HULL: SOME STUDY FOR A SYSTEM CHECKOUT AND SOME

ARE RECEIVING THESE SYSTEM CHECK 0UTS.

IN SYSTEMS TRAINING, THE STUDENT FIRST LEARNS THE INDIVIDUAL

SYSTEM AND ITS COMPONENTS, THEN THE INTERRELATIONSHIP EETWEEN
'

THE SYSTEMS -- HOW THEY AFFECT OR INTERFACE WITH EACH OTHER --

AND-FINALLY HOW TO OPERATE ALL OF THE INDIVIDUAL SYSTEMS AS AN
|

INTEGRATED PLANT. THE DOCUMENT THAT TELLS THE STUDENT WHAT HE

.
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NEEDS TO KNOW ABOUT A PARTICULAR SUBJECT, AND TELLS 7:E

INSTRUCTOR ON WHAT HE SHOULD EXAMINE THE ST' DENT, f S CA L'_EDJ

THE QUALIFICATION STANDARD. THE QUALIFICATION STANDARD

CONTAINS A PLACE FOR ALL THE CHECKOUT SIGNATURES THE ETUDENT

MUST GET DURING HIS SIX MONTH PERIOD AT THE fn TOTYPE. IHESE

SIGNATURES VERIFY THAT THE STUDENT HAS COMPLETED A GIVEN

PORTION OF HIS TRAINING. EVENTUALLY THIS BECOMES THE LEGAL

RECORD OF THE STUDENTS QUALIFICATION. ONLY AUTHORIZED

INSTRUCTORS CAN GIVE THESE SIGNATURES, AND A SYSTEM IS USED

WHEREBY CERTAIN SIGNATURES ARE EMBOSSED TO GUARD AGAINST

IMPROPER SIGNING OF THE QUALIFICATION RECORD. EXAMPLES OF

THE TYPE OF KNOWLEDGE REQUIRED BY THE QUALIFICATION STANDARD

FOR A SYSTEM OR COMPCNENT ARE " EXPLAIN THE FUNCTIONS OF THE

SYSTEM "0R, AFTER HAVING PHYSICALLY TRACED THE SYSTEM IN THE

PLANT, " DRAW A ONE-LINE SKETCH OF THE SYSTEM FROM MEMORY:

USING APPROPRIATE SYMBOLS AND NOMENCLATURE AND SHOWING THE ITEMS

LISTED BELOW."

THE 2UALIFICATION STANDARD PLAYS AN EQUALLY IMPORTANT ROLE

IN WATCHSTANDING TRAINING AND QUALIFICATION. HERE IT INDICATES

THE PRACTICAL FACTORS AND TRAINING WATCH REQUIREMENTS THAT THE

STUDENT MUST MEET.

THE SECOND MAJOR TYPE OF TRAINING DURING TRANSITION PHASE

IS WATCHSTANDING. TO QUALIFY AT THE PROTOTYPE, ALL STUDENTS

ARE REQUIRED TO STAND A GIVEN MINIMUM NUMBER OF WATCHES UNDER

THE INSTRUCTION OF QUALIFIED STAFF WATCHSTANDERS. DURING
~

'
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THESE WATCHES, THE STAFF FATCHSTANDER ;S REdPONb ALE F0F TPE

WATCH STATION: HOWEVER, HE FULFILLS THIS RESPCNE'd!LITY U.

USING THE STUDENT TO CARRY OU" WAl!.HSTANLING NilES.

DURING THESE WATCHES, THE STUDENT IS EXPECTED TO ACT is3 .F

HE WERE RESPONSIBLE FOR THAT WATCH. IHE STAFF INSTRUCTOR

WATCHES EACH MOVE AND STOPS AND CORRECTS THE STUDENT IF HE

STARTS TO MAKE A MISTAKE.

THE STUDENT IS GRADED ON EACH WATCH, AND MUST RECEIVE A

SATISFACTORY GRADE OR HE DOES NOT GET CREDIT FOR THE WATCH.

THE STUDENT IS EXFECTED TO SIGNIFICANTLY IMPROVE HIS WATCH-

STANDING CAPAEILITY AS HE GAINS EXPERIENCE OF EACH WATCHSTATION.

IHIS FACTOR IS TAKEN INTO ACC09NT WHEN ASSIGNING HIM A GRADE.

DURING THE WATCH, THERE ARE PRESCRIBED THINGS THE STUDENT

MUST D0, SUCH AS STARTING UP AND SHUTTING DOWN A PIECE OF

EQUIPMENT. THESE ARE CALLED " PRACTICAL FACTORS." IHE STUDENT
.

DOES THESE UNDER INSTRUCTION, WITH THE STAFF INSTRUCTOR

PROVIDING DIRECT SUPERVISION. THE EMPHASIS IS ON THE STUDENT

DOING THE OPERATION HIMSELF. THIS IS ACCOMPLISHED BY FIRST

TALKING THROUGH THE OPERATION AND THEN LETTING THE STUDENT

PERFORM IT. THE STAFF INSTRUCTGR ASKS THE STUDENT SUCH THINGS

AS: "HOW ARE YOU GOING TO START UP THAT PUMP?": "SHOW ME THE J

PROCEDURE'; " DISCUSS EACH STEP WITH ME"; "WHAT IS THE PURPOSE

BEHIND THAT STEP?"; "WHAT WOULD HAPPEN IF YOU DID NOT DO THAT
|
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STEP?"3 "WHAT ELSE !N THE PLANT WILL BE AF ECTED BY !T7"
I ,-' .,

f
SORT OF QUESTIONING IS IMPORTANT BECAUSE IT ALLOWS THE

INSTRUCTOR TO DETERMINE IF THE STUDENT UNDERSTANDS WHY HE

DOES A PARTICULAR THING, RATHER THAN THE LATTER MERELY l'NOMING
-

THAT HE MUST TURN A SWITCH OR OPEN A VALVE.

PROTOTYPE PLANT OPERATIONS ARE SCHEDULED TO COINCIDE WITH

THE EXTENT THE CLASS HAS PROGRESSED THROUGH THE TRAINING

PROGRAM. FOR THE FIRST STUDENT TRAINING WATCHES, THE PLANT IS

HELD IN A STEADY-STATE STEAMING CONDITION. THIS MEANS THE

REACTOR IS AT A CONSTANT PCWER AND A STEADY-STATE CONDITION

EXISTS IN THE ENGINER00M. LATER ON, THE SCHEDULE CALLS FOR

MORE COMPLICATED OPERATIONS, SUCH AS STARTUPS AND SHUTDOWNS

OF THE STEAM PLANT, STARTUPS AND SHUTDOWNS OF THE REACTOR,

A.4D CASUALTY DRILLS. IT IS IMPORTANT TO NOTE THAT IN THE CASE

OF THE OFFICER STUDENT QUALIFYING AS ENGINEERING OFFICER OF

THE WATCH, HE NOT ONLY STANDS TRAINING WATCHES AND COMPLETES

PRACTICAL FACTORS AS ENGINEERING 0FFICER OF THE WATCH, BUT

ALSO STANDS WATCH AT THE ENLISTED WATCH STATIONS AND DOES

PRACTICAL FAC~JRS THERE ALSO,

IHIS GIVES THE OFFICER A BETTER OVERALL FEEL FOR WHAT

IS HAPPENING THROUGHOUT THE PLANT.
AS AN EXAMPLE, AT ONE OF

OUR PROTOTYPES THE OFFICER STUDENT MUST STAND A MINIMUM OF

ABOUT 180 HOURS OF TRAINING WATCHES OF WHICH SEVENTY PER CENT

ARE DEVOTED TO WATCHES OTHER THAN ENGINEERING 0FFICER OF THE

WATCH.
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DUR!NG WATCHSTAfiDING TRAINIf!G, THE STUDEf;T IS ALCO

INSTRUCTED ON PROPER COMMUNICAT10f:S PROCEDURES AND FOR'4ALITY

IN COMMUNICATIONS. HE IS ALSO INSTRUCTED IN LOGi',EEPINC .iML

OTHER NORMAL DUTIES OF A WATCHSTAtDF.R.

OTHER TRAINING CONDUCTED DURING THE TRANSITION PHASE

INCLUDE LECTURES,' SEMINARS AND TRAINING EXERCISES. A SERIES
'

OF LECTURES ARE GIVEN WHICH ARE DETAILED AND SPECIFIC FOR

EACH ENLISTED RATING, AND FOR THE OFFICERS. THESE LECTURES

ARE GIVEN ON SUBJECTS WMERE EXPERIENCE HAS SHOWN THAT MORE

EMPHASIS IS NEEDED TO GET THE MESSAGE THROUGH TO THE STUDENT.

IHIS SERIES IS ABOUT 40 HOURS LONG. FOR OFFICERS IT COVERS

REACTOR PLANT INSTRUMENTS AND CONTROL, ELECTRICAL EQUIPMENT

AND CONTROL, AND THE MAIN TURBINE.

IWO OTHER TYPES OF TRAINING ARE STARTED DURING TRANSITION

PHASE: SEMINARS AND TRAINING EXERCISES. EXPERIENCE HAS SHOWN

THAT TRAINING IN DIFFERENT FORMS IS NECESSARY TO PROVIDE A

SOUND BASIS FOR OPERATION AND FOR THE KINDS OF ENGINEERING

JUDGEMENT THAT WILL BE NEEDED AT SEA. IN ADDITION, REPETITION

AND DIFFERENT FORMS OF TRAINING ARE REQUIRED TO OBTAIN ADEQUATE

RETENTION.

IN THE TRANSITION PHASE, THE STUDENT RECEIVES

TRAINING THROUGH SEMINARS. THESE SEMINARS ARE

REQUIRED ON WATCHSTANDING PRINCIPLES',' SUCH AS
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WATCH RELIEF PROCEDURES, COM'.UNICr IONS- :i. " % LI'~ N'^ .. U

' ' M '. E'-COMPLIANCE, TAGOUTS$ CA50AJ " CONTE 0L, ,, Ai;L 4~ ,
..

$LSO, SEM!NARS ARE REC'JIEED Ca RE ACT V JTET _- AND a:UT 3UN.

h 3EMINAR IS NCT A _ECTiiE. IHE 'OE! 0F EEMINAR 7 Ih!"3'

IS TO GET-THE STUDENTS I': /O' 'ED . IHEY F.JST Pt.RTICIPATE IN AN

ACTIVE MANNERS AND SH07: SATISFACTO:,Y KNOWLEDGE. OTHERv;I SE

THEY DO NOT RECEIVE CREDIT FOR PARTICIFATING. WE HAVE MADE .t.

STRONG EFFORT TO ENFORCE THE IDEA THAT A SEMINAR IS NOT A

LECTURE, BUT MORE LIKE A " DRILL IN THE CLASSROOM." IHESE

SEMINARS ARE DESIGNED TO GET THE STUDENT TO THINK HIS WAY

THROUGH A PROBLEM AND REACH A SOLUTION. AS WITH ALL OTHER

TRAINING, THERE ARE WRITTEN REQUIREMENTS FOR THE CONDUCT OF
'

' SEMINARS. FOR EXAMPLE, AM i.??R0'.iD SEMINAR GUIDE MUST BE

FOLLOWED BY THE INSTRUCTOR. WHO IS CALLED THE SEMINAR LEADER

AND W'o iAS BEEN FORMALLY TRAINED AND QUALIFIED TO CONDUCT

SEMINARS. IN ADDITION,' THE NUMBER OF STUDENTS IS RESTRICTED
'

TO SEVEN',' AS THIS HAS BEEN SH3WN BY EXPERIENCE TO BE THE

MAXIMUM NUMBER OF PARTICIPANTS FOR AN EFFECTIVE SEMINAR.

IHE OTHER. TYPE OF TRAINING STARTED DURING THE TRANSITION

PHASE IS " TRAINING EXERCIEES." IHESE ARE SESSIONS OF ONE TO

FOUR HOURS DURATION IN WHICH THE STUDENT PARTICIPATES INI

TRAINING OUTSIDE THE HULL' IHESE ARE LIMITED TO GROUPS OF:

SEVEN OR EIGHT STUDENTS WITH AN INSTRUCTOR. WE HAVE FOUND

THAT TRAINING EXERCISES WHERE THEP.E IS MUCH REPETITION IS

ti4
'
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REQUIRED FOR THE STUDENTS TO EECO?iE REA30MA3LY PROFItiENT I!:

CERTAIN SKILLS.

ALL STUDENTS PARTICIPATE ih TRAli;ING EXERC:SES COVERING

SUCH THINGS AS DAMAGE CONTF,0L, WHERE THE STUDENT DONS AND

TAKES OFF EMERGENCY BREATHING EQUIPMENT, AND USE OF FIRE

FIGHTING EQUIPMENT. ALSO TRAINING IS CONDUCTED IN WHICH THE

STUDENT DEMONSTRATES PROPER TECHNICUES FOR WORKING WITH

RADIOLOGICAL CONTROLS. EACH TRAINING EXERCISE IS CONDUCTED

USING A PLAN, EACH IS GRADED AND MUST BE SATISFACTORILY PASSED

TO GET A SIGNATURE. WHILE HE IS AT THE PROTOTYPE, THE STUDENT

WILL GET SEVENTEEN TRAINING EXERCISES TOTALING FIFTY-SIX HOURS,
~

0URING TRANSITION PHASE HE GETS ABOUT TWENTY HOURS.
.

FINALLY, WRITTEN EXAMINATIONS ARE GIVEN AT THE END OF

THE TRANSITION PHASE. AS IN THE CLASSROOM PHASE, THE STUDENT

IS ASSIGNED A REMEDIAL PROGRAM IF HE DOES NOT PASS,

DURING TRANSITION PHASE IT IS IMPORTANT TO CAREFULLY

FOLLOW THE PROGRESS OF EACH STUDENT'S TRAINING. SEVERAL

METHODS ARE USED TO FOLLOW PROGRESS.
FIRST, CONSIDERABLE

EFFORT IS EXERTED TO PLAN AND SCHEDULE TPE TRAINING, IHIS

BECOMES PARTICULARLY IMPORTANT AT THE START OF THE TRANSITION

PHASE, BECAUSE OF THE MANY DIFFERENT TYPES OF TRAINING GIVEN

DURING THIS PHASE, THE CONSIDERABLE SELF-STUDY REQUIRED, THE

INDIVIDUALS CHECKOUTS, AND THE WATCHSTANDING REQUIREMENTS.

!
'
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PLANfilNG STARTS WITH A NINE MONTH ACTIVITY SCHEDutE.

THIS SCHEDULE LAYS OUT =0R EACH PLANT THE OPERATI;.3 TIME

AND THE TIME THE PLANT IS SCHEDULED TO BE SHUTDOWN FOR

MAINTENANCE OR CONDUCTING SPECIAL TESTING.

BAsc: ON THIS NINE MONTH ACTIVITY SCHEDULE, A DETAILED

TRAINING EVENTS SUMMARY CHART IS DEVELOPED. THIS SUMMARY IS

THEN BROKEN DOWN INTO WEEKLY SCHEDULES FOR EACH CREW, WHICH

.ARE PREPARED AND APPROVED EACH WEEK BY THE PLANT TRAINING

MANAGER. THESE WEEKLY SCHEDULES LIST STUDENT AND INSTRUCTOR

ASSIGNMENTS BY NAME.

IHE PLANT EVOLUTIONS ARE SCHEDULED ON A SHIFT-BY-SHIFT

BASIS FOR THE WEEK, IN SUCH A WAY AS TO PHASE IN THE OPERATIONS

AND TRAINING NEEDS. WATCH BILLS ARE ISSUED FOR THE STAFF

INSTRUCTORS MANNING THE WATCH, AND A STUDENT WATCH BILL IS

ALSO ISSUED FOR THE TRAINEES AT THOSE WATCH STATIONS.

INDIVIDUAL STUDENT PROGRESS IS FOLLOWED ON A DAILY

BASIS. IN THE QUALIFICATION SIGNATURE BOOK A POINT VALUE IS

ESTABLISHED FOR SIGNATURES RECEIVED BY THE STUDENT. HE IS

REQUIRED TO GET A GIVEN NUMBER OF POINTS AS HE PROGRESSES
i

THROUGH THE TRAINING. HE MUST STAY UP WITH HIS EXPECTED

PROGRESS CURVE IF HE FALLS T00 FAR BEHIND, HE WILL BE ASSIGNED

REMEDIAL PROGRAMS WHICH MAY FEQUIRE HIM TO SPEND EXTRA HOURS

AT THE PROTOTYPE.;

1 -
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FINALLY, SURVEILLANCE INSPECTIO"2 AND 'EPIOD:C AUE,iG

ARE CONDUCTED TO ASSURE THAT THE TRAIN!NG PROGRAM IS SEING

CONDUCTED AS PLANNED. THESE AUDITS GET INTC IVERY PHASE OF

THE TRAINING BY USING A. PRE-SELECTED AUDIT PLAN, I WILL ,

1

1

DISCUSS THE AUDIT SYSTEM LATER,
!

PROTOTYPE IN-HULL PHASE

THE THIRD PHASE OF PROTOTYPE TRAIN!f!G IS THE IN-HULL PHASE.

EARLY IN THE PERIOD, THE STUDENT WILL FINISH HIS SYSTEMS

CHECKOUTS. BY THIS TIME HE WILL HAVE SPENT ABOUT FOUR HOURS

LEARNING AND BEING CHECKED OUT ON EACH OF A30UT 60 SYSTEMS.

THE STUDENT ALSO COMPLETES HIS WATCHSTANDING REQUIREMENTS.

WATCHES ARE PLANT CONTROLLING AND CANNOT BE WASTED. IF STUDENTS

DO NOT PREPARE, THE FULL BENEFIT OF THE TRAINING WILL NOT BE

REALIZED. AT THIS POINT THE STUDENT IS USUALLY TOO INEXPERIENCED

TO GRASP THE COMPLEXITY OF THE WATCH STATION AND, THEREFORE, HE

MUST BE GUIDED IN HIS STUDY. IHIS IS DONE IN SEVERAL WAYS.

FIRST, THE STUDENT KNOWS WHICH WATCH HE WILL BE STANDING BECAUSE

HE IS ASSIGNED TO IT BY THE STUDENT. WATCH BILL. HE WILL ALSO

KNOW WHAT OPERATIONS ARE SCHEDULED IN THE PLANT.

SECOND, FOR EACH WATCH, THE STUDENT MUST COMPLETE PRE-WATCH

HOMEWORK ASSIGNMENTS THAT RELATE TO THE PLANT OPERATING OR

CASUAL'i PROCEDURES THAT WILL BE USED DURING THE WATCH.
THIRD,

BEFORL STANDING A TRAINING WATCH DURING WHICH THE WATCH DUTIES
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ARE ACTUALLY ASSUMED, THE STUDENT STANDS A NUMBER 0 WATCHF.S

AS AN OBSERVER, TO NOTE WHAT IS GOING ON. IN SOME OBSERVER

WATCHES A SEPARATE STAFF INSTRUCTOR IS ASSIGNED TO PR0s'lDE

MORE DETAILED TRAINING FOR THE STUDENT. IHIS IS TO ACCELER?.Ti

THE STUDENT'S ACQUISITION OF KNOWLELGE BEFORE HE ACTUALLY

STANDS THE WATCH. FlhALLY; THE STUDENT ASSUMES THE TRAINING

WATCH UNDER INSTRUCTION.

EACH WATCH IS GRADED AND THE STUDENT MUST RECEIVE A

SATISFACTORY GRADE TO GET CREDIT FOR THE WATCH. A STUDENT

MUST STAND A SPECIFIED MINIMUM NUMEER OF SATISFACTORY WATCHES

IN ORDER TO QUALIFY. FOR EXAMPLE, FOR AN OFFICER STUDENT TEN

SATISFACTORY WATCHES ARE REQUIRED AT THE ENGINEERING OFFICER

OF THE WATCH (E00W) WATCH STATION. MOST STUDENTS STAND MORE

<THAN THE MINIMUM NUMBER IN ORDER TO BECOME SUFFICIENTLY

PROFICIENT TO PASS THE FINAL EVALUATED WATCH.

A STANDARD FORM IS USED TO EVALUATE EACH WATCH. THIS

FORM REQUIRES THE STUDENT TO BE GRADED IN NINE SPECIFIC AREAS.

IF HE FAILS A WATCH, HE IS ASSIGNED A REMEDIAL PROGRAM WHICH

REQUIRES THE STUDENT TO DO THINGS DIRECTLY RELATED TO THAT

WATCH AND HE MUST COMPLETE THIS PROGRAM BEFORE HIS NEXT

WATCH ON THAT STATION.

OFFICERS RECEIVE A FINAL EVALUATED WATCH WHICH MUST BE

PASSED IN ORDER TO QUALIFY. THIS IS EVALUATED BY A BOARD
.
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-COMPOSED %: THREE PEOPLE: ONE OF MY REFRELEi;TAliVEE Fi.0M inh

LOCAL NAVAL REACTORS FIELD OFFICE, A SEN'CR iEDT,ESENTATIVE OF Tn;

PLANT MANAGEMENT, AMD THE STAPF ENGINO NC d~'iCEh GF THE Y AT:

ON-WATCH INSTRUCTOR. IH;S THREE MAN BOA".E IS CC,.VENED FCR iHE

. PURPOSE OF.0BSERVING THE STUDENT'S PERFORMANCE DURING THIS WATCH.

EACH OF THE THREE BOARD ftEMBERS INDEPENDENTLY GRADES THE

WATCH. IHE STUDENT MUST RECEIVE A PASSING GRADE FROM ALL THREE.

AS PREVIOUSLY POINTED OUT, THE STUDENT MUST PASS THIS WATCH IN

ORDER TO QUALIFY.

.

I HAVE CERTAIN OPERATING PHILOSOPHIES THAT RELATE TO

STUDENT WATCHSTANDING: IHE PLANTS ARE OPERATED BY DETAILED

WRITTEN PROCEDURES. STRICT COMPLIANCE TO THESE PROCEDURES IS

REQUIRED AND ENFORCED. THE SHIPBOARD PLANT OPERATING MANUALS

CONTAIN THESE PROCEDURES, A STRONG EFFORT HAS BEEN MADE TO

MAKE THE PROTOTYPE MANUALS AS MUCH LIKE THOSE USED ON THE SHIPS

AS POSSIBLE.

IHIS IS ESSENTIAL IN THE OVERALL TRAINING OF THE STUDENT.

Ih! SEES THE SAME KINDS OF OPERATING PROCEDURES, HE USES THE

SAME KINDS OF EQUIPMENT RIGHT DOWN TO THE SAME TORQUE WRENCH,

FOR EXAMPLE! HE IS TRAINED TO THE SAME KINDS OF QUALIFICATION

STANDARDS AND USE THE SAME TEXT BOOKS AS ARE USED THROUGHOUT

THE NAVAL NUCLEAR PROGRAM,' INSOFAR AS THIS IS POSSIBLE.
'

.

EQUIPMENT IS LOGGED AND MONITORED JUST AS IT IS DONE ON
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THOUGH IT WERE HIPDENIIM AT SEA,'

~ CURING THE IN-HULL FERIOD THE STUDENT FINt51-!ES TH E S EN ;m ;.

AND TRAINING EXERCISE 5 TnAT ARE P.E;eiREE F0E U.'.LIFICAT:CU.

THESE SEMINARS AND TRAINING EXERCISES INVOLVE MORE COMPLEX
t

OPERATIONS AND CASUALTIES. IHE STUDENT l'.UST SHOW THAT HE ANOWS

WHAT IS EXPECTED TO OCCUR DURING CHANGING PLANT CONDITIONS,

-AND THAT HE CAN RECOSNIZE THE SYMPTOMS OF CASUALTIES AND TAKE

THE PROPER CORRECTIVE ACTIONS.

DURING THIS PERIOD, THE STUDENT ALSO FARTICIPATES IN ABOUT

65_ HOURS OF DISCUSSIONS WITH A STAFF INSTRUCTOR DURING WHICH HE
.

TALKS THROUGH VARIOUS OPERATING AND CASUALTY PROCEDURES.
IN

GENERAL, THESE ARE THE PROCEDURES WHICH DO NOT ARISE DURING
,

WATCHSTANDING. IF THE STUDENT HAS ALREADY DONE ANY OF THOSE
.

WHILE HE WAS ON WATCH, HE NEED NOT REPEAT THEM,

IN THE LAST FEW WEEKS SEFORE QUALIFICATION, THE STUDENT

RECEIVES A DETAILED REVIEW OF THE INTEGRATED PLANT. HE AND

A. STAFF ENGINEERING OFFICER OF THE WATCH GO OVER THE ENTIRE

PLANT OPERATIONS, INCLUDING HOW THE INDIVIDUAL SYSTEMS ARE

TIED TOGETHER AND HOW THEY INTERACT OR INTERFACE WITH ONE
.
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ANOTHER. IHESE DISCUSSIONS ARE STRUCTURED TO INCREASE THE

STUDENT'S OVERALL PLANT KNOWLEDGE AND TO PREPARE HIM FOR HIS

FINAL ORAL BOARD.

AT END-OF-CARD CHECKOUT THE STUDENT IS CONDUCTED BY A STAFF.

INSTRUCTOR FOR TWO HOURS IN EACH OF SIX AREAS. BY "END-OF-

CARD" I MEAN THAT THE STUDENT HAS COMPLETED ALL OF THE REQUIRED

TRAINING IN THE QUALIFICATION STANDARD. IHESE CHECK 0UTS ARE

DONE JUST PRIOR TO FINAL ORAL BOARDS. IHEY COVER MECHANICAL,

ELECTRICAL, AND REACTOR'0PERATIONS! THE STEAM PLANT, THE

CHEMISTRY AND RADIOLOGICAL CONTROL AREAS, AND INTEGRATED PLANT

OPERATIONS.

.

FINALLY, DURING THE IN-HULL WATCHSTANDING PERIOD, EACH STUDENT

GETS WHAT IS CALLED A PROGRESS ORAL BOARD WHEN HE IS ABOUT 50%

AND 80% OF THE WAY THROUGH QUALIFICATION. IHESE BOARDS ARE ONE

TO TWO HOURS LONG AND ARE CONDUCTED IN THE SAME MANNER AS A

FINAL QUALIFICATION BOARD.

PROGRESS OF THE CLASS AND OF EACH STUDENT IS AGAIN
~

CAREFULLY MONITORED DURING IN-HULL TRAINING. HERE WE LOOK

FOR HOW WELL HE IS PROGRESSING IN HIS WATCHESTANDING, TRAINING

AREAS, DISCUSSIONS, ETC. IF A STUDENT FALLS BEHIND HE WILL

BE ASSIGNED REMEDIAL PROGRAMS,
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PROTOTYPE QUALIFILATION CRITERIA

UP TO THIS POI'!T IN THE TRAINING PROGRAM THE STUDENT'S

PROGRESS HAS BEEN MEASURED ALMOST ENTIRELY BY WRITTEN EXAM-
.

INATIONS. AS HE MOVES INTO THE ACTUAL PROCESS OF QUALIFYING

ON-THE PROTOTYPE REACTOR PLANT, THE METHODS OF MEASURING HIS

KNOWLEDGE AND ABILITY CHANGE. IlE IS NOW REQUIRED TO DEMONSTRATE

HIS. PERFORMANCE BY THREE DIFFERENT MEANS: WATCHSTANDING-

-ABILITY, KNOWLEDGE AS EEMONSTRATED ON A COMPREHENSIVE

WRITTEN EXAMINATION, AND KNOWLEDGE DEMONSTRATED ON AN ORAL BOARD.

DIFFERENT PEOPLE AT THE PROTOTYPE ARE INVOLVED IN MAKING THESE

EVALUATIONS. THEY ARE NOT BASED ON AN INDIVIDUAL DECISION.

EACH WATCH IS USUALLY GRADED EY DIFFERENT PEOPLE, WHILE THE

FINAL EVALUATED WATCH REQUIRES A UNANIMOUS GROUP DECISION FOR

QUALIFICATION.

lHE WRITTEN COMPREHENSIVE EXAM CONSISTS OF QUESTIONS

SELECTED S0 THAT EACH WRITTEN EXAMINATION IS DIFFERENT. ADDI-

TIONALLY, THE THREE MEMBERS OF THE FINAL ORAL BOARD MUST

UNANIMOUSLY AGREE THAT THE INDIVIDUAL IS QUALIFIED.

THIS BRINGS ME TO THE MEANING OF QUALIFICATION. IT IS A

PASS / FAIL GRADE FOR THE STUDENT. IF HE PASSES IT MEANS THAT

|

|
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-THE PLANT STAFF, BOTH NAVY AND THE CONTRACTOR, ARE WILLING TO

LET HIM STAND THE WATCH ON HIS OWN. IT MEANS THAT THE PLANT

MANAGER IS WILLING TO ASSUME RESPONSIBILITY FOR SAFETY OF THE
'

PLANT WHEN IT IS BEING OPERATED BY THIS OUALIFIED STUDENT.
.

THE CONTRACTOR IS THUS SAYING THAT FROM A REACTOR SAFETY

VIEWPOINT HE IS WILLING TO LET THE MAN OPERATE THE PLANT, IF
4

THE CONTRACTOR CAN NOT SAY THIS, THEN OSVIOUSLY WE SHOULD NOT

LET HIM GO ON TO OPERATE A SUBMARINE OR SURFACE SHIP IN THE

FLEET.

.

THERE ARE FOUR PERFORMANCE AREAS THAT THE STUD,ENT MUST-

1

PASS TO DECOME QUALIFIED:-
4

FIRST, THE STUDENT MUST HAVE A SA~:SFACTORY FINAL

WATCHSTANDING' GRADE. I HAVE MENTIONED THAT EACH WATCH WAS ,

GRADED. THIS GRADE IS THE AVERAGE RECEIVED FOR THE WATCHES HE

STOOD UNDER INSTRUCTION. THE GRADING BECOMES MORE SEVERE FOR

LATER WATCHES AS MORE IS EXPECTED OF THE STUDENT AND THE PLANT

OPERATIONS BECOME MORE COMPLEX.

.

'

SECOND, FOR OFFICER STUDENTS, A FINAL EVALUATED WATCH

MUST BE PASSED. THIS IS DONE BY A BOARD OF THREE MEMBERS AS

NOTED PREVIOUSLY, IF THE STUDENT FAILS THIS WATCH, HE COMPLETES

REMEDIAL TRAINING AND TRIES AGAIN, AFTER BEING UPGRADED IN HIS

WEAK AREAS. TYPICALLYr HE WILL NOT BE GIVEN MORE THAN TWO TO

THREE CHANC ES BFC2RE A DECISION IS fiADE ON WHETHER HE SHOULD BE

DISENROLLED. --
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'lHIRD, THE STUDENT MUST PASS A FINAL COMPREHENSTVE hRITTEN

EXAMINATION. THESE ARE DRAWN FROM AN EXAMINATION BANK AND

COVER EACH OF THE AREAS-0F MECHANICAL. ELECTRICAL, REACTOR,

CHEMISTRY, RADIOLOGICAL CONTROLS, AND THE OVERALL PLANT. IHE

' EXAM IS FOUR HOURS IN LENGTP FOR ENLISTED PERSONNEL AND EIGHT

HOURS-FOR OFFICERS. IHESE EXAhlNATIONS ARE GRADED AND REVIEWED

WITH THE STUDENT FRIOR TO HIS FINAL ORAL BOARD. IF THE STUDENT

FAILS IN ANY AREA, HE IS REEXAMINED AFTER AN UPGRADING FROGRAM.

IF HE FAILS A REEXAMINATION, HE WILL NORMALLY 3E DISENROLLED

FROM THE SCHOOL.

.

LASTLY, EACH STUDENT RECEIVES A FINAL ORAL BOARD. IHIS.

,

IS A GOOD ~ECHNIQUE FOR FROBING HIS KNow" EDGE IN DEFTH: IT

IS MUCH EASIER, IN THIS UAY TO ASSESS 'dHC THE STUDENT ACTUALLY

KNOWS, 51NCE EVERY FLAW IN HIS ANSWERS CAN BE NOTED, ANY

SIGNICICANT KNOWLEDGE WEAKNESS IN REACTOR SAFETY WILL CAUSE THE

STUDENT TO FAIL THE BOARP.

MEM3ERS OF THE ORAL SOARD ARE ALERTED TO THE STUDENT'S
'

WEAK AREAS BY HAVING REVIEWED HIS RECORD. IHEY CAN THEREFORE

PROBE AREAS IN SUFFICIENT DEPTH. ONLY SPECIFIC PERSONNEL ARE

AUTHORIZED TO PARTICIPATE AS BOARD MEMBERS. FOR OFFICER

STUDENTS, FOR EXAMPLE. THE FINAL BOARD IS COMPOSED OF FOUR, ,

MEMBERS: A MEMBER OF THE CONTRACTOR PLANT MANAGEMENT! A j

MEMBER OF MY NAVAL REACTORS FIELD OFFICE STAFF OR THE NUCLEAR

-
:
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,

POWER IRAINING UNIT STAFF; A COMMISSIONED OFFICER FROM THE

. PLANT STAFF; AND AN ENGINEERING OFFICER OF THE WATCH. A

FAILING_ GRADE ASSIGNED IN'ANY AREA BY ANY BCARD MEMBER

CAUSES-THE STUDENT TO FAIL THE BOARD.

IN THE EVENT OF FAILURE, HE WILL BE GIVEN A RE-BOARD AFTER'

REMEDIAL.TRAINIl!G. FOR THE RE-BOARD, THE MEMBERS REQUIRED ARE

' HIGHER LEVEL MANAGERS. FOR EXAMPLE, FOR THE RE-BOARD OF AN

OFFICER STUDENT, USUALLY THE PLANT MANAGER, ONE OF MY REPRE-
4

SENTATIVES FROM THE LOCAL NAVAL REACTORS FIELD OFFICE, THE

I COMMANDING OFFICER OF THE NUCLEAR POWER IRAINING UNIT AND
<

ANOTHER COMMISSIONED OFFICER tlLLL BE THE DOARD MEMBERS. IF A
:

- STUDENT FAILS HIS SECOND BOARD, HE WILL USUALLY BE DISENROLLED.

IN SOME CASES l MAY APPROVE A THIRD BOAF,D.

THE ORAL BOARDS ARE CONDUCTED FORMALLY. IHERE IS A

CHAIRMAN OF THE BOARD. THE BOARD EXAMINES ~THE STUDENT'S RECORD.1

EACH MEMBER ASK QUESTIONS. hLL HEMBERL GRADE THE AllSWER.

IHE QUESTIONING CONTINUES UNTIL ALL ARE SATISFIED. FOR AN

OFFICER, THIS USUALLY TAKES-TWO TO THREE HOURS.
,

PROTOTYPE PROFICLENCY P%SE
f

ONCE HE HAS QUALIFIED, THE STUDENT ENTERS THE FOURTH

AND LAST PHASE OF TRAINING AT THE FROT0 TYPE. THIS IS THE

i - PROFICIENCY PHASE. THE PRIMARY PURDOSE OF THIS FHASE IS TO
!
i

'
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.BECOME PROFICIENT AS A WATCHSTANDER. IN THIS PHASE THE

STUDENT GETS WATCHSTANDING EXPERIENCE AS THE MAN ON WATCH AT

THE STATION. HE-TAKES'THE WATCH BY HIMSELF, AND THERE IS NO

STAFF WATCH STANDER PREc'1T-TO HELP HIM.

LECTURES ARE ALSO SCHEDULED TO INCREASE THE STUDENT'S

KNOWLEDGE IN VARIOUS AREAS. IN ADDITION THE QUALIFIED STUDENT

HAS AN OPPORTUNITY TO PARTICIPATE IN VARIOUS MAINTENANCE TASKS.

FOR THIS PART OF THE PROGRAM, THE LECTURES AND TASKS ARE

SCHEDULED ON A CASE BASIS. THE OBJECT IS TO GIVE STUDENTS AS

MUCH ADDITIONAL TRAINING AS WE CAN WHILE HE IS GAINING WATCH-

STANDING EXPERIENCE, OBVIOUSLY, NOT ALL STUDENTS GET THE SAME

AMOUNT OF PROFICIENCY TRAINING, SINCE THEY QUALIFY AT DIFFERENT

TIMES.

THE ENTIRE CLASS GRADUATES AT THE SAME TIME AND ARE

TRANSFERRED TO THE FLEET. A SMALL NUMBER OF THOSE WHO HAVE

DEMONSTRATED ABOVE AVERAGE PERFORMANCE AT THE NUCLEAR POWER

SCHOOL AND THE PROTOTYPE ARE RETAINED ON THE STAFF TO QUALIFY

AS INSTRUCTORS. '

I HAVE DESCRIBED THE PATH A STUDENT TAKES TO COMPLETE

HIS' PROTOTYPE QUALIFICATIONS. THERE ARE SOME OTHER AREAS

RELATED TO THE PROTOTYPE AND THE TRAINING THERE THAT I WILL

DISCUSS. .
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CONTROL OF THE PROT 0lYPE TRAIN]NG PROGRAM

IHE PRIMARY CONTROL OF PROTOTYPE TRAINING PROGRAM IS

THE PROTOTYPE IRAINING MANUAL. 30TH EETTIS AND KAPL LABORA-

TORIES PARTICIPATED IN PREPARATION OF THIS DOCUMENT BEFORE

NAVAL REACTORS APPROVED AND ISSUED IT. lHIS ADMINISTRATIVE

MANUAL COVERS ALL THE BASIC REQUIREMENTS FOR RUNNING THE PROGRAM.

IT RANGES FROM THE ORGANIZATION AND TITLES OF PEOPLE INVOLVED,

TO DETAILED DESCRIPTIONS OF HOW THE PROGRAM IS CONDUCTED. IT

COVERS PREPARATION AND CONTROL OF ALL THE MATERIALS USED:

INCLUDING, FOR EXAMPLE, WHAT MUST BE IN A LESSON PLAN, HOW IT

IS ORGANIZED, WHO APPROVES IT, AND SO ON. IT COVERS THE

PRIMARY ACADEMIC STANDARDS AND POLICIES,

' BASED ON THE ilAVAL REACTORS PROTOTYPE TRAINING MANUAL,

APPROVED LOCAL PROTOTYPE TRAINING MANUALS HAVE BEEN DEVELOPED

FOR EACH PROTOTYPE SITE. THIS ALLOWS SOME FLEXIBILITY TO TAKE

ACCOUNT OF SITE DIFFERENCES. HOWEVER, ANY SIGNIFICANT

DEVIATION REQUIRES THE APPROVAL OF flAVAL REACTORS.

SIDEENT RECORDS-

AS IN THE CASE OF THE NUCLEAR POWER SCHOOL, COMPLETE AND

^

DETAILED RECORDS ARE KEPT ON EACH STUDENT FOR ALL OF HIS WORK

AT THE PROTOTYPES. SAMPLE EXAMINATIONS USED FOR QUALIFICATION,

HIS QUALIFICATION STANDARD, RESULTS OF ORAL EXAMINATIONS, AND
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HIS COUNSELLING RECORDS, ARE ALL MAINTAINED FOR FIVE YEARS

WHILE A SUMMARY OF HIS RECORD IS MAINTAINED FOR 20 YEARS.

AS AN EXAMPLE, OF THE RECORDS MAINTAINED, EACH STUDENT MUST

OBTAIN SOME ONE THOUSAND INSTRUCTOR SIGNATURES ATTESTING TO
'

BEING WATCHSTATION CUALIFICATION THROUGHOUT HIS SIX MONTHS

TRAINING AT THE PROTOTYPE.- lHESE RECORDS ARE RETAINED FOR

FIVE YEARS AS PARI :: THE STUDENT'S RECORD.

QUAL!FICATION GilIDES

I HAVE DISCUSSED CUALIFICATION STANDARDS, WHICH ARE LOCAL

DOCUMENTS ISSUED BY EACH PROTOTYPE PLANT. IHESE STANDARDS ARE

BASED UPON OUALIFICATION GUIDES WHICH ARE ALSO APPROVED BY

NAVAL REACTORS FOR USE AT ALL PROTOTYPES. THE LOCAL STANDARD

IS EXACTLY THE SAME AS THE NAVAL REACTORS GUIDES EXCEPT FOR

DEVIATIONS TO ALLOW FOR A GIVEN PLANT'S DESIGN DIFFERENCES.

ANY DEVIATIONS FROM THE NAVAL REACTORS ISSUED GUIDE REQUIRES

NAVAL REACTORS APPROVAL.

PROTOTYPE ORGANIZATION

THE PROTOTYPE SITES ARE OPERATED BY A CONTRACTOR SITE

MANAGER, AND THE INDIVIDUAL PROTOTYPE PLANTS ARE SUPERVISED BY-

A CONTRACTOR-PLANT MANAGER. HE HAS TRAINING, MAINTENANCE, AND
f

ADMINISTRATIVE GROUPS UNDER HIM THAT OPERATE AND MAINTAIN THE

PLANTS, AND TRAIN THG STUDENTS. THESE GROUPS ARE A MIXTURE OF'
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' CIVILIAN AND NAVY PERSONNEL.- THE WINDSOR, CONNECTICUT $1TE

.IS~SLIGHTLY DIFFERENT IN THAT THERE IS NO CIVILIAN PLANT

MANAGER. IHE PROTOTYPE IS OPERATED BY THE NAVY WITH A NAVAL

OFFICER IN CHARGE WHO HAS HAD COMMAND OF A NUCLEAR SHIP.

AS I HAVE MENTIONED, THE-PROTOTYPE PLANTS ARE OPERATED ON

A'FOUR CREW SASIS AROUND THE CLOCK. 30TM NAVY AND CONTRACTOR

PERSONNEL ARE ASSIGNED TO CREW AND STAFF WATCHES. THE CONTRACTOR

SHIFT SUPERVISOR ON EACH CREW IS THE ON-SHIFT SENIOR CONTRACTOR

WATCH, AND SUPERVISES OVERALL OPERATION OF THE PLANT. AGAIN,

THE WINDSOR ORGANIZATION HAS A NAVAL OFFICER IN A SIMILAR CAPACITY.

I HAVE MENTIONED THE MUCLEAR POWER IRAINING UNIT (NPTU)..

IHIS IS THE NAVY MILITARY ORGANIZATION AT EACH PROTOTYPE SITE

THAT MILITARILY CONTROLS THE NAVAL PERSONNEL. THE COMMANDING

OFFICER OF THE NPTU HAS ?REVIOUSLY SERVED AS T'.E COMMANDINGr

OFFICER OF A NUCLEAR POWERED SHIP. EE IS RESPONSIBLE FOR THE

MILITARY PERFORMANCE OF THE MAVY PE? SON!!EL AT THE SITE. lis IS
ALSO RESPONSIBLE TO. ME TO SEE THAT TR;,INING 13 BEING PROPERLY

CONDUCTED.
.

IN THE CASE OF THE WINDSOR PROTOTYPE, THE COMMANDING

OFFICER, NPTU IS ALSO COMMANDING OFFICER OF THE PROTOTYPE FOR

OPERATING THE PLANT. A CONTRACTOR ORGANIZATION IS THERE WITH

A SITE MANAGER, BUT-THE CIVILIAN ORGANilATION DOES NOT OPERATE

THE PLANT. 30TH THE COMMA EING O?:!CER OF EACH NPTU AND HIS

|--
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Exr.cullVE OFFICER MONITOR THE-PLAriT, ACT AS MEMBERS OF VAR 10lls'

QUALIFICATION BOARDS, AND CONDUCT WATCHSTANDING EVALUATIONS

OF OFFICERS.

NAVY PROTOTYPE STAFF PERSONNE!,

THE SELECTION OF NAVAL OFFICERS FOR ASSIGNMENT TO THE

PROTOTYPE STAFF IS MADE BY THE CHIEF OF NAVAL PERSONNEL WITH

THE ASSISTANCE OF MY STAFF AT NAVAL REACTORS. BECAUSE OF THE

OPERATIONAL NATURE OF THEIR ASSIGNMENT AT THE PROTOTYPE,

HEAVY WEIGHT !N SELECTION IS GIVEN TO THE OFFICER'S PERFORMANCE

IN THE FLEET. THE OFFICEL SHOULD HAVE STOOD IN THE UPPER FIFTY

PERCENT OF HIS NUCLEAR POWER SCHOOL AND PROTOTYPE CLASSES. AN

EXCEPTION TO THIS IS SOMETIMES MADE BASED ON ABOVE AVERAGE

PERFORMANCE IN ATTAINING ENGINEER OFFICER QUALIFICATION AS WELL

AS OUTSTANDING FLEET PERFORMANCE. SIMILAR CRITERIA ARE APPLIED

TO SELECTION OF ENLISTED STAFF INSTRUCTORS. WE ALSO PLACE

HEAVY WEIGHT ON THEIR DEMONSTRATED PERFORhANCE ON A N' CLEARJ

SHIP.

INSTRUCTOR TRAINING!

NE HAVE ESTABLISHED AN EXTENSIVE INSTRUCTOR TRAINING

PROGRAM. EACH INSTRUCTOR FIRST COMPLETES WATCH QUALIFICATION

THEN HE IS TRAINED AS AN INSTRUCTOR OVER A SIX WEEK PERIOD

AFTER QUALIFICATI0f!..
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HE MUST SPECIFICALLY QUALIFY FOR EACH TYPE OF TRAINING
HE WILL BE INVOLVED IN, WHETHER IT IS PRESENTING CLASSROOM

LECTURES, CONDUCTING SYSTEMS CHECKOUTS, PROVIDING WATCHSTANDING

TRAINING, OR PARTICIPATING AS AN ORAL BOARD MEMBER. THE

RECORD OF HIS QUALIFICATION IS DOCUMENTED IN A QUALIFICATION
STANDARD.

.

.

TO~ CONTROL QUALITY, THE STAFF PERSONEL ARE PERIODICALLY

EVALUATED BY A TRAINING OFFICER OR A CONTRACTOR MANAGER.
.

THE BEST STAFF INSTRUCTORS ARE EVENTUALLY ASSIGNED AS
CLASSROOM INSTRUCTORS. THEY OUALIFY BY GIVING " DRY RUN"

LECTURES TO SENIOR PERSONNEL. THE FIRST TIME THEY GIVE THE
,

CLASSROOM LECTURE, THEY ARE MONITORED 100% OF THE TIME AND

ARE CRITIQUED BY SENIOR INSTRUCTORS OR MANAGEMENT PERSONNEL.

THE CIVILIAN CONTRACTOR PERSONNEL WHO ARE INVOLVED IN THE

OPERATION OF THE PLANT QUALIFY TO THE SAME STANDARDS AS

THEY ALSO MUST GO THROUGH A TRAINING PROGRAM INOFFICERS.

ORDER TO BECOME INSTRUCTORS.

MONITORING AND AUDITS

AN EXTENSIVE AUDIT AND MONITORING PROGRAM HAS BEEN SET UP

.TO CONFIRM THAT THE PROGRAM IS RUN THE WAY THE GOVERNMENT AND
:

THE CONTRACTOR WANT IT TO BE RUN.
i

I
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MA U;,3 EU,EN T , BY THE ik'/ L EEACTOPL FI ELD OFFICE, /J D E''

; u, u ~, - ~_. t,," k,:_,. Py. : . ;- . . : .; 1, e ...i, 1, , v .;_.,_e,,,,, ,,.S_t. m:
e ..,-, ,,_ ., ,e...

!n: , , '. i r,

AUD] TORS STAND CTCHE5 F0F t,'.FEhDED DEEIOD 0; TIME IN-HULL

OR IN TRAININe AREA 5 ~S LE SRN driAT I5 GUII:S ON IN DEPTr,.

,

IN ADDITION, / SE?ARATE GROUP OF SEA-EXPERIENCED IlAVAL

OFFICERS, CALLED THE PLANT PERFORMAuCE EVALUATION ACTIVITY

(PPEA), w,CSE DAILY JOB IS TO DO IN-DEPTH EVALUATIONS OF

OPERATIONS AND TRAINii:G AT EACH PROTOTYPE.

PINALLY THE?.E ARE PER;0DIC AUDITS BY THE C.JNTRACTOR

LGOR ATORIES AND BY NAVAL ?EACTCRS HEADOUARTERS PERSONNEL.

I REQUIRE MY NAVAL REACTORS C IELD OFFICE PERSONi4EL,

CERTAIN CIVILIAN CONTRACTOR MANAGERS, PLANT PEF 70RMANCE

EVALUATION ACTIVITY PERSONNEL, AND THE SENIOR NAVAL OFFICER

ASS!GNED TO THE PRO'f0 TYPES TO W 'TE l'E WEEKLY AMD AD\'1SE ME

OF PRDBLEMS THEY HAVE OCSERVED I:1 ANY /sREA, AND WHAT CCRRECTIVE

ACTION IS BEING TAKEN. I'lAl4Y OF THESE LETTERS ADDRESS TRAINING
l

ISSUES AND PROVIDE ME A 100D INSIGHT AS TO HOW TRAINING IS

BEING CONDUCTED, IiEMBERS OF MY STAFF AT NAVAL REACTORS IN

WASHINGTON PERIODICALLY VISIT THE NUCLEAR POWER SCHOOL AND

THE PROTOTYPES AND REPORT TO ME, IN WRITING, THEIR OBSERVATIONS

IN A_.. AREAS INCLUDINC THE TRAlt:ING PROGRAM.

.

I
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IHERE IS ASSIGNED, AT EACd NAVAL REACTORS FIELD OFFICE,

'A SEA-EXPERIENCED NUCLEAR TRAINED OFFICER NHOSE PRIMARY

FUNCTION IS TO REVIEW ALL ASPECTS OF THE TRAINING PROGRAM

AT-THAT' SITE. HE CONDUCTS FRECUENT AND DETAILED AUDITS.

HE ALSO REPORTS IN' WRITING TO ME EACH WEEK.

AS IS EVIDENCED FROM WHAT I HAVE SAID, DURING THE PERIODS

- OF FORMAL ACADEMIC INSTRUCTION'AT NUCLEAR POWER SCHOOL AND

PROTOTYPE TRAINING, A PROCESS OF WEEDING OUT THOSE PERSONNEL

NOT SUITABLE 'n3 BECOME' NUCLEAR PLANT OPERATORS TAKES PLACE.

ONLY THOSE OFFICERS AND ENLISTED MEN WHO HAVE DEMONSTRATED THAT

THEY HAVE THE ACADEMIC AND PRACTICAL ABILITIES REQUIRED OF A

SAFE AND COMPETENT OPERATOR ARE GRADUATED FROM THE TRAINING

PROGRAM. I CONSIDER THIS PROCESS ESSENTIAL TO INSURE THAT
<

ONLY THOSE WHO HAVE PROVED THEMSELVES TO EE SAFE AND COMPETENT

OPERATORS ARE ASSIGNED TO NUCLEAR-POWERED SHIPS. IN THIS WAY

I ATTEMPT TO MAINTAIN UNIFORM HIGH STANDARDS THROUGHOUT THE

PROGRAM, YOU SHOULD NOTE THAT, EVEN WITH THE CAREFUL SELECTION

Oc PERSONNEL I HAVE DESCRIBED, AND A TRA!NING PROGRAM THAT

INVOLVES A SIGNIFICANT AMOUNT OF COUNSELING, THE ACADEMIC

FAILURE RATE OVER THE ONE YEAR COURSE IS ABOUT TWELVE PER CENT

FOR OFFICERS AND ABOUT TWENTY PER CENT FOR ENLISTED EERSONNEL.

ONCE THE OFFICER OR ENLISTED MAN HAS SATISFACTORILY COMPLETED

NUCLEAR POWER SCHOOL.AND PROTOTYPE TRAINING HE IS CONSIDERED

TO BE " NUCLEAR QUALIFIED". IN THE CASE OF M: OFFICER, HE IS

83
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ACADEMIC TRAIN.NG AilD THE OPEUTIO,'!AL TRAINING AT ONE OF THE
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-THAT KEY PROPULSION PLANT WATCHES MAY BE STOOD ONLY BY

GRADUATES OF THIS ONE YEAR COMBINED COURSE. THIS REQUIREMENT

INSURES THAT ALL NUCLEAR PROPULSION PLANT OPERATORS HAVE

RECEIVED. TRAINING SUPERVISED BY THE DEPARTMENT OF ENERGY, AND

ARE FAMILIAR WITH THE THEORETICAL AND PRACTICAL ASPECTS OF

SAFE REACTOR OPERATION.

FOLLOWING COMPLETION OF TRAINING AT A PROTOTYPE, THE

NEWLY QUALIFIED OFFICER OR ENLISTED PERSONNEL IS ASSIGNED TO

BILLETS IN NUCLEAR-POW $ RED SHIPS. THEY THEN LEARN THE SYSTEMS

AND PROCEDURES PERTAINING TO THEIR PARTICULAR SHIP. THE

ENLISTED PERSONNEL COMPLETE JUALIFICATION ON ALL WATCH STATIONS

PERTINENT TO THEIR RATING, AND THE OFFICERS QUALIFY AS ENGINEERING

OFFICERS OF THE WATCH ON THE NUCLEAR PROPULSION PLANT OF THAT

SHIP. IHE QUALIFICATION PROGRAM IN EACH SHIP IS ACTUALLY A

CONTINUOUS TRAINING AND RETRAINING PROCESS. I WILL NOW DESCRIBE

HOW THIS FLEET NUCLEAR PROPULSION PLANT TRAINING IS CONDUCTED.

SHIPBOARD OUALIFICATION

OFFICER AND ENLISTED PERSONNEL REPORTING TO THE FLEET

ARRIVE WITH A SOLID BACKGROUND IN THE PRINCIPLES OF OPERATION

OF A NUCLEAR PROPULSION PLANT. THEY HAVE ALSO LEARNED "HOW

TO QUALIFY." IHE SHIPBOARD QUALIFICATION PROGRAM CONSISTS OF

3ASIC ENGINEERING QUALIFICATION (BEO) AND INDIVIDUAL WATCHSTATION

OUALIFICATION. 3ASIC ENGINEERit!G OUALIFICATION PROVIDES A CROSS

85

.,.

.

-- --r-> - M e



.

s-

)

RATE BACKGROUND LEVEL OF KNOWLEDGE FOR ALL_ NUCLEAR TRAINED

PERSONNEL ~, AND ALLOWS'THE OPERATOR TO_ BUILD ON THE PRitiCIPLES

LEAnnED AT THE NUCLEAR POWER SCHOOL AND THE PROTOTYPE. THIS

QUALIFICATION CONSISTS OF VARIOUS NUCLEAR PROPULSION PLANT

KNOWLEDGE REQUIREMENTS INCLUDING SUBJECTS SUCH AS REACTOR

THEORY, SYSTEMS DESIGH, PRINCIPLES OF OPERATING-AND CASUALTY

PROCEDURES, ENGINEERING DEPARTMENT ORGANIZATION, RADIOLOGICAL

CONTROLS AND CHEMISTRY. IN MOST CASES BE0 WILL BE PURSUED

CONCURRENTLY WITH INITIAL WATCH QUALIFICATION AND SOME

PORTIONS ARE PREREQUISITES FOR EACH WATCHSTATION. ADVANCED

WATCH QUALIFICATIONS SUCH AS REACTOR OPERATOR REoUIRE COMPLETION

OF BE0 IN ITS ENTIRETY.

THE SHIPBOARD PROGRAM OF MATC'' QUALIFICATION FOR OFFICER

AND ENLISTED PERSONNEL VARIES FROM Ts.;T AT THE PROTOTYPE IN

THAT IT IS LESS RIGIDLY STRUCTURED, THE INDIVIDUAL'IS EXPECTED

TO COMPLETE PRACTICAL FACTORS AND TRAINING MATCH REQUIREMENTS

CONCURRENT MITH STUDY AND CHEC (CUT 05' SHIPBOARD PROPULSION

PLA' 3YSTEMS. SINC:! HE HAS J,UST COMPLETED PROTOTYPE

QUALIFICATION THIS IS NOT AN UNREASONABLE EXPECTATION;

EACH OFFICER, UPON REPORTINC TO HIS FIRST NUCLEAR SHIP,

MUST GUALIFY AS ENGINEERING OFFICER OF THE WATCH (E00W). HE

COMPLETES 3ASIC ENGINEERING QUALIFICATION AND SELECTED

THEORETICAL.AND--PRACTICAL PORTIONS OF ENLISTED WATCH 'TANDER

.

.



. _ . ~ . __ _ . . _

QUALIFICATION REQUIREMENTS AS PREREQUISITES TO THE ADVANCED

REQUIREMENTS FOR E00W. IT USUALLY TAKES THREE TO SIX MONTHS
'

TO COMPLETE THIS QUALIFICATION DEPEr1 DING ON THE ABILITY OF

THE OFFICER, THE SHIP'S OPERATING SCHEDULE Af1D THE SIMILARITY

OF THE SHIPBOARD PLANT WITH THAT OF THE PROTOTYPE THE

OFFICER ATTENDED.

IHE FIRST STEP IN SHIPBOARD QUALIFICATIOr1 FOR Af4 ENLISTED
'

OPERATOR IS TG QUALIFY RAPIDLY ON AN IM-RATE WATCHSTATION S0
1

: THAT HE MAY BECOME A USEFUL MEMBER OF THE CREW. THE LEt4GTH OF

TIME REQUIRED WILL VARY DEPENDING Off THE WATCHSTATION, AND THE

ADDITIONAL FACTORS PREVIOUSLY MENTI 0r1ED AS AFFECTING OFFICER

QUALIFICATION RATE. FOR EXAMPLE, AN ENGINEERING LABORATORY

'IECHNICI AN (ELT) MAY BE ASLE TO QUALIFY A5 A SHIPBOARD Ill lii

Or1LY A FEW DAYS BECAUSE SHIPBOARD RADloL0etCAL CONTRO.S AND

CHEMISTRY EQUIPMENT, PROCEDURES, Ai1D ASSOCI ATED SYSTE'iS ARE

VERY SIMILAR TO THOSE AT ALL PROTOTYPES. BUT IT WILL USUALLY

TAKE SEVERAL WEEKS. OR NoliTHS FOR HIM TO QUALIFY AT 0 HER

WATCHSTATIONS.

IHE SUBMARINE AND SURFACE SHIP FORCE COMMANDER 5 MAVE

PROMULGATED RECOMMENDED QUALIFICATION PATHS FOR EACE RATE AND

HAVE PROVIDED GUIDELINES INDICATING THE APPROXIMATE LENGTH OF

TIME THE AVERAGE INDIVIDUAL IS EXPECTED TO COMPLETE EACH

WATCH QUALIFICATION. EXPERIENCE HAS SHOWN THAT MANY OPERATORS

MILL QUALIFY If! LESS' TIME THAN THE GUIDEL;NE PERIOD WHILE A
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FEW WILL. EXCEED It. ULTIMA 1ELY EACH ENLISTED MAN IS REQUIRED
~

: i

T0. QUALIFY ON_HIS MOST ADVANCED IN-RATE ilATCHSTATION AND, UPON

GAINING' APPROPRIATE' SENIORITY AND EXPERIENCE, TO QUALIFY AS'

J
'

ENGINEERING WATCH SUPERVISOR (EWS), THE MOST SENIOR ENLISTED,

WATCH. ,

t

.;

PREVIOUSLY QUALIFIED PERSONNEL, OFFICER AND ENLISTED,,
'

|

! RETURNING FROM SHORE DUTY-OR TRANSFERRING FROM ANOTHER SHIP

WILL BE EXAMINED ON THE SENIOR WATCHSTATION ON WHICH THEY WERE

PREVIOUSLY QUALIFIED, IHE RESULTS OF THIS EXAMINATION WILL _

DETERMINE THE TYPE AND LENGTH OF GUALIFICATICN REOUIRED FOR

| REQUALIFICATION IN THEIR NEW SHIP..
.

I IHE MECHANICS OF SHIPBOARD WATCH OUAliFICATION ARE
-

.

i - SIMILAR TO THOSE ALREADY DESCRIBED AND IN USE AT THE PROTOTYPES.
1

|.' IHE' OPERATOR MUST STUDY THE SYSTEM GR OTHER SUBJECT, PHYSICALLY

; -TRACE OUT THE SYSTEM, LOCATE COMPONENTS AliDe FINALLY. RECEIVE A
J

CHECKOUT WITH SATISFACICRY KNOWLEDGE LEVEL INDICATED BY A,

SIGNATURE ON HIS QUALIFICATION C(iRD WHICH IS SIMILAR IN PURPOSE
i

TO THE PROTOTYPE CUALIFICATION STANDARD, HE MUST COMPLETE
i

PRACTICAL FACTORS AND dei'ONSTRATE SATISFACTORY ABILITY TO

HANDLE HIS WATCHSTATION DURING TRAINING WATCHES, FINAL~

COMPREHENSIVE ORAL AND WRITTEN EXAlilNATIONS COMPLETE THIS

QUALIFICATION PROCESS.

1
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QUALIFICATION QUAllI' CONTROL

-TO ASSURE SAFE AND RELIABLE PROPULSION PLANT OPERATION, !

I HAVE, THROUGH THE CHIEF OF NAVAL OPERATIONS, ESTABLISHED

HIGH STANDARDS AND REQUIRE THAT THESE STANDARDS BE MAINTAINED
.,

WITHIN THE SHIPBOARD QUALIFICATION PROGRAM. THE STANDARDS

THAT ARE TO BE OBSERVED ARE SPELLED OUT IN THE ENGINEERING
,

DEPARTMENT MANUAL FOR NAVAL NUCLEAR PROPULSION PLANTS,

AND IN QUALIFICATION GUIDES FOR NUCLEAR PROPULSION PLANT

WATCHSTANDERS. THESE PUBLICATIONS ARE PREPARED BY NAVAL REACTORS

AND FORM THE BASIS FOR DEVELOPMENT OF SHIPBOARD QUALIFICATION

REQUIREMENTS. QUALITY CONTROL OF THE QUALIFICATION PROGRAM IS

MAINTAINED BY FORMALLY STATED REQUIREMENTS. PERSONNEL WHO ARE

AUTHORIZED TO CERTIFY COMPLETION OF THE VARIOUS QUALIFICATION

REQUIREMENTS ARE DESIGNATED IN WRITING AND MUST DEMONSTRATE THAT
i

THEY POSSESS THE REQUISITE KNOWLEDGE LEVEL TO BE A QUALIFICATION

PETTY OFFICER. THE ENGINEERIiM DEPARTMENT MANUAL DEFINES WHO

MAY APPROVE THE WRITTEN EXAMINATIONS TO BE GIVEN FOR EACH

WATCHSTATION AND ALSO SPECIFIES WHO HAS THE AUTHORITY TO CERTIFY

FINAL QUALIFICATION, FOR EXAMPLE, THE COMMANDING OFFICER IS

. PERSONALLY REQUIRED TO CERTIFY TiiE FINAL QUALIFICATION OF ALL

REACTOR OPERATORS, AS WELL AS CERTAIN OTHER WATCHSTANDERS.

THE END' PRODUCT OF THE SYSTEM I HAVE DESCRIBED IS A TRAINED

NUCLEAR PROPULSION PLANT WATCHSTANDER WHO UNDERSTANDS HOW THE

PLANT WORKS, WHY IT WORKS AND WHAT IS REQUIRED FOR SAFE OPERATION.
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C_ mil!EUfE [MBUNG PROGRAM

SHIPBOARD NUCLEAR PROPULSION PLANT TRAINING IS NOT LIMITED

TO THE WATCH OUALIFICATION PROGRAM. A CONTINUOUS SHIPBOARD

TRAINING PROGRAM IS A HIGH PRIORITY PROGRAM CONSISTING OF

MAINTENANCE OF WATCHSTANDING PROFICIENCY, WATCHSTANDER

REQUALIFICATION, AND WHAT I WILL CALL " RECURRING TRAINING."

MAINTENANCE OF WATCHSTANDING PROFICIENCY

AN OPERATOR CAN BE CONSIDERED PROFICIENT ON A(GIVEN

WATCHSTATION ONLY IF HE STANDS WATCH AT A PRESCRIBED FREQUENCY

ON THAT WATCHSTATION. IN THE NAVAL NUCLEAR PROGRAM WE DEFINE

THIS REQUIREMENT AND MAINTAIN RECORDS SO THAT WE CAN BE' SURE
,

WHEN WE ASSIGN AN OPERATOR TO A WATCH STATION THAT HE HAS

" MAINTAINED HIS PROFICIENCY" ON THAT WATCHSTATION, FOR

EXAMPLE, I RECUIRE An ENGINEERING OFFICER OF THE WATCH TO STAND,

AT LEAST TWO-FOUR HOUR WATCHES EACH MONTH TO MAINTAIN PROFICIENCY.

IF A WATCHSTANDER DOES NOT MEET THESE REQUIREMENTS HIS NAME IS

REMOVED FROM THE LIST OF QUALIFIEu WATCHSTANDERS AND HE IS

REQUIRED TO COMPLETE SPECII.L TRA!NING SPECIFIED BY THE SHIP'S

ENGINEER OFFICER BEFORE HE CAN BE RETURNED TO THE LIST OF

QUALIFIED WATCHSTANDERS.

WATCHSTANDER REQUALIFICATION PROGHM1

IHE WATCHSTANDER REQUALIFICATION PROGRAM TAKES INTO

ACCOUNT: (1) THE OP RATOR WHO HAS FAILED.TO MAINTAIN OR RE-

ESTABLISH WATCHSTANDING FROFICIENCY FOR MORE THAN SIX MONTHS
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(2) THE NEED TO PERIODICALLY REESTABLISH A MINIMUM LEVEL OF

WATCHSTANDER KNOWLEDGE SINCE, REGARDLESS OF HOW OFTEN THE

OPERATOR STANDS WATCH, HIS KNOWLEDGE LEVEL DEGRADES WITH

TIME AND (3) THE NEED TO REQUALIFY PERSONNEL WHEN NEW EQUIPMENT

IS ADDED OR ALTERATIONS MADE TO INSTALLED EQUIPMENT. IHIS

PROGRAM REQUIRES THE COMPLETE REQUALIFICATION OF ANY WATCH-

STANDER WHO HAS NOT STOOD A PARTICULAR WATCH FOR OVER SIX

MONTHS. IT REQUIRES THE COMPLETE REQUALIFICATION OF ALL

WATCHSTANDERS EVERY TWO YEARS REGARDLESS OF HOW OFTEN
'

THE/ STAND WATCH.

; WHEN NEW EQUIPMENT IS ADDED, OR INSTALLED EQUIPMENT

ALTERED, THE COMMANDING OFFICER AND ENGINEER OFFICER DETERMINE

TO WHAT EXTENT REQUALIFICATION IS REQUIRED. ALL WATCHSTANDERS

AhE ALSO REQUIRED TO REQUALIFY ON SHIPS UNDERGOING OVERHAUL.

THIS PROVISION ENSURES THAT WATCHSTANDERS WHO MAY NOT HAVE

STOOD A WATCH ON AN OPERATING PROPULSION PLANT FOR SEVERAL MONTHS

UH A LONGER PERIOD ARE REQUALIFIED ON THOSE WATCHSTATIONS

BEFORE THE PLANT IS AGAIN OPERATED. THIS NOT ONLY UPGRADES

WATCHSTANDING BUT ENSURES ADEQUACY OF TRAINING ON EQUIPMENT

NEW TO THE WATCHSTANDER.

-.
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RECURRlNG dielulEE

A MAJOR PORTION OF TRAINING T IME 1S SPENT ON "RFCURRING

TRAINING". THERE IS A CONTINUING NEED TO REINFORCE INITIAL

TRAINING AND PROVIDE TRAINING WHICH INCREASES THE LEVEL OF

KNOWLEDGE OF ALL NUCLEAR OPERATORS. I WANT TO MAKE IT CLEAR

THAT, IN ORDER TO MAINTAIN HIGH STANDARDS IN THE NAVY NUCLEAR

PROPULSION PROGRAM, SHIPS COMMANDING OFFICERS MUST CONDUCT

RECURRING TRAINING. IHIS TRAINING IS ALSO A VEHICLE FOR IMPROVING

THE WATCHSTANDER'S ABILITY TO HANDLE CASUALTIES, AND SUPPORTS

MORE ADVANCED WATCH QUALIFICATION,

THE METHODS USED IN CONDUCTING NUCLEAR PROPULSION PLANT

RECURRING TRAINING IN SHIPS ARE THE SAME PROVEN WAYS OF

ACCOMPLISHING TRAINING I HAVE DESCRIBED AND ARE IN USE AT NUCLEAR

POWER SCHOOL AND PROTOTYPES. LECTURES AND SEMINARS ARE CONDUCTED

ON A DEPARTMENTAL AND DIVISIONAL BASIS. IN MOST CASES A MONITOS.

SENIOR TO THE INSTRUCTOR OR SEMINAR LEADER IS PRESENT TO ASSIST

IN KEEPING THE TRAINING SESSION "0N TRACK", AND TO PROVIDE

FEEDBACK TO THE. COMMAND AND THE INSTRUCTOR ON THE QUALITY OF THE

LECTURE OR SEMINAR. LECTURES ARE GIVEN BY EXPERIENCED PERSONNEL

WHO ARE SPECIFICALLY SELECTED TO FIT THE TOPIC AND AUDIENCE.

SELECTION OF INSTRUCTORS, LECTURERS AND MONITORS IS AN

IMPORTANT QUALITY CONTROL MEASURE.

A COMPREHENSIVE EXAMINATION PROGRAM IS A KEY FACTOR IN ANY

FORMAL TRAINING PROGRAM. EXAMINATIONS ARE NECESSARY TO ENSURE
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'JNDMSTANDIMG AND RETENTIO!. T h' . aiE ;/.L SOVERE? IN LECTURES

AND SEMINARS, IHEREFORE, EXAMithi10!C ARE GIVEN COVERING MOST

" RECURRING TRAINING" SESSIONS AND Ai.E DF;1GNED TO EE TOUGH

ENOUGH TO CHALLENGE THE MOST l'.NOW'.EDGEABLE CREW MEMBERS.

CASUALTY IRI_LL TRAIN!iM

IN ADDITION TO CLASSROOM TYPE TRAINit;G, THE RECURRING TRAINING

PROGRAM IS ALSO COMPOSED OF PRACTICAL EVOLUTIONS AND CASUALTY DRILLS.

IHESE FORM AN IMPORTANT,PART OF THE SHIPSOARD TRAINING PLAN,

ALLOWING THE NUCLEAR PROPULSION PLANT OPERATOR TO BUILD ON HIS

THEORETICAL KNOWLEDGE OF THE PROPULSION PLANT'AND PUT INTO

PRACTICE THE FRINCIPLES OF OPERATING aid CASUALTY PROCEDURES HE

HAS STUDIED. IHE ENGINEERING DEPARTMENT lUAL FOR NAVAL NUCLEAR

PROPULS'ON PLANTS LISTS THE RECUIRED DRILLS AND EVOLUTIONS AND

INDICATES WHETHER THE DRILL SHOULD BE WALKED-THROUGH OR

ACTUALLY CONDUCTED. IN SOME CASES, DART OF THE CASUALTY ACTION

MAY ?E WALa.ED-THROUGH AND PARf ACTUA.." is.RIED CUT. WiTH'N

THE CON 3TRAINTS OF REACTOR AND 3 HIP '; A F E iv , A CONSCIOUS EFFORT

IS MADE TO CARRY OlJT THESE CAEJALiY JR!LLS IN A REALISTIC MANNER.

F00RLY CONDUCTED CASuhLTY DPI i TRAINING, WHICH ALLOWS

IMPROPER ACTIONS TO UCCUR WITHOUT 'DENTIFICATION AND CORRECTION,

SIMPLY REINFORCES THE WRONG WAY TO 20 THINGS IN THE PROPULSION

PLANT. IN EFFECT, FE COULD TR.i!N OUF5 ELVES TO OPERATE THE PLANT

l
IN AN UNSATISFACTORY FASHION. IQ /J/',9 THIS } it.'R!RT THAT

j

i

j C ASUALT" DE I LLS M > E FUL!.Y ^: /.tJ' t r i; y */DITORED AND
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THOROUGHLY CRITIOUED..

l'WILL DESCRIBE'SOME OF THE CONSIDERATIONS THAT ARE INV0'LVED

IN THE CONDUCT OF CASUALTY DRILLS ON A NUCLEAR SHIP. FIRST, A
,

DRILL GUIDE IS PREPARED WHICH DESCRIBES THE DRILL, HOW IT WILL BE

INITIATED, WHAT IS TO BE ACCOMPLISHED, SPECIFIES SAFETY MONITORS

AND OBSERVERS, ETC. VARIOUS PROPULSION PLANT REFERENCE MATERIAL

AND THE ENGINEERING DEPARTMENT MANUAL ARE USED. IHE ENGINEER

OFFICER THEN SUBMITS THIS DRILL GUIDE TO THE SHIP'S COMMANDING

0FFICER FOR HIS APPROVAL. A FILE OF THESE APPROVED DRILL GUIDES

IS MAINTAINED FOR RECURRING USE. IHE COMMANDING OFFICER MUST

APPROVE THE ACTUAL CONDUCT OF EACH DRILL EVEN THOUGH HE HAS

PREVIOUSLY APPROVED THE BASIC DRILL GUIDE. SOMETIMES THE WATCH

SECTION SCHEDULED FOR A PARTICULAR DRILL WILL BE NOTIFIED WELL IN

ADVANCE OF THE NATURE OF THE DRILL I*: ORDER THAT SPECIFIC TRAINING,

SUCH AS A REVIEW OF THE APPROPRIATE CASUALTY PROCEDURES, MAY

BE ACCOMPLISHED. THIS MAY BE APPROPRIATE WHERE THE SECTION

WILL BE DOING A DIFFICULT DRILL FOR THE FIRST TIME OR WHERE

THE SHIP HAS JUST COMPLETED A LENGTHLY PERIOD WITH THE F_ ANT

SHUTDOWN.

DRILL MONITORS AND SAFETY OBSERVERS MUST BE FULLY

AWARE OF WHAT IS EXPECTED OF THEM AND THE LIMITS TO THEIR

RESPONSIBILITIES. THIS IS ACCOMPLISHED AT A BRIEFING ATTENDED

BY ALL MONITORS AND SAFETY OBSERVERS AND NORMALLY LED BY THE

ENGINEERING OFFICER. I CONSIDER IT APPROPRIATE THAT THE SHIP'S

COMMANDING OFFICER OR -EXECUTIVE OFFICER BE PRESENT AT THESE
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BRIEFINGS TO THE MAXIMUM EXTENT PO:;SIBLE. AN IMPORTANT ASPECT OF

THIS SESSION IS TO REVIEW IN DETAIL HOW THE DRILL WILL BE INITIATED

AND HOW THE SYMPTOMS OF THE CASUALTY WILL BE MADE KNOWN TO THE

WATCHSTANDERS IN CASES WHERE THE ENTIRE CASUALTY CANNOT BE ALLOWED

TO OCCUR BECAUSE OF REACTOR OR SHIP SAFETY. REALISM IN THE

CONDUCT OF CASUALTY LRILLS IS IMPORTANT, BUT SAFETY CONSIDERATIONS
'

DICTATE THAT SOME CASUALTIES SHOULD NOT ACTUALLY BE DONE FOR TRAINING.

IHEREFORE, WE USE TECHNIQUES FOR PRESENTING THE SYMPTOMS OF THESE

CASUALTIES IN A MANNER THAT WILL, AS NEARLY AS PRACTICABLE, APPEAL

TO THE SAME SENSES THAT.THE WATCHSTANDER WOULD NORMALLY USE IN

THE CASUALTY SITUATION. DURING THIS PRE-DRILL BRIEFING THE

APPLICABLE CASUALTY PROCEDURES ARE ALSO REVIEWED TO ENSURE THAT

ALL MONITORS AND SAFETY OBSERVERS KNOW THE CORRECT WATCHSTANDER

ACTIONS.

"

IHE ACTUAL CASUALTY DRILL MAY BE PRE-ANNOUNCED OR MAY BE i

A SURPRISE TO THE WATCH SECTION. THE ENGINEER OFFICER WILL

NORMALLY MAKE THIS DETERMINATION. SOME COMBINATION OF BOTH

METHODS IS APPROPRIATE TO ENSURE THAT THE WATCHSTANDERS CAN

PROPERLY HANDLE UNEXPECTED PLANT CASUALTIES. DURING DRILLS,

MONITORS CORRECT WATCHSTANDER ERRORS ON THE SPOT, WHERE FAILURE

TO DO SO WOULD REINFORCE IMPROPER ACTIONS. SAFETY MONITORS ARE

STATIONED TO PREVENT INCORRECT WATCHSTANDER ACTION WHICH COULD

HAZARD THE REACTOR PLANT. DRILLS ARE ALLOWED TO PROGRESS LONG

ENOUGH TO EVALUATE THE SECTION'S ABILITY TO RESTORE THE PLANT TO

iTS NORMAL CONDITION. OBVIOUSLY THERE ARE PRACTICAL LIMITS TO

CRILL LENGTH AND IN SOME CASES THE FIRST WATCH SECTION WILL
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CARRY OUT THE INITIAL CASUALTY ACTIONS AND A SECOND SECTION WILL

RECOVER THE PLANT BACK TO A NORMAL CONDITION, UPON COMPLETION OF

THE DRILL, A CRITIQUE INVOLVING ALL DRILL MONITORS IS IMMEDIATELY

HLLD TO COLLECT COMMENTS, DETERMINE E'''.RE ET EORS WERE MADE AND

EVALUATE THE OVERALL CONDUCT OF THE Dr._L. APPROPRIATE REFERENCE

MATERIAL SUCH AS THE OPERATING MANUALS FOR THE SHIPS PROPULSION

PLANT ARE ESSENTIAL AT THIS SESSION TO ACCURATELY ASSESS ALL

OF THE CASUALTY ACTIONS TAKEN.
,

AFTER THE ENGINEER OFFICER HAS ASSEf1 BLED THE SIGNIFICANT

COMMENTS FROM THE MONITOR CRITIQUE HE CONDUCTS A CRITIQUE OF THE

DRILL FOR THE WATCH SECTION AFTER THEY COME OFF WATCH. IF

TRAINING LESSONS ARE TO BE LEARNED THAT WOULD BENEFIT OTHER

ENGINEERING DEPARTMENT PERSONNEL, THE ENo:NEER. OFFICER WILL

CAUSE THIS INFORMATION TO BE LfSSEMINATED. FINALLY, WHERE DRILL

DEFICIENCIES SHOW WEAKNESSES IN THE SHIP'S FUNDAMENTAL TRAINING

PROGRAM, CORRECTIVE MEASURES ARE TAKEN TO UPGRADE THESE AREAS.

SIMILIAR REQUIREMENTS FOR MAINTAINING WATCHSTANDING PROFICIENCY

AND CONDUCTING CONTINUING TRAINING ARE ALSO ESTABLISHED AT THE

PROTOTYPE PLANTS FOR STAFF PERSO,NNEL.

TRAINING FOR NEW C0i!STRUCTION NUCLEAR-POWERED SHIPS

TRAINING OF PERSONNEL ASSIGNED TO A NEW CONSTRUCTION

NUCLEAR-POWERED SHIP BEGINS UPON ARRIVAL OF THE CREW AT THE SHIPYARD.

IHIS ARIVAL IS TIMED SO THAL THE MAJORITY OF THE ENGINEERING

DEPARTMENT PERSONNEL LRE PRESENT FOR THE ENTIRE PROPULSION
'
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PLANT TEST PROGRAM. IWO-THIRDS OF THE NUCLEAR-TRAINED PERSONNEL

FOR THE NEW CREW ARE REQUIRED TO HAVE SERVED ON AN OPERATING

NUCLEAR-POWERED SHIP AND LE QUALIFIED ON THE PROPULSION DLANT 0:

THAT SHIP. ENGINEERING PERSONNEL RECEIVE CLASSROOM LECTURES

CONDUCTED BY THE EXPERIENCED SHIP'S ENGINEERING PERSONNEL,

SHIPYARD PERSONNEL, AND MANUFACTURERS' REPRESENTATIVES. ALL

PERSONNEL MUST COMPLETE INITIAL SHIPBOARD WATCHSTANDER

QUALIFICATION OR REQUALIFY UNDER PROCEDURES SIMILAR TO THOSE

FOR INITIAL QUALIFICATION, IN THE CASE OF OPERATORS WHO HAVE

PREVIOUSLY OUALIFIED'IN ANOTHER SHIP. THE CREW GAINS PRACTICAL

OPERATING EXPERIENCE ABOARD SHIP PY PARTICIPATING DIRECTLY IN THE

TESTING OF THE PROPULSION PLANT, EEGINNING WITH EXTENSIVE TESTS

BEFORE THE REACTOR CORE IS INSTALLED. IN THE CASE OF CERTAIN

NEW DESIGN SHIPS, SPECIAL SHORT COURSES FOR THE NEW CONSTRUCTION

NUCLEUS CREWS ARE TAUGHT AT THE PROTOTYPE PLANT OR THE APPRO-

PRIATE NAVAL REACTORS LAEORATORY. THIS BETTER PREPARES THE,

NUCLEAR TRAINED PERSONNEL FOR OPERATION OF THE PROPULSION PLANT

DURING THE INITIAL TEST PROGRAM. IHE SHIP'S CREW OPERATES THE

EQUIPMENT DURING THE TEST PROGRAM, UNDER THE SURVEILLANCE OF

QUALIFIED ENGINEERS AND SCIENTISTS INCLUDING REDRESENTATIVES

OF THE DEPARTMENT OF ENERGY, IN THIS WAY THE CREW BECOMES

THOROUGHLY FAMILIAR WITH OPERATION AND MAINTENANCE OF THE

PROPULSION PLANT, AND IS READY TO TAKE THE SHIP TO SEA ON ITS

CIRST TRIALS WITH MAXIMUM ASSURANCE OF SAFE OPERATION.
:
i
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TRATNING FOR NUCLEAR POWERED SHIPS UNDERG0ING OVERHAUL

TRAINING OF NUCLEAR PROPULSION PLANT OPERATORS ON SHIPS

UNDERGOING OVERHAUL IS ACCOMPLISHED USING THE SAME MElh0DS AS FOR

OPERATING SHIPS. THERE ARE SOME MINOR DIFFERENCES IN THAT THERE

IS LESS OPPORTUNITY FOR PRACT: CAL TRAINING, AND SOME SPECIAL

TRAINING SESSIONS MAY BE CONDUCTED BY CONTRACTOR OR SHIPYARD

PERSONNEL. AS I HAVE MENTIONED, ALL WATCHSTANDERS MUST REQUALIFY

UNDER PROCEDURES SIMILAR TO THOSE FOR INITIAL QUALIFICATION.

ENGINEER OFFICER TRAINING AND QUALIFICATION

IN ADDITION TO THE ONE YEAR COURSE OF INSTRUCTION AND

SUBSEQUENT SHIPBOARD QUALIFICATION ALREADY DESCRIBED, THOSE

OFFICERS WHO ARE ASSIGNED AS ENGINEER OFFICER OF NUCLEAR-POWERED

SHIPS ARE FORMALLY EXAMINED AND QUALIFIED. EACH NUCLEAR TRAINED

JUNIOR OFFICER IS EXPECTED TO COMPLETE THIS QUALIFICATION PRIOR

TO THE END OF HIS FIRST OR, IN THE CASE OF SURFACE SHIP OFFICERS,

SECOND SHIPBOARD TOUR OF DUTY. IHIS PROGRAM INVOLVES PREPARATION

BY THE CANDIDATE, ON BOARD HIS SHIP, AND FINAL APPROVAL BY ME AFTER

HE SUCCESSFULLY COMPLETES A COMPREHENSIVE WRITTEN AND ORAL

EXAMINATION ADMINISTERED OVER A TWO DAY PERIOD AT NAVAL REACTORS

IN WASHINGTON.

THE TRAINING PROGRAM FOR THE PROSPECTIVE ENGINEER OFFICER

I S A'; INDIVIDUALLY ESTABLISHED STUDY PLAN FORMULATED UNDER THE

SUPERVISION OF HIS COMMAf|DINc 0FFICER. FROM THE PRACTICAL
98
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. EXPERIENCE STANDPOINT THE CANDIDATF. MUST HAVE TWO YEARS EXPERIENCE

Of1 BOARD A flUCLEAR SHIP Af4D MUST HAVI. BEErl AN EtlGillEERING DEPARTMENT

DIVISION OFFICER FOR AT LEAST ONE YEAR. HE MUST, OF COURSE,

HAVE THE RECOMMENDATION OF His COMMANDING OFFICER. WHEli SO

RECOMMENDED, THE CANDIDATE WILL BE ORDERED BY THE CHIEF 0F NAVAL

PERSONNEL TO REPORT TO NAVAL REACTORS FOR TWO DAYS TO BE EXAMINED

FOR QUALIFICATION AS ENGINEER OFFICER. THE FIRST DAY THE OFFICER

WILL TAKE A SEVEN AND ONE-HALF HOUR WRITTEN EXAMINATION CONSISTING

OF FIVE SECTIONS COVERING REACTOR THEORY, RADIOLOGICAL CONTROLS

AND CHEMISTRY, FLUID SY, STEMS, ELECTRICAL SYSTEMS AND OVERALL

PLANT OPERATIONS. HE MUST PASS ALL SECTIONS OF THE EXAMINATION.

ON THE SECOND DAY THE CAfiDIDATE RECEIVES THREE ORAL INTERVIEWS

Of1 PROPULSION PLANT SUBJECTS. HE MUST PASS ALL THREE ORAL

INTERVIEWS. IF HE SUCCESSFULLY PASSES ALL AREAS OF THE EXAMINATION

HE WILL THEN BE DESIGNATED AS QUALIFIED TO SERVE AS ENGINEER OFFICER

OF A NUCLEAR SHIP. IF HE FAILS EITHER THE WRITTEN OR ORAL

EXAMINATION, ONE REEXAMINATION IS USUALLY ALLOWED. THE OFFICER IS

REQUIRED TO COMPLETE BOTH AN ORAL AND WRITTEN REEXAMIANTION IN

ALL AREAS REGARDLESS OF THE AREA OR AREAS HE FAILED. 3EING

SUCCESSFUL IN ATTAINING THE ENGINEER OFFICER OUALIFICATION DOES

NOTGUARANTEETHATTHEINDIVIDUALWILLSERVEASENGINEEROF]ICER
SINCE ONLY THE TECHNICALLY BEST PEOPLE ARE CHOSEN FOR THIS

ASSIGNMENT. ALL OFFICERS NOW ASSIGNED AS ENGINEER OFFICER HAVE

BEEN QUALIFIED UNDER THIS SYSTEM. WE HAVE ALSO REACHED THE POINT

WHERE ALL NUCLEAR-TRAINED OFFICERS f4UST PASS THIS ADDITIONAL

QUALIFICATION REQUIREMENT IN ORDER TO BE ASSIGNED AS EXECUTIVE

- OFFICER AND COMMAND!f4G OFFICER OF A NUCLEAR-POWERED SHIP.
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COMMANDING OFFICER 1RAINIliG AND QUAllFlCATION

CLEARLY, THE ONE PERSON HAVING THE GREATEST OVERALL

RESPONSIBILITY FOR THE SAFE OPERATION OF .HE NUCLEAR PROPULSION

PLANT IS THE SHIP'S COMMANDING OFFICER. .HEREFORE, IT SHOULD NOT

BE SURPRISING THAT EACH PROSPECTIVE COMMANDING OFFICER IS REQUIRED

TO ATTEND A COURSE OF INSTRUCTION AT NAVAL REACTORS AND

SATISFACTORILY COMPLETE THIS COURSE PRIOR TO REPORTING TO A SHIP AS

COMMANDING 0FFICER.

IN THE EARLY YEARS OF THE PROGRAM, SENIOR SEA-EXPERIENCED

OFFICERS WERE SELECTED AS COMMANDING OFFICERS OF THE FIRST

NUCLEAR-POWERED SHIPS. THESE PROSPECTIVE COMMANDING OFFICERS

RECEIVED THE SAME TYPE OF TRAININ9 THAT OTHER OFFICERS IN NUCLEAR

SHIPS RECEIVED. HOWEVER, THE ACADEMIC INSTRUCTION WAS GIVEN BY

MEMBERS ON THE NAVAL REACTORS STAFF AT HEADQUARTERS IN WASHINGTON.

IN ADDITION TO FORMAL CLASSROOM TRAINING, THE PROSPECTIVE

COMMANDING OFFICERS RECEIVED ADDED MATERIAL ON THOSE SUBJECTS

AFFECT!dG THE TESTING AND OPERATION OF NUCLEAR-POWERED SHIPS

WHICH THEY NEEDED TO KNOW BY REAS.ON OF THEIR RESPONSIBILITIES

AS COMMANDING OFFICERS. OPERATIONAL TRAINING OF PROSPECTIVE

COMMANDING OFFICERS CONSISTED OF APPROXIMATELY EIGHT WEEKS OF

CONCENTRATED INSTRUCTION AND QUALIFICATION ON ALL ENGINEERING

WATCH STATIONS AT-ONE OF THE NAVAL REACTORS PROTOTYPES.

THEY WERE ALSO REQUIRED TO PASS ORAL AND WRITTEN EXAMINATIONS

BOTH AT THE-PROTOTYPES AND THE NAVAL REACTORS HEADOUARTERS.

.
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SINCE 1901, PROSPECTIVE COMMANDING OFFICERS OF ALL NUCLEAR-

POWERED SUBMARINES HAVE HAD PREVIOUS DUTY ON BOARD A NUCLEAR-POWERED

SHIP, AND HAVE THEREFORE UNDERGONE TRAINING AT ONE OF THE NAVAL

NUCLEAR POWER SCHOOLS AND AT A PROTOTYPE UPON INITIAL ENTRY INTO THE

fJUCLEAR POWER PROGRAM. UPON SELECTION AS A COMMANDING OFFICER, THE

PROSPECTIVE COMMANDING OFFICER REPORTS TO NAVAL REACTORS F'' A

THIRTEEN WEEK COURSE. IHIS COURSE IS A CONCENTRATED TRAINING PERIOD

COVERING THE NUCLEAR PROPULSION PLANT OF THE SHIP TO WHICH THE

OFFICER IS SCHEDULED FOR ASSIGNMENT AS COMMANDING 0FFICER. SUBJECTS

COVERED INCLUDE MECHANICAL, FLUID AND ELECTRICAL (INCLUDING

CONTROL AND INSTRUMENTATION) SYSTEMS, PLANT MATERI ALS, REACTOR

ENGINEERING, REACTOR THEORY, REACTOR SAFETY AND CHEMISTRY AND

RADIOLOGICAL CONTROLS. THE PROSPECTIVE COMMANDING 0FFICER IS

EXAMINED IN ALL AREAS AND MUST PASS EACH ONE. IWO ORAL EXAMINATIONS

ARE ALSO GIVEN COVERING COURSE MATERIAL. A FINAL COMPREHENSIVE

_ WRITTEN EXAMINATION OF SIMILAR LENGTH AND COMPOSITION TO THE

PROSPECTIVE ENGINEER OFFICER EXAMINATION IS ADMINISTERED, AND THE

PROSPECTIVE COMMANDING OFFICER MUST PASS ALL SECTIONS OF THIS

EXAMINATION. IN ADDITION, A FINAL ORAL EXAMINATION ON REACTOR

SAFETY IS GIVEN BY A FOUR MEMBER NA' VAL REACTORS BOARD. SPECIAL

BRIEFINGS BY SENIOR NAVAL OFFICERS AND TRAINING IN SUBJECTS THAT

WILL AID THE PROSPECTIVE COMMANDING OFFICER IN RUNNING HIS SHIP

ARE INCLUDED IN ADDITION TO THE TECHNICAL TRAINING.

l APPROVE SATISFAC10RY COURSE COMPLETION FOR EACH PROSPECTIVE

COMMANDING OFFICER BEFORE HE CAN ACTUALLY GO ON TO COMMAND A

NUCLEAR SHIP,
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OTHER NAVAL REACTORS SPONSORED TRAIN'NG

I HAVE DIRECTED THAT CERTAIN OTHER TRAINING BE CONDUCTED

WHEN IT IS REQUIRED TO MEET AN IDENTIFIED SFECIFIC NEED. FOR

EXAMPLE, Tb3 YEARS AGO IT CAME TO MY ATTENTION THAT ELECTRONICS

TECHNICIANS WERE SEVERELY LACKING IN THE KNOWLEDGE AND SKILLS

TO PROPERLY CONDUCT MAINTENANCE ON THE ELECTRONIC EQUIPMENT

ASSOCIATED WITH THE NUCLEAR PROPULSION PLANT. I DIRECTED THE

ESTABLISHMENT OF A FIVE WEEK COURSE AT THE PROTOTYPE SITES IN

IDAHO AND NEW YORK TO TEACH THE NECESSARY ELECTRONICS REPAIR

TECHNIQUES.

AS I HAVE METIONED, SPECIAL DESIGN COURSES ARE TAUGHT FOR
-

THE NUCLEUS CREWS OF SOME NEW DESIGN SHIPS. FOR EXAMPLE, WE

TEACH A SEVEN WEEK DESIGN COURSE AT WEST MILTON, NEW YORK FOR

.THE NUCLEAR TRAINED CREW MEMBERS OF TRIDENT SUBMARINES.

AIRCRAFT CARRIER PROSPECTIVE EXECUTIVE OFFICERS AND REACTOR

OFFICERS ARE REQUIRED TO ATTEND THE PROSPECTIVE COMMANDING

OFFICERS COURSE AT NAVAL REACTORS', AND CERTAIN FORCE COMMANDER

STAFF PERSONNEL ATTEND THE CHEMISTRY AND RADIOLOGICAL CONTROLS

SECTION OF THAT COURSE. IN ADDITION, MEMBERS OF MY STAFF AT THE

VARIOUS FIELD OFFICES WHO MONITOR PROTOTYPE, SHIPYARD AND SHIP

PERFORMANCE ARE REQUIRED TO DEMONSTRATE BY EXAMINATION THAT THEY

HAVE AN ADEQUATE LEVEL OF KNOWLEDGE TO PERFORM THOSE DUTIES.
t

;

i
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QUALITY CONTROL AND FEEDBACK TO TRAINING

THROUGHOUT MY COMMENTS, I HAVE INDICATED VARIOUS POINTS WHERE

A MEASURE OF QUALITY CONTROL IS EXERCISED IN THE TRAINING PROGRAM.

I WILL NOW REVIEW AND FURTHER DISCUSS THE KEY MEANS BY WHICH

WE CONTROL THE STANDARDS OF OUR SHIPBOARD TRAINING. MONITORS

ARE USED BOTH IN THE LECTURE AND SEMINAR AREA AND IN CASUALTY

DRILLS. 0FFICER AND ENLISTED PERSONNEL ARE USED AS MONITORS,

WITH THE PRINCIPAL CRITERIA FOR SELECTION BEING THE INDIVIDUALS'S

KNOWLEDGE OF THE AREA HE IS TO MONITOR. FREQUENT EXAMINATIONS
,

ARE USED, NOT JUST TO CONFIRM AN ADEQUATE LEVEL OF KNOWLEDGE BUT TO

INCREASE KNOWLEDGE AS WELL. IHE NUCLEAR TRAINED PERSONNEL ON THE

STAFFS OF THE SHIP'S IMMEDIATE SUPERIORS IN THE CHAIN OF COMMAND

(FOR EXAMPLE, SOUADRON OR FORCE COMMANDER) RCUTINELY REVIEW

SHIPBOARD TRAINING FOR ITS EFFECTIVENESS. OFTEN THIS REQUIRES

THAT STAFF PERSONNEL GO TO SEA AND ACTUALLY OBSERVE THE TRAINING

BEING CONDUCTED. IHE PRE-CRITICALITY REACTOR SAFEGUARDS

EXAMINATION CONDUCTED BY MY STAFF ON SHIPS WITH NEW REACTOR CORES

PROVIDE A DIRECT EVALUATION OF THE STATE OF THE CREWS TRAINING.

i

;
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REACTOR SAFEGUARDS EXAMINATIOH

THE PURPOSE OF THIS EXAMINATION IS TO DETERMINE IF THE

CREW OF A SHIP WITH A NEW CORE IS PREPARED TO OPERATE THE

NUCLEAR PROPULSION PLANT, PARTICULARLY FROM A REACTOR SAFETY

AND RADIATION CONTROL POINT OF VIEW. RESULTS OF THESE

EXAMINATIONS ARE USED TO SUGGEST TO THE PROSPECTIVE COMMANDING

OFFICERS AREAS WHERE FURTHER TRAINING IS NECESSARY.

THIS VERIFICATION OF OPERATOR KNOWLED3E LEVEL IS DONE

DIRECTLY BY MY STAFF FOR SHIPS WHICH ARE NEWLY CONSTRUCTED

OR BEING REFUELED. A TEAM COMPOSED OF A MINIMUM OF FOUR MEMBERS,

REPRESENTING FOUR KEY AREAS OF OPERATOR SPECIALTY, IS ASSEMBLED

AND HEADED BY A SENIOR MEMBER OF FV STAFF. THEY GO TO THE

NEW CONSTRUCTION OR OVERHAUL FACILITY AND SPEND SEVERAL DAYS

INTERVIEWING MEMBERS OF THE NUCLEAR WATCH SECTIONS, OBSERVING

PRACTICAL DRILLS AND EVOLUTIONS AND INSPECTING THE MATERIAL

CONDITION OF THE SHIP.

AT THE CONCLUSION OF THE EXAMINATION THE TEAM LEADER REPORTS

TO ME DIRECTLY WITH A PASS OR FAIL RECOMMENDATION. I PERSONALLY

APPROVE ALL RESULTS OF THESE EXAMINATIONS. THIS INSPECTION,

CALLED A REACTOR SAFEGUARDS EXAMINATION, OCCURS ABOUT FOUR TO

SIX WEEKS PRIOR TO INITIAL CRITICALITY OF THE REACTOR.

IMMEDIATELY PRIOR TO INITIAL CRITICALITY, THE SHIPYARD COMMANDER

.
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OR THE SUPERVISOR OF SHIPBUILDING, AS APPROPRIATE, REQUESTS

PERMISSION BY NAVAL MESSAGE TO CONDUCT OPERATIONS VITH THE

REACTOR AT POWER. I PERSONALLY AUTHORIZE INITIAL CRITICALITY

AND SUESEQUENT TESTING WITH THE REACTOR AT POWER.

THE PROCEDURE I HAVE JUST DESCRIBED IS ALSO USED IN THE

CASE OF A LAND-BASED PROTOTYPE WITH A NEW REACTOR CORE.

FOLLOWING THIS INITIAL SAFEGUARDS EXAMINATION, EACH CREW IS

EXAMINED ANNUALLY. IN THE PAST THESE ANNUAL EXAMINATIONS HAVE

BEEN CONDUCTED BY SENIOR MEMBERS OF MY STAFF. ON thRCH 13,

1967, THE CHIEF OF NAVAL OPERATIONS ESTABLISHED NAVAL NUCLEAR
.

PROPULSION EXAMINING BOARDS ON THE STAFFS OF THE COMMANDER-IN-

CHIEF ATLANTIC AND PACIFIC FLEETS.

OPERATIONAL REACTOR SAFEGUARDS EXAMINATION

THE FLEET NUCLEAR PROPULSION EXAMINING BOARDS PROVIDE

AN OUTSIDE, INDEPENDENT EVALUATION OF SHIPBOARD TRAINING,

ALONG WITH OTHER FACETS OF PROPULSION PLANT OPERATIONS,
,

ADMINISTRATION, AND MAINTENANCE. THESE BOARDS ARE HEADED BY

A SENIOR CAPTAIN WHO HAS SERVED AS COMMANDING OFFICER OF A

NAVAL NUCLEAR-POWERED SHIP. THE ATLANTIC FLEET NUCLEAR

PROPULSION EXAMINING BOARD IS COMPOSED OF SUFFICIENT OFFICERS

TO CONDUCT OPERATIONAL REACTOR SAFEGUARDS EXAMINATIONS ON

THREE SHIPS SIMULTANEOUSLY. THE PACIFIC FLEET BOARD IS
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MANNED TO CONDUCT TWO OPERATING EXAMINATIONS SIMULTANEOUSLY.

EACH TEAM CONDUCTING AN OPERATIONAL REACTOR SAFEGUARDS

EXAMINATION IS COMPOSED OF FOUR NUCLEAR TRAINED OFFICERS.

IHE SENIOR TEAM MEMBER HAS PREVIOUSLY SERVED AS COMMANDING

OFFICER OF A NAVAL NUCLEAR-POWERED

SHIP! THE REMAINING THREE OFFICERS HAVE 3ERVED AS ENGINEER

OFFICER IN NAVAL NUCLEAR-POWERED SHIPS. IHE NUCLEAR

PROPULSION EXAMINING BOARDS CONDUCT OVER 180 EXAMINATIONS

A YEAR OF NUCLEAR-POWERED SHIPS OPERATING AT SEA AS WELL AS

RADIOLOGICAL SUPPORT FACILITIES ON SUPPORT SHIPS AND SHORE

BASES. THESE EXAMINATIONS LAST FROM TWO TO FIVE DAYS AND LOOK

INTO EVERY ASPECT OF NUCLEAR PROPULSION PLANT OR RADIOLOGICAL

SUPPORT FACILITY OPERATIONS, ADMINISTRATION, AND TRAINING.

CASUALTY DRILLS AND EVOLUTIONS ARE CONDUCTED FOR THE BOARD TO

EVALUATE. 6PERATORS ARE INTERVIEWED BY BOARD MEMBERS TO

DETERMINE THEIR LEVEL OF KNOWLEDGE. ADDITIONALLY, THE BOARD

CONDUCTS A DETAILED INSPECTION OF ENGINEERING OR RADIOLOGICAL

SUPPORT FACILITY SPACES TO DETERMINE ADEQUACY OF MATERIAL

CONDITIONS AND CLEANLINESS. UP0fi COMPLETION OF THE EXAMINATION

A GRADE IS ASSIGNED AND A TREND IS DETERMINED RELATIVE TO THE

SHIP'S PREVIOUS PERFORMANCE.
.

THE OPERATIONAL REACTOR SAFEGUARDS EXAMINATION REPORT

PROVIDES THE INDIVIDUAL SHIP WITH IMMEDIATE FEEDBACK THAT IT

CAN USE TO IMPROVE TRAINING AND OPERATION. THESE REPORTS ALSO
,
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PROVIDE NAVAL REACTORS THE OPPORTUNITY FOR AN OVERALL LOOK

AT FLEET NUCLEAR PROPULSION PLANT TRAINING AS WELL AS HOW

INDIVIDUAL SHIPS ARE DOING. IHE RESULTS OF THE EXAMINATION,

INCLUDING THE GRADE AND TREND ASSIGNED, ARE REPORTED TO

THE SHIPS OPERATIONAL COMMANDER, THE CH!cF OF NAVAL

OPERATIONS AND TO ME. SHIPS THAT HAVE SIGNIFICANT WEAK

AREAS ARE REQUIRED TO SUBMIT A WRITTEN REPORT OF CORRECTIVE

ACTION WITHIN A SPECIFIED PERIOD FOLLOWING THE EXAMINATIONS.

EXAMINATION REPORTS ARE USED TO UPGRADE THE PERFORMANCE AND

TRAINING OF THE CREWS OF ALL NUCLEAR-POWERED SHIPS AND

RADIOLOGICAL SUPPORT FACILITIES: AND, WHEN NECESSARY, TO

INITIATE CHANGES IN THE OVERALL TRAINING PROGRAM INCLUDING

NUCLEAR POWER SCHOOL AND PROTOTYPE TRAINING.

I DISCUSS THE RESULTS OF THE EXAMINATION WITH EACH

COMMANDING OFFICER BY PHONE - BECAUSE FOR MOST PART THEY ARE

IN VARIOUS PARTS OF THE WORLD. IF l CONSIDER IT NECESSARY, I

ASK HIM TO WRITE ME AND TELL ME WHAT HE WILL DO TO IMPROVE

THE PERFORMANCE OF HIS SHIP.

PERSONNEL FROM MY STAFF CONDUCT ANNUAL EXAMINATIONS AT

THE LAND-BASED PROTOTYPES. A WRITTEN REPORT OF CORRECTIVE

ACTION IS REQUIRED IN ALL CASES WITHIN A SPECIFIED PERIOD

FOLLOWING THE EXAMINATION. AGAIN, THESE SAFEGUARDS EXAMINATIONS

REPORTS PROVIDE FEEDBACK USEFUL IN IMPROVING THE TRAINING

PROGRAM.
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JNCIDENT REPORTS

IO ENSURE THAT I AM KEPT FULLY AWARE OF PROBLEMS

ASSOCIATED WITH NAVAL NUCLEAR POWERED PLANTS (BOTH SHIP

AND PROTOTYPE), I REQUIRE THE COMMANDING OFFICER OR PROTOTYPE

MANAGERS TO REPORT TO ME DIRECTLY ANY EQUIPMENT MALFUNCTION,

OPERATIONAL DIFFICULTY, OR DEVIATION FROM PRESCRIBED PROCEDURES.

THESE WRITTEN " INCIDENT REPORTS" ARE IN ADDITION TO OTHER

FORMAL NAVY REQUIREMENTS AND ARE UNIQUELY DESIGNED TO SATISFY

THE TECHNICAL REQUIREMENTS OF NUCLEAR POWER. IHEY DESCRIBE

IN DETAIL WHAT HAS HAPPENED, WHY IT HAPPENED, AND WHAT HAS

ALREADY BEEN DONE LOCALLY TO CORRECT THE PROBLEM AND'RREVENT

A RECURRENCE. I READ EVERY REPORT AND ENSURE THAT ADEQUATE

CORRECTIVE ACTION IS TAKEN IN EACH CASE. MY STAFF REVIEWS

EACH REPORT IN DEPTH IN THEIR PARTICULAR AREA 0F INTEREST.

THEY ALSO MONITOR FOR TRENDS INDICATIVE OF A PROBLEM COMMON

TO SEVERAL PLANTS OR COMMON ONLY TO ONE TYPE OF PLANT.

THIS RAPID FEEDBACK OF DESIGN, MATERIAL, PERSONNEL, OR

PROCEDURAL PROBLEMS HAS PROVEN INVALUABLE IN IMPROVING THE

RELIABILITY, SAFETY AND PERFORMANCE, BOTH OF THE EQUIPMENT AND

.0F THE OPERATORS. MANY TIMES APPARENTLY INCONSEQUENTIAL

FAILURES, WHEN INVESTIGATED FULLY, HAVE LEAD TO ACTIONS WHICH*

PREVENTED MORE SERIOUS INCIDENTS FROM OCCURRING.

THESE FLEET AND FROT0 TYPE INCIDENT REPORTS ALSO SOMETIMES

108

.

=



-

.

DESCRIBE CASES WHERE, HAD THE INDIVIDU'AL BEEN BETTER TRAINED,

HE MIGHT HAVE AVOIDED AN ERROR IN THE PERFORMANCE OF HIS J0B.

LESSONS LEARNED FROM THESE REPORTS ARE PERIODICALLY PROMULGATED

TO THE FLEET IN NAVAL REACTORS IECHNICAL BULLETIN ARTICLES,

AND CHANGES MADE, IF NEEDED, TO DESIGN AND TO THE OVERALL

TRAINING PROGRAM.

MONITOR WATCH PROGRAM *

I PREVIOUSLY INDICATED THE IMPORTANCE OF INSPECTIONS IN

REGARD TO MAINTAINING HIGH STANDARDS. IHESE INSPECTIONS COME

IN MANY WAYS AND FORMS BUT ONE OF THE MOST EFFECTIVE IS THE

MONITOR WATCH. IHE MONITOR WATCH IS A SURVEILLANCE CONDUCTED

BY SOMEONE, KNOWLEDGEABLE IN A GIVEN AREA, TO OBSERVE AND

DETECT DEFICIENCIES IN PERFORMANCE THAT OCCUR DURING THE PERIOD4

OF OBSERVATION. EXPERIENCE HAS SHOWN THAT THESE MONITOR

WATCHES SHOULD BE AT LEAST TWO HOURS IN LENGTH S0 THAT THE

INSPECTOR BECOMES PART OF THE BACKGROUND AND THE CREW PERFORMS

AS THEY WOULD WITHOUT A MONITOR PRESENT. 1 REQUIRE MY

REPRESENTATIVES IN THE FIELD (SHIPi,NRDS AND PROTOTYPES) TO

CONDUCT MONITOR WATCHES PERIODICALLY PARTICULARLY DURING

THE NIGHT, AND REPORT THE RESULTS DIRECTLY TO ME. THE FORCE

COMMANDERS HAVE A SIMILAR MONITOR WATCH SYSTEM IN WHICH

NUCLEAR TRAINED STAFF MEMBERS CONDUCT MONITOR WATCHES ON THE

SHIPS ASSIGNED TO THEIR COMMAND. I RECEIVE COPIES OF THE

MONITOR WATCH REPORTS THAT ARE SUEMITTED UNDER THE FORCE
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C 0i'F.A; DERS EYSTEM. I!. ADDITION, MEMEERS OF THE MUCLUP
~

EDULSION EXM'.II;IlO E0ARD CONDUCT :C;'ITO:. WATCHE5 5: SHIPS

INT.,EAREAWHERETHEYHA'/EUUSTCOMPLETEDANEXAMINATION.

IHE MONITOR WATCH MAY IDEf1TIFY PROSLEMS IN ANY PRODULSIO?'

PLANT AREA INCLUDIf;G TRAIhING. MONITOR WATCH REPORTS, THEN,

' ARE ANOTHER FEEDBACK SYSTEM TO THE OVERALL TRAINING PROGRAM,

COMMANDING OFFICER'S LETTERS

.

I REQUIRE EVERY COMMANDING OFFICER OF A NUCLEAR POWERED;

7

SHIP TO WRITE A PERIODIC PERSOf1AL LETTER TO ME DISCUSSING

PROPULSION PLA!1T PROBLEMS. INCLUDED IN THIS LETTER IS A

- LISTING OF ALL RECURRIliG flUCLEAR PROPULE:0N PLANT TRAINIiG

b THE COMMANDING 0FFICER HAS CONDUCTED ON HIS SHIP SIf4CE HIS

LAST LETTER. THIS LISTING CONTAINS THE TRAINING SUBJECT, DATE,

WHO ATTENDED BY CATEGORY, (FOR EXAMPLE ALL E00W'S), NUMBER OF

PEOPLE ATTENDIf1G EACH SESSION, WHO MONITORED THE TRAINIt'G,

GRADES OH EXAMINATIONS GIVEN, DRILLS AND EVOLUTIONS CO!1 DUCTED'

FOR TRAINING, AND SCHOOLS ATTENDED BY NUCLEAR TRAINED PERSONNEL.
>

THIS TRAINING SUMMARY IS EVALUATED BY MYSELF AND MEMBERS OF

MY STAFF FOR ADEQUACY OF CONTENT AND' EXTENT. IF IT IS fl0T
(

CONSIDERED ADEQUATE, THE COMMANDING OFFICER OR IN SOME CASES

HIS BOSS IS CALLED AND THE WEAKf1 ESSES POIflTED OUT. MY DIRECT

AND PERSONAL INTEREST-IN EACH SHIP'S TRAINIfiG SHOULD P.E OBVIOUS.

'
.
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[ECITAR PROPULSIO!! DLAffT TRAINING - FINAL COMME 4TS

I HAVE PROVIDED A DETAILED DESCRIPTION OF THE NAVY UUCLEAR

PROPULSION PLANT. TRAINING PROGRAM. HIGH STANDARDS OF PERFORMANCE

ARE MAINTAINED THROUGH USE OF PROVEN TRAINING METHODS WITH

RELIABLE QUALITY CONTROL CHECKS TO ENSURE THAT TRAINING IS

CONDUCTED PROPERLY. BOTH THEORETICAL AND PRACTICAL TRAINING

ARE INCLUDED. THE RESULTS OF SEVERAL DIFFERENT INSPECTION AND

REPORTING SYSTEMS ENABLE ME CONTINUOUSLY TO EVALUATE THE

TRAINING BEING CONDUC,TED FOR ITS ADEQUACY. THESE RESULTS ARE

ALSO EVALUATED TO DETERMINE AREAS WHERE NUCLEAR POWER SCHOOL

AND PROTOTYPE TRAINING NEEDS IMPROVEMENT OR MODIFICATION. IN

THIS MANNER, THE OPERATIONAL EXPERIENCE OF THE NUCLEAR PROPULSION

PLANT OPERATORS IS CONTINUOUSLY FACTORED BACK INTO THE TRAINING

PROGRAM.
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