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STATEMENT OF
ADMIRAL H. G, RICKOVER, USHN
BEFORE THE
SUBCOMMITTEE ON ENERGY RESEARCH AND PRODUCTION OF THE
COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVZS
May 24, 1979

You HAVE ASKED ME TO APPEAR BEFORE YOUR SUBCOMMITTEE IN
ORDER TO DISCUSS MY OWN PERSPECTIVE ON NUCLEAR SAFETY AND TC
DESCRIBE THE PHILOSOPHY AND APPROACH OF THE NAVAL REACTOR
SAFETY PROGRAM, THE VIEWS | WILL EXPRESS ARE MY OWN BASED
o 60 YEARS OF GOVERNMENT SERVICE. THEY DO NOT NECESSARILY
REFLECT THOSE OF MY SUPERIORS OF ANY GOVERNMENT AGENCY.

NAVAL REACTORS PROGRAM

| WILL BEGIN BY DESCRIBING THE EXTENT OF THE NAVAL
ReacTors ProGrRAM, TopAY 115 NUCLEAR POWERED SUBMARINES ARE
IN OPERATION; Y41 OF THESE ARE BALLISTIC MISSILE FIRING
SUBMARINES AND 74 ARE ATTACK SUBMARINES. TWENTY-THREE
ADDITIuNAL ATTACK SUBMARINES AND SEVEN TRIDERT 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 MCRE 1S BEING BUILT., EIGHT NUCLEAR



POWERZD CRUISERS ARE IN OPERATION, ALL ONE MORD 1S BEING

T,  FALTOGETHER, 1o/ NUCL POWERED SHIPS AFE IN (PER
K AL Ok, 1 AM RESPONSIBLE FOR THL JHI PURT ATOMIC
POWER STATION. INCLUDING NUCLEAR SHIiPS, TiI NAVAL PROTOTYEE
REACTORS, AHD THE SHIPPINGPORT CTATION, ! RESPONSIBLE FOoR

THE OPERATION OF 153 REACTORS.

T4ERE ARE Tv0 DEFARTMENT OF ENERGY LAZORATORIES DEVOTED
TO THE SUPPORT OF THE NAVAL REACTORS PROGRAM: ONE IS THE
£:71718 Atoric Power LAZORATORY IN PITTSBURGH, PEinh:v.VANIA
WHICH 1S OPERATED BY VWESTINGHMOUSE; THE OTHER IS THE MNoLLS
AtoMic Power LABORATORY LOCATED IN ScHENECTADY, New York.

WHICH 13 DPERATED BY THE GeneraL ELECTRIZ COMPANY.

Since THE USS NAUTILUS FirsT PUT TO 3EA IN 1855, MAvaL
NUCLEAR POWITED SHIPS HAVE STEAMED OVER 40 MILLION MILES AND
HAVE AcCUULATED over 1800 REACTOR-YEARS 0F OPERATION, WE
MAVE ROCURED S0U% MUCLEAR CORES, AND WAVE PEFEQRMED 16€
REFUELINGS, Somg 300 LaRGE BUsInNESSES AND ¢vER 1000 smaLL
BUSINESSES PRUDUCE EQUIPMENT FOR THE NAVAL REACTORS PROGRAM,

ENVIRONMENTAL RECOPRD
IN THE TWENTY-SIX YEARS SINCE THE NALUT1ILUS LAND PROTOTYPE

FIRST OPERATED THERE HAS NEVER BEEN AN ACCIDENT INVOLVING A

NAVAL REACTOR, NOR HAS THERE

il

EEN ARY RELEASE CF RADICACTIVITY
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WHICH HAS HAD A SIGNIFICANT EFFECT ON THE ENVIRONMENT, FoR
EXAMFLE, IN EACH OF THE LAST EIGHT YEARS, THE TOTAL GAMMA
RADIOACTIVITY 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 OME PERSON WERE ABLE TO DRINK

THE ENTIRE AMOUNT OF RADIOACTIVITY DISCHARGED INTO ANY

HARBOR IN 1978, HE WOULD NOT EXCEED THE ANNUAL RADIATION
EXPOSURE PERMITTED BY THE NUCLEAR REGULATORY COMMISSION FOD
AN INDIVIDUAL WORKER.

EacH YEAR | 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
| WILL PROVIDE THE SUBCOMMITTEE WITH A COPY OF THIS REPORT
Fok 1978 FOR THE RECORD.

0 t ’ !

FOR THE PAST TWO YEAPS THERE HAS BEEN INCREASED PUBLIC
AND CONGRESSIONAL INTEREST !N THE HEALTH EFFECTS DUE TO LOW
LEVEL RADIATION., | AM NEITHER AN EXPERT ON RADIATION HEALTH
EFFECTS NOR AM | RESPONSIBLE FOR SETTING THE NATIONAL OCCUPATIONAL
EXPOSURE LIMITS., BuUT | AM RESPONSIBLE FOR THE USE OF THESE



STANDARDS IN CONDUCTING RADIOACTIVE WCORK IN THE HAvAL REACTORS

w

ProGrAM., THUS | HAVE CONSIDERABLE CXPERIENCE IN WHAT IT TAKES
TC PERFOR WORK WITH RADIOACTIVE MATERIAL IN A MANNER THAT
PROTECTS THE WORKERS,

A SECOND DOCUMENT | 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 OF THIS
REPORT, THERE 1S 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
vyEAR 1966, EVEN THOUGH THE NUMBER OF NUCLEAR-POWERED SHIPS
“~ARLY DOUBLED,

As IDENTIFIED IN THE DOCUMENT, 5':2€ 1967 NO CIVILIAN
OR MILITARY PERSONNEL IN THE Navy's NUCLEAR PRGPULSION
PROGRAM HAVE EXCEEDED THE QUARTERLY FEDERAL LIMIT OF 3 REM
02 AN ANNUAL RADIATION EXPOSURE LIMIT OF 5 REM, THE AVERAGE
ANNUAL EXPOSURE OF SHIPYARD WORKERS IN 1978 WAS ONE QUARTER
OF A REM, THE AVERAGE ANNUAL E¥POSURE OF SHIP OPERATORS IN
1978 Wa: ONE TENTH OF A REM. THIS DOCUMENT ALSO OUTLINES
MANY OF THE MEASURES IMPLEMENTED TO ACHIEVE THE RECORD OF
OCCUPATI ONAL RADIATION EXPOSURE WE HAVE ATTAINED.



| BELIEVE BOTH REPORTS WIlLi. BE OF VALUE TO THE PURPOSE
OF THIS HEARING, BECAUSE THEY CONVEY SOMETHING OF THE KIND
OF CARE AND ATTENTION 7O DETAIL WE HAVE TAKEN IKN ORDER TO
MAINTAIN A LEVEL OF ASSURANCE THAT BOTH THE PUBLIC AND THE
PEOPLE IN THE PROGRAM ARE PROTECTED.

THREE. KILE 1SIAND INCIDENT

SINCE THE INCIDENT AT THE THREE MILE ISLAND SITE, |
HAVE BEEN ASKED BY MANY PEOPLE TO CUMMENT, THERE ARE
SEVERAL REASONS WHY | MAVE NOT DONE THIS. FIRST, ALL THE
FACTS ARE NOT IN, AND IT WOULD BE PRESUMPTUOUS ON MY PART
TO MAKE JUDGMENTS ON SUCH A HIGHLY COMPLEX SUBJECT WHEN |
DO NOT HAVE THE FACTS. SECOND, THERE ARE SIGNIFICANT
DIFFERENCES BETWEEN THE DESIGN AND OPERATION OF NAVAL
REACTORS AND PLANTS SUCH AS THE THREF MILE ISLAND PLANT,
| WANT TO WEIGH ALL ASPECTS OF THE INCIDENT AND SEE IF THERE IS
ANYTHING FROM IT | CAN LEARN AND INCORPORATE INTO THE
NavaL PrRoGRAM. THAT 1S THE WAY | HAVE ALWAYS OPERATED.

v
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BaslC PRINCIPLES OF MAVAL REACTORS PROGRAN

THERE ARE, HOWEVER, A NUMBER OF FACTS WHICH HAVE BEEN
ncLEASED BY THE NucLeAr ReGuLaTORY COMMISSION REGARDING

Tupgee FiLe ISLAND. THESE FACTS SEEM TO ME TU REINFORCE MANY
‘= THE UNLERLYING BASIC PRINCIPLES OF THE NAvAL REACTORS
o IRA

vz : I

OVER THE YEARS, MANY PEOPLE HAVE ASKED MZ HOW | RUN THE
Naval REACTORS PROGRAM, SO THAT THEY MIGHT FIND SOME BENEFIT
EOR THEIR OWN WORK. ] AM ALWAYS CHAGRINED AT THE TENDENCY OF
SENRLE 7O ENPECT THAT ! MAVE A GINMPLE, EASY GIMMICK THAT
MAKES MY PROGRAM FUNCTIOH, THEY ARE DISAPPCINTED WHEN THEY
FIND OUT THERE 1S 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.

| RECALL ONCE SEVERAL YEAR: AGO AN ADMIRAL, WHOSE

CONVENTIONALLY POWERED SHIPS WERE SUFFERING SERIOUS ENGINEERING

wo~anm i
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s, ASKED ME FOR A COPY O! ONE SPECIFIC PROCEDURE |
USED TO IDENTIFY EQUIPMENT WHICH WAS NOT OPERATING PROPERLY.
HE BELIEVED THAT WOULD SOLVE KIS PROBLEM, BUT IT DID NOT.

-

'HAT ADMIRAL DID NOT HAVE THE VAGUEST UNDERSTANDING OF THE

(&)
n

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,

| CANNOT OVEREMPHASIZE THE IMPORTANCE OF THIS THOUGHT

IN YOUR CURRENT DELIBERATIONS. THE PROBLEMS YOU FACE CANNOT

-

m

EE 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
TECHMICAL 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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OF DONE BY OHE WHO UNDERSTANDS THE DETAILS ALD THEIR IMPLICATIONS.

"

x
1

HE DEVIL 1S IN THE DETAILS" IS ESPECIALLY TRUE
TOF TECHNICAL WORK. IF YOU IGNORE THOSE DETAILS AND ATTEMPT
TO RELY ON MANAGEMENT TECHNIQUES OR GIMMICKS YOU WILL SURELY
END UP WITH A SYSTEM TH'T 1S UNMANAGEABLE, AND PROBLEMS WILL
DE IMMENSELY MCRE DIFFICULT TO soLveE. AT NavaL Reacrors, |
TANE IUDTVIDUALS WHO ARE GOOD ENGINEERS AND MAKE THEM INTC
MANAZERS. THEY DO 0T MANAGE BY GIMMICKS BUT RATHER BY

RHOWLEZDGE, LOGIC, COMMON SENSE, AND HARD WORK,

RESPONS

BUCTHER ESSENTIAL ELEMENT IS THAT OF RESPONSIBILITY,
EEG.NNING OF THS NAVAL PROGRAM IT WAS APPARENT TO M=
THAT DUE TO 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 twereY ComMission (AEC)., IT wouLD NOT WORK IF ONE
PERSON WAS RESPONSIBLE FOR NUCLEAR POWER PLANTS IN THE MNAvy,
AND A DIFFZRENT PERSON RESPONSIELE IN THE AEC., SimirarLy,

T WOULD NO' YORK IF THERE WAS ONE PERZON It THE THE AEC



F2PONSIELE FOR THE NAVAL PROGRAM WITH A DIFFERENT PERSON

Sl

tE For THE AEC LABORATORIES DOING THE WORK FOR THE

b 4 . - A N\,
NAVAL REACTOR PROGRAM. [T WOULD NCT WORK IN THE Havy IF
FIVE OR S1X DIFFERENT ADMIRALS ALL HAD CHARGE OF DIFFERENT
PIZCES OF THE PROGRAM, AS IS OFTEN THE CASE IN OTHER AREAS.

[T WOULD NOT WORK IF THERE WAS ONE PERSON RESPONSIBLE FOR

- -
-
H..
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EARCH AND DEVELOPMENT, SOMEONE ELSE RESPONSIBLE FOR
CONSTRUCTION, AND ANOTHER RESPONSIELE FOR TRAINING AND
OPSRATION, AND STILL ANOTHER FOR REPAIR WORK.

THIS KIND OF COMPARTMENTALIZATION OF RESPONSIBILITY IS
TYPICAL IN GOVERNMENT WORK, BUT THE PRACTICE OF HAVING
SHARED RESPONSIBLITY REALLY MEANS THAT NO ONE 1S RESPONSIBLE.
IT REMINDS ME OF THE FIGURE IN NEST'S CARTOON OF THE TWEED
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 1S RESPONCIBLE WHEN SOMETHING GOES WRONG, THEN YOU HAVE

NEvE LHADY
NEVER HAD

ANYONE REALLY RESPONSIBLE.
FOR THESE REASONS, | DID ALL ] COULD TO GAIN SUPPORT
FOR MY CONCEPT OF TOTAL REIPONSIBILITY, [T REQUIRED THAT A
SINGLE POSITION BE ESTABLISHED TO MANDLE BOTH THE NAVY AND
THE AEC PARTS OF THE JOB, | THINK IT MIGHT BE OF VALUE TO
THIS SUBCOMMITTEE TO OUTLINE HOW THIS DESIGNATION OF RESPONSIBILITY
WAS DERIVED FROM THE ATomic ENercY AcT oF 1954, AND HOW IT

9



CARFIED OUT ALL THE WAY DOWN TC THE SHIPS, WHETHER

JHSTRUZTIOR, OPERATION, OR OVERHAUL. | HAVE SUCH AN CUTLINE
AUD WITH YOUR PERMISSION | WOULD LIKE TC INCLUDE i7 IN THE
PECORD WITH MY STATEMERT.

I CAN ASSURE YOU THAT HAVING ONLY ONE IRDIVIDUAL RESPONSI:
FUR A TOTAL PROGRAM IS £ UNIQUE CONCEPT WITAIN THE DEPARTMENT
o= DEFENGE. | WANT TO EMPHASIZE THAT THROUGHOUT THIS ENTIRE
FERIOD OF OVER THIRTY YEARS | HAVE HAD FULL SUPPORT FROM THE
CUNGRESS, MAINLY THROUGH THE FORMER JOINT COMMITTEE ON ATOMIC
FNERGY AND THE ARMED SERVICES AND APPROPRIATIONS CommiTTEES,

' FRCo THE AToMIC EnereY COMMISSION AND ITS SUCCESSORS, THE
LIERGY RESEARCH AND DEVELOPMENT ADMINISTRATION AND NOW THE
UEFARTMENT OF ENERGY. [ HAVE NOT HAD SUCH CONSISTENT SUPPORT
=20M THE Navy OrR THE DepArRTMENT oF Derense,

EACING THE FACTS

ANOTHER PRINCIPLE FOR SUCCESSFUL APPLICATION OF A
SUPHISTICATED TECHNOLOCY IS TO RESIST THE HUMAN INCLINATION
[0 HOPE THAT THINGS WILL WORK OUT, DESPITE EVIDENCE OR
SPICIONS TC THE CONTRARY. THIS MAY SEEM OBVIOUS, BUT IT

-

IS A HUMAN FACTOR YCU MUST BE CONSCIOUS OF AND ACTIVELY GUARD
AGAINST., [T CAN AFFECT YOU IN SUBTLE WAYS, PAR"ICULARLY WHEN
YOU HAVE SPENT A LOT OF TIME AND ENERGY ON A PROJECT AND

FEZL PEZRSONALLY RESPONSIELE FOR 17, AND THUS SOMEWHAT

-~ . .- . -

COLVY Ry iv 1S A COMMON HUMAN PROELZM AND IT IS KOT EASY

11
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ACHLT WeAT YOU THOUGHT WAS LORRECT DID NOT TURN OUT THAT

m
>

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

(B

Y MAKE NTEDED CHANGES DESPITE SIGNIF'CANT CO

w

TS AND
SCHEDULE DELAYS, THERE HAVE BEEN A NUMBER OF TIMES DURING
THE COURSE OF MY WORK THAT | HAVE MADE DECISIONS TO STOP
WOR®X AND RELEZSIGN OR REBUILD EQUIPMENT TO PROVIDE "HE NEEDED
HIGH DEGREE OF ASSURANCE OR SATISFACTORY PERFORMANCE., THE
PERSON IN CHARGE MUST PERSCNALLY SET THE EXAMPLE N THIS
AREA AND REGUIRE HIS SUBORDINATES TO DO LIKEWISE.

I WILL NOW DiSCUSS IN GREATER DETAIL THE UNDERLYING
BASIC PRINCIPLES OF THE LAVAL REACTORS PrOGRAM,

ERINCIPLES OF DESIGN AND ENGINFERING

FROM THE VERY BEGINMING OF THE NAVAL NUCLEAR PROPULSION
PROGRAM | 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
WORK, | REALIZED AT THE TIME THAT THE USE OF NUCLEAR POWER,

AS WITH ANY NEW SOPHISTICATED TECHNOLOGY, WOULD REQUIRE THE
INSTITUTION OF NOVEL REQUIREMENTS AND STANDARDS., | REALIZED
THAT THESE REQUIREMENTS WOULD NLCESSARILY BE DIFFICULT 7O
1EET, AMD THE STANDARDS WOULD NI ED TO BE MORE STRINGENT THAN

1!



THOSE WHICH HAD BEEN USED IN POWER PLANTS UP TO THAT TIME,

BUT WHEN YOU ARE AT THE FRONTIERS OF SCIENCE YOU MUST BE
PREPARED TO ACCEPT THE DISCIPLINE THIS REQUIRES IN CRDER TO
OROCEED, IHE FACT THAT THE APPLICATION OF LEAR POWER WAS
ALMOST ENTIRELY AN ENGINEERING PROBLEM = NOT A PROBLEM CF
NUCLEAR PHYSICS, AS NEARLY ALL OF THZ "EXPERTS" THEN BELIEVED -
WAS CLEAR TO ME, 1HE EMPHASIS | HAVE PLACED ON SOUND,
CONSERVATIVE ENGINEERING HAS BEEN A MAJOR FACTOR IN THE
PERFORMANCE OF OUR PLANTS,

| SHOULD POINT OUT THAT IN THE LATE 1S40’'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, [UE TO THE
MILITARY APPLICATION, THESE DESIGN CRITERIA INCLUDED CONSIDERATIONS
OF RELIABILIT/, BATTLE DAMAGE, HIGH SHOCK AND THE CLOSE
PROXIMITY OF THE CREW TO THE REACTOR PLANT. THE PROPULSION
°LANT DESIGN HAD TO BE READILY MAINTAINABLE SO POSSIBLE
EQUIPMENT FAILURES AT SEA COULD BE R:iPAIRED, 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, [lv DESIGN OBJECTIVE IS AND HAS
BEEN TO PROVIDE A WARSHIP THAT CAN EE RELIED UPON TO PERFORM
ITS MISSION, AND RETURN,



CONSERVATISH OF DESIGN

GUOD EHGINEERING
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I WIilL EXPLAIN SOME O

1
AS | HAVE APPLIED THEM TO THE HEACTOR PLANTS FOR ¥=ICh | AM

L

“<SPONSIBLE., FIRST, IN ANY ENGINSERING ENDEAVOR, AND PARTICULARLY
IN AR ADVANCED FIELD SUCH AS NUCLEAR POWER, CONSERVATISM IS
NECESSARY, SC AS TO ALLOW FOR POSSIBLE UNKNO¥WN 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 TC PROVIDE THE NEEDED
CONSERVATISM, T THEN BECOMES NECESSARY TC ADD COMPLEXITIES

TO THE SYSTEM IN AN ATTEMPT TCO COMPENSATE FOR THE INADEQUACIES

OF THE BASIC DESIGN. THESE COMPLEXITIES, IN TURN, SERVE TO
REDUCE CONSERVATISM AND RELIABILITY,

| MUST MAKE IT CLEAR THAT THE MILITARY REQUIREMENTS
WHICH MUST BE MET BY NAVAL PROFILSION REACTORS ARE FAR MORE
EXACTING THAN THOSE WHICH CENTRAL STATION PLANTS MUST ENDURE.
FOR EXAMPLE, THE SKOCK 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 CONTI!NUE FUNCTIONING. THE STRINGENT
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ERVATIVE DESIGN WITH A LARGE OVERALL DESIGN MARGIN 1IN
ST SYERY TLEMENT OF THE PLA

SOIME SPECIFIC EXAMPLES CF THE CONSERVATISM Il LSSIGN

'St OF ORDINARY WATER OF HIGH PURITY AS THE REACTOR
COOLANT, WATER HAS BEEN WIDELY USED IN INDUSTRIAL
AFPLICATIONS; ITS FPOPERTIES ARE WELL-KNOWN, AND WHEN
IRRADIATED, HAS SHORT-LIVED RADIOACTIVITY,

( USE OF CONSERVATIVE LIMITS FOR SYSTEMS AND EQUIPMENT.
JCSIEGH 12 BASED ON THE WORST CREDIBLE T OF CIRCUMSTANCES,
RATHER THAN KELYING ON A STATISTICAL APPRCACH WHICH
DEALS IN AVERAGE OR PROBALLE CONTTTIONS.

PZOVISION IN THE DESIGM FOR REDUNDANCY SO THAT
=ATLURE OF ONE COMPONENT, OR ONE PORTION OF A SYSTEM,
WILL NOT RESULT IN SHUTTING THE PLANT DOWN, OR IN
DAMAGE TO THE REACTOR.

¢ [IESIGN OF THE REACTOR PLANT TO ENABLE IT TO ACCOMCDATE
EXPECTED TRANSIENTS, WITHOUT THE NEED FOR IMMEDIATE
OPERATOR ACTION, THIS MEANS THE PLANT IS INHERENTLY

-
~
.

TAELE, AND MELPS THE OPERATOR WHEN THERTZ IS AN UNUSUAL
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¢ SIMPLE SYSTEM DESIGN, SO THAT MINIMUM RELIANCE
NEED BE PLACED ON AUTOMATIC CONTROL. RELIANCE 18
PRIMARILY PLACED ON DIRECT OPERATOR CONTROL.

¢ SELECTION OF MATERIALS WITH WHICH THERE 1S 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.

¢ USE OF A LAND-BASED PROTOTYPE OF THE SAME DESIGN
AS THE SHIPBOARD PLANT. THIS PROTOTYPE PLANT CAN BE
TESTED AND SUBJECTED TO THE POTENTIAL TRANSIENTS A
SHIPBCARD PLANT WILL EXPERIENCE, PRIOR 7O OPERATION OF

THE SHIPBOARD PLANT.

e USE OF EXTENSIVE ANALYSES, FULL SCALE MOCKUPS, AND

TESTS TO CONFIRM THE DESIGN.

¢ STRICT CONTROL OF MANUFACTURE OF ALL EQUIPMENT,
INCLUDING EXTENSIVE INSPECTIONS BY SPECIALLY TRAINED
INSPECTORS DURING THE COURSE OF MANUFACTURE AND ON THE
FINISHED EQUIPMENT. [HIS MEANS THAT AT MANY POINTS
DURING THE MANUFACTURE AN INDEPENDENT CHECK IS REQUIRED,
WITH SIGNED CERTIFICATION THAT THE STEP HAS BEEN COMPLETED
PROPERLY.

}—
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EXTZNRS TAILED OPERATING PROCEDURES

ivE DL

; ARUALE, PREPARED AND APPROVED BY TECHNICAL PEOPLE
NOVLEDEEABLE OF THE PLANT DESIGH. THESE MalUALS ARE
CONSTANTLY UPDATED AS WE LEARN FROM THE CPERATIONS OF
THE MAY OTHEPR REACTORS. WHAT WE LEARN ON ONE PLANT 1S
INCORPOPATED INTO ALL OUR PLANTS.

¢ PLACING PARTICULAR ATTENTION ON DESIGNING, BUILDING

LND OPERATING THE PLANT SO AS TO PREVENT ACCIDENTS,
THUS AVOID UNDUE RELIANCE ON THE SYSTEMS

PROVIDEDL TO

1
[ )
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AFTROVAL BY

OF NAVAL NUCLEAR POWERED SHIPS ARE INDEPENDENTLY REVIEWED

ADDITION TO THE DETAILED

AND
AMD PROCEDURES
COPE WITH ACCIDENTS WHICH COULD OCCUR.

FREQUENT, DETAILED AUTITS OF

THRORDUGH, AND

OF THE FROGRAM BY INDIVID.AL® WHO ARE

LLY SELECTED AND TRAINED.

FORMAL DOCUMENTATICN FOR DESIGN DECISIONS,

INSPE

TN
.

m

NTS, AND

U'p

N REGUIREM

TECHNICAL REVIEW AND

MY OFFICE, THE SAFETY ASPECTS OF OPERATION

gy THE NucLEaR REGULATORY (OMMISSION AND THE ADVISORY

(rumITTEE ON REACTOR SAFEGUARDS.
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APPROACH 10 Niw REACTORS

THE KIND OF ENGINEERING APPROACH | HAVE JUST OUTLINED
1S, IN MY OPINION. WHY THE NAVAL REACTORS PROGRAM HAS RESULTED
IN SAFE, RELIABLE NUCLEAR POWEK. 10 THE CASUAL READER MUCH
OF WHAT | HAVE SAID MAY APPEAR OBVIOUS. But I ASSURE You IT
1S NOT WHEN YQU TRY TO CARRY OUT THESE CONCEPTS IN EVERYDAY
WORK, | HAVE ENCOUNTERED MANY CASES WHERE THESE IDEAS ARE
IGNORED OR NOT UNDERSTOOD. | HAVE, ON MANY OCCASIONS,
REVIEWED PROPOSALS FOR SMALLER, LIGHTER, AND CHEAPER REACTORS,
WHILE 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 THEORETICA._LY HAVING BETTER
PERFORMANCE., THEY EACH VIOLATED MOST, IF NOT ALL OF THE
ENGINEERING PRINCIPLES | HAVE JUST DISCUSSED., THEY WOULD
ALL HAVE BEEN, IN MY OPINION, UNSAFE AND UNSATISFACTORY FOR
NAVAL WAKSHIP APFLICATION  HOW OFTEN MAVE YOU KNOWN OF
CASES WHERE IN THE FEPVOR OF WINNING CONTRACTS, FIRMS WiILL
PROMISE ALL KINDS OF PERFORMANCE, ONLY TO BE FOUND INCAPABLE
OF DELIVERING IT WHEN THEY TRY 70 MAKE THE EQUIPMENT WORK.
By THIS, | DO NOT MEAN WE 3HOULU 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 WORi, VICE SOMETHING THAT IS
JUST AN EXPENSIVE PIECE OF UNRE! IABLE AND UNSAFE JUNK.



AS AN EXAMPLE, | HAVE OFTEN IEEN PRESSED TO REDUCE
RADIATION SHIELDING TO MAKE NEW SHIPS SMALLER AND LIGHTER,
However, 1F | removep 100 TONS OF RADIATION SHIELDING FROM
A TYPICAL SUBMARINE, THE SHIP WOULD BE ONLY TWQ PERCENT LIGHTER.

-

CUT THE RADIATION EXPOSURES TO SHIP PERSONNEL WOULD INCREASE

i

TO TEN TIMES THE CURRENT LEVELS. | HAVE NOT AGREED TO REDUCING
SHIELDING BECAUSE [ BELIEVE RADIATION EXPOSURE TO PERSONNEL
SHOULD BE AS LOW AS | CAN REASONAELY OBTAIN,

NAVAL NUCLEAR TRAINING

ANCTHER ELEMENT IN MY APPROACH TO SAFE OPERATICN OF
NAVAL REACTOR PLANTS INVOLVES THE SELECTION AND TRAINING OF
THE OPERATORS. I[N BRIEF, | CONSIDER THE TRAINING OF OFFICERS
END MEN TO BE AT LEAST AS IMPORTANT AS ANY OTHER ELEMENT OF
THE NAVY NucLEAR PoweR PROGRAM., | 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, [HE SELECTION OF
PERSONNEL AND THEIR TRAINING IN THE NAVAL NucLEar Power
PROGRAM ARE CARRIED OUT WITH THESE CONSIDERATIONS IN MIND.

ACADEM1~ ABILITY, PERSONAL CHARACTER AS DEMONSTRATED BY
ANY ACTS REFLECTING UNRELIABILITY, AND HONEST DESIRE FOR THE
NUCLEAR PROGRAM ARE ALL TAKEN INTC ACCOUNT IN SELECTION OF
PERSONNEL, ONCE SELECTED FOR THE NavaL NucLearR Power PROGRAM,
THE INDIVIDUAL 1S CONTINUALLY SUBJECT TO REVIEW,
1¢



To ACCOMPLISH THESE OBJEC1IVIS, | REQUIRE A ONE YEAR
TRAINING PERIOD PRIOR TO AN OPEIATOR GOING ON BOARD HIS
FIRST NUCLEAR SHIP, THE FIRST 51» MONTHS OF NUCLEAR POWER
TRAINING ARE SPENT AT NucLear Fower ScHooL N ORLANDO,
FLORIDA, WHERE THE CURRICULUM CONCENTRATES ON THE THEORETICAL
BASIS FOR SHIPBOARD SYSTEMS. LUrON GRADUATION FROM NUCLEAR
POWER SCHOOL THE STUDENT REPORT5 TO ONE OF OUR LAND-BASED
PROTUTYPE PLANTS WHERE HE LEARN. TO ACTUALLY OPERATE THE
PROPULSION PLANT, THERE THE STUDENT MUST DEMONSTRATE THAT
HE CAN OPERATE THE PLANT UNDER NORMAL AND CASUALTY CONDITIONS,
AND 1S TAUGHT TO OPERATE IN STRICT COMPLIANCE WITH DETAILED
OPERATING AND CASUALTY PROCEDURELS,

| ESTABLISHED THE NAVAL NucLEAR Power TRAINING PROGRAM
ON A BASE OF RIGID HIGH STANDARDS. My sTAFF AT NAVAL REACTORS
APPROVES THE CURRICULUM AT NucLUAR 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 I[NVOLVED IN THE TRAINING
CONSIDERATIONS ON THAT SYSTEM,

THE METHODS WE USE IN TRAINING INVOLVE LECTURES, SEMINARS,
HOMEWORK ASSIGNMENTS AND BOTH ORAL AND WRITTEN EXAMINATIONS.

1)



L0 ZEQUIRE OPERATORS 70O BE ArlE TO DEMONS

PRASTICAL KNOWLEDGE IN ORDER TC EiCOME GUALTFIED AT THE
~BLIE0 PROTOTYPE,  THESE INDIVIDUALS MUST SUTSEQUEMTLY
LIEY  OR BOARD SHIP, i ¢ ATISETED A - LE ol

QUERATOR TO A QUALIFIED LEVEL ONCE, AND THEN = RGETTING

ABOUT HIM. THEREFORE, WE CONTINUALLY REINFURCE THEORETICAL

AND FRACTICAL TRAINING WITH A CORTINUING TRAINING PROGRAM,
[Hi5 INCLUDES FREQUENT PRACTICE IN PLANT EVOLUTIONS AND
CASUALTY DRILLS,

HE EXAMINATIONS GIVEN ..JST BE TOUGH, AND MUST B:Z

, “SROVED BY A COMPETENT PERSON iN AUTHORITY. INSTRUCTORS

n+E TRALNED 50 THAT THEY ARE CAPAELE OF CORRECTLY INSTRUCTING
THE STUDENT. [NSTRUCTORS, AS WELL AS STULENTS, ARE MONITORED.

INSPECTIONS OF PERSONMNEL IV 1#E FLLET ARE CONDUCTED BY
MEMRERS OF MY STAFF, BOTH THOSE [N THE FIELD AND FROM HEADQUARTERS;

TR of [ e = PRI CTAR
=t TLEET NUCLEAR pEuPdLaxu” EyAMINING POARDS ESTABLISHED
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F oF NavaL OPERATION:; AND EY NUCLEAR TRAI

-

\ED
PEASONNEL ON VARIOUS OTHER NAVAL STAFFS. | REVIEW THE
RESULTS OF ALL THEIR INSPECTIONS.,

| HAVE ESTABLISHED A FCORMA! SYSTEM OF REPORTING PROPULSION
PLANT PROBLEMS WHICH IDENTIFIES AREAS WHICH NEED IMPROVEMENT
IN THE TRAINING PROGRAM, [ ALSO ReEGUIRE THE (OMMANDING

N
}

FEICER OF EACH NUCLEAR POWERED “MIP TO WRITE ME PERIODICALLY
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CONCERNING PROPULSION PLANY PROI'IEMS. [HESE LETTERS CONTAIN
A SUMMARY CF THE TRAINING HE HA'. CONDUCTED AND ALLOW ME TO

PERSONALLY CHECK THE ADEQUACY.

THESE ARE JUST THE MAIN ELEMENTS OF THE TRAINING EFFORTS
IN MY PROGRAM, DECAUSE TRAINING IS SO IMPORTANT., | WANT TO
PROVIDE £ MICH MORE DETAILED DESCRIPTION OF WHAT WE DO FOR
YO''R RECORD., | KNOW YOU DG NOT HAVE TIME FOR ME TO READ THIS
DESCRIPTION NOW., BUT | STRONGLY RECOMMEND THAT ALL THE COMMITTEE
MEMBERS READ 1T BECAUSE IT MAY EE OF VALUE IN YOUR REVIEW,

[ISTAKES MUST BE TAKEi INTO ACCOUNT

WHAT | HAVE PRESENTED AT THIS POINT RCPRESENTS THE MAIN
SUESTANCE OF MY STATEMENT. IN IT | HAVE OUTLINED wHAT | 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 W.E ARE DEALING WITH MACHINES
AND THEY CANNOT BE MADE PERFECT. THE HUMAN BoDY IS Gop's
FINEST CREATION AND YET WE GET SICK, [F WE CANNOT HAVE
PERFECT HUMAN BEINGS THEN WHY SHOULD WE EXPECT., PHILOSOPHICALLY.
THAT MACHINES DESIGNED BY HUMAN BFEINGS WILL BE MORE PERFECT
THAN THEIR CREATORS? THAT 1S WHAT MANY UNTHINKING PEOPLE
DEMAND EVEN THOUGH THE LORD HIMSELF DID NOT REACH THIS
HEIGHT., | BELIEVE IF YCU FOLLOV THE PRACTICES OF CONSERVATIVE



ENGINEERING AND PERSONNEL TRAINING | HAVE OUTLINED AND IF
YOU CARRY THEM OUT WITH STEADFAST COMMITMENT, NUCLEAR POWER
CAN BE SAFELY USED, EVEN TAKING INTO ACCO NT MISTAKES THAT
WILL INEVITABLY OCCUR. THAT IS THE BASIS ON WHICH | HAVE
CONDUCTED ALL MY WORK IN THIS FIELD AND [ BELIEVE IT TRUE
JUST AS STRONGLY TODAY AS | EVER HAVE,

DECIS1O0N ON NUCIEAR POWER

AS WELL AS ANYONE IN THIS ROOM, | RECOGNIZE THAT NUCLEAR
POWER IS A VERY DIFFICULT SUBJECT FOR ANYONE TO DEAL WITH.
[T INVOLVES ENERGY = A VITAL ELEMENT IN OUR NATION'S FUTURE,
IT INVOLVES INDIVIDUALS' CONCERNS FOR THEMSELVES AND THEIR
FAMI' 1IES, AND IT IS A HIGHLY TECHNICAL, SOPHISTICATED TECHNOLOGY.
ULTIMATELY, THE DECISION /S TO WHETHER WE WILL HAVE NUCLEAR
POWER 1S A POLITICAL ONE - IN THE TRUE SENSE OF THE WORD -
THAT 1S, ONE MADE BY THE PEOPLE ThHROUGH THEIR ELECTED
REFRESENTATIVES, [T IS VITAL THAT THE DECISION BE MADE ON
THE BAC!IS 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.

| AM NOT AN EXPERT OR EVEN PARTICULARLY KNOWLEDGEABLE
IN THE AREAS OF ENVIRONMENTAL EFFECTS OF OTHER FORMS OF



POWER GENERATION., HOWEVER, | AM AWARE THAT A GOOD MANY
KNOWLEDGEABLE PEOPLE CONCLUDE THAT THE TOTAL RISK INVOLVED
IN THE USE OF NUCLEAR POWER IS NO GREATER THAN 1S INVOLVED
IN THE USE OF ANY ALTERNATE SOURCE WHICH CAN BE TAPPED IN
THE NEXT 50 YEARS,

| 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 1S NO REASON TO gELIEVE 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 OF THIS COMMITTEE AND THE CONGRESS IN THE DAYS
AHEAD WILL NOT BE EASY. | HOPE AND PRAY YOU WILL FIND THE
STRENGTH AND WISDOM TO MAKE THE RIGHT DECISIONS. | ALSO
HOPE THAT MY TESTIMONTY WILL IN SOME WAY CONTRIBUTE TO YOUR
DIFFICULT DELIBERATIONS,

%)
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NAVAL NUCLEAR PROPU!SION OPERATOR TRAINING PROGRAM

I WILL NOW DISCUSS [N GREATER DEPTH THE PERSCNNEL
ASPECTS OF THE NAVAL NUCLEAR PROPULSION PROGRAM. | WILL
DESCRIBE WHAT IS INVOLVED IN THE SELECTION, TRAINING,
QUALIFICATION, AND REQUALIFICATION OF THE OPERATORS; AND |
WILL DESCRIBE THE METHODS AND PROCEDURES USED TO ENSURE THAT
POLICIES AND DIRECTIVES OF THE NUCLEAR PROGRAM ARE CARRIED
OuT. As | 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 “TOO HARD",

EY THE SAME TOKEN, IT IS IMPOSSIBLE TO SEPARATE TRAINING
FROM THE TECHNICAL SIDE OF THE NucLEAR PrROGRAM., 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 LAL_RATORIES, 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,
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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 ""ACTORS PROGRAM FOR MORE
THAN TWENTY YEARS, TH1S 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, | REALIZED IT WAS NECESSARY TO HAVE EXCELLENCE
IN OPERATING PERSONNEL, IN VIEW OF THE POSSTBLE SERIOUS
CONSEQUENCES OF A REACTOR ACCIDENT | CONSIDERED IT OF UTMOST
IMPORTANCE THAT THE OPERATION °F NUCLEAR POWERED SHIPS BE
ENTRUSTED ONLY TO THOSE WHOSE MENTAL ABILITIES, QUALITIES 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., [ DO NOT SAY THAT USE OF THESE METHODS
IS THE ONLY WAY, BUT THIS 1S THE WAY IT HAS BEEN FOUND TO
WORK IN THE NAVAL PROGRAM, AND | DO NOT KNOW OF A BETTER WAY
1o po 1T, IF 1 pip, | wouLD USE 1IT.

EARLIER IN MY STATEMENT | DISCUSSED THE GENERAL PPRINC PLES
| HAVE USED TO FORM THE BASIS OF THE NAVAL NUCLEAR PROPULSION

ro
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PROGRAM,

[ WILL STATE THOSE WHICH RELATE TO PERSONNEL AND

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

(3)

(4)

(5)

()

(7)

(8)

CAREFUL SELECTION OF PERSONNEL.

EXTENSIVE INITIAL TRAINING FOP PERSONNEL (PRIOR

T0 SHIPEOARD ASSIGNMENT), INCLUDING THE USE OF
ACTUAL OPERATING PROTOTYPE PLANTS,

A THOROUGH QUALIFICATION AND REQUALIFICATION
PROGRAM FOR ALL PERSONNEL.

CONSTANT REINFURCEMENT OF PRINCIPLES AND PROCEDURES
BY A FORMAL CONTINUING TRAINING PROGRAM FOR ALL
OPERATORS. THIS PROGRAM STRIVES TO CONTINUALLY
UPGRADE THE KNOWLEDGE AND UNDERSTANDING OF OPERATORS
AT ALL QUALIFICATION LEVELS.

FREQUENT PRACTICE OF CASUALTY Di.i_LS AND PLANT
EVOLUTIONS IN ALL OPERATING SHIPS AND PROTOTYPES.
CONTINUING REVIEW OF PERSONNEL PERFORMANCE AND
REMOVAL FROM THE PROGRAM OF THOSE WHO DO NOT MEET
STANDARDS .

FREQUENT INSPECTIONS OF PLANTS AND PLANT OPERATIONS
BY PERSONNEL ASSIGNED TO THE PLANT AND BY HIGHER
AUTHORITY WITH SYSTEMATIC FOLLOW UP ON DEFICIENCIES.
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



(G) A COMMON BASE OF HIGH STANDARDS OF PERSONNEL
PERFORMANCE IN ALL AREAS INCLUDING STRICT
COMPLIANCE WITi DETA!LED OPERATING AND CASUALTY
PROCEDURES,

IFLECTION PEF £l
SFLECTION OF PERSONNE]

THE RESPONSIBILITIES INVOLVED IN OPERATING NAVAL NUCLEAR
POWERED SHIPS AND THE REQUIREMENTS OF THE NUCLEAR PLANTS
THEMSELVES MAKE IT ESSENTIAL THAT INDIVIDUALS IN THE PROGRAM
HAVE A HIGH DEGREE OF INTELLIGENCE AND CAPACITY TO LEARN,
FARLY IN THE PROGRAM | KECOGNIZED THAT NORMAL PROCEDURES OF
PERSONNEL SELECTION AND ASSIGNMFMT USED BY THE NAVY COULD
NOT BE COUNTED ON TC PROVIDE THIS PROGRAM WITH THE PROPER
TYPE OF INDIVIDUAL. I[N ORDER TO SELECT CAKDIDATES OF THE
NECESSARY INTELLECTUAL CAPACITY AND MOTIVATION, A NUMBER OF
SPECIAL MEASURES HAD TO BE TAKEN, HOwevER, | couLD NOT JusT
FOLLOW TYPICAL CIVILIAN PROCEDURES. RECOGNITION HAD TO BE
GIVEN TO THE FACT THAT | 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 ANTIGLATED NAVY TRAINING METHODS,

REQUIREMENTS FOR OFFICERS
OFFICERS FOR ASSIGNMENT TO THE ENGINEERING CREWS OF THE
FIRST NUCLEAR-POWERED SHIPS WERE, BY NECESSITY, DRAWN FROM

57
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THOSE HAVING HAD PREVIOUS SHIPBOARD EXPERIENCE, WHILE |
KNEW THIS WAS NOT THE BEST WAY, | HAD NO CHOICE. AS THE
NUMBER OF NUCLEAR-POWERED SHIPS GREW, THE SOURCE OF SEA-
EXPERIENCED OFFICERS BECAME INSUFFICIENT TO SUPFORT THE
NEEDS. THEREFORE, BEGINNING IN 1960, A NUMBER OF TOP RANKING
STUDENTS GRADUATING FROM THE NAvAL Acapemy, NROTC coL.:zGEs,
AND FROM THE NAavy's Ofr1cER CANDIDATE SCHOOL WERE SELECTED
TO ENTER NUCLEAR POWER TRAINING FOLLOWING GRADUATION, IN
1969 THe NucLEAR Power OFficer CANDIDATE (NUPOC) PROGRAM WAs
ADDED THROUGH WHICH TOP GRADUATES OF ALL COLLEGES ARE GIVEN
THE OPPORTUNITY TO APPLY FOR NUCLEAR POWER TRAINING. TODAY,
THZSE PROGRAMS WHICH TAKE OFFICERS DIRECTLY FROM THE NAVAL
ACADEMY OR CIVILIAN COLLEGES ACCOUNT FOR MORE THAN 957 oF
THE OFFICERS ENTERING THE NUCLEAR TRAINING PROGRAM, 10
pATE, SoMe 7,000 OFFICERS HAVE BEEN TRAINED IN THE NUCLEAR
POWER PROGRAM,

OFFICERS 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 1S PERFORMED BY THE BUREAU OF NAavaL
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PERSONNEL WITH THE ADVICE AND ASSISTANCE OF NavaL 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 ZACH
CALLED TO WASHINGTON AND INTERVIEWED BY SEVERAL SENIOR
MEMBERS OF MY STAFF AND FINALLY BY ME. IN ADDITION TO
PROVIDING INFORMATION OVER AND ABOVE THAT AVAILABLE IN AN
OFFICER'S SERVICE RECORD ON HIS INTELLIGENCE AND ABILITY,
THESE INTERVIEWS ARE USEFUL IN DETERMINING THE WILLINGWESS
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.

TH1S PROCESS OF INTERVIEWING HAS BEEN CRITICIZED FOR
YEARS BY MANY SENIOR NAVAL OFFICERS. | AM CONTINUALLY ASKED
TO ABOLISH THIS PROCEDURE WITH THE SUGGESTION THAT ALL I
NEED TO DO 1S SET DOWN SOME STANDARDS ON ACADEMIC REQUIREMENTS
AND ALL THOSE WHO MEET THEM CAN BE ORDERED INTO TRAINING.

[F THEY PASS THE RIGOROUS TRAINING PROGRAM THEN THEY ARE
ACCEPTABLE., THERE ARE A NUMBER OF REASONS WHY I po not
AGREE WITH THIS SUGGESTION. FIRST OF ALL, THE INTERVIEWS
ARE ABLE TO DETECT AN INDIVIDUAL WHO MAY HAVE GOOD SCHOOL
GRADES BUT WHO 1S REALLY INCAPABLE OF PASSING THE COURSE.



TH1S HAS BEEN PARTICULARLY TRUE OVER TH. PAST FIFTEEN YEARS
WHEN COLLEGE GRADES HAVE GENERALLY LOST MEANING. IT 15 A
WASTE OF MONEY AND EFFORT TO ALLOW A PERSON TO ENTER TRAINING

AHEAD OF TIME. THE OTHER REASON | INSIST ON THE INTERVIEWS
1S MORE BASIC., SOME CANDIDATES MAY HAVE PERFECTLY FINE
GRALES AND COULD UNDOUBTEDLY PASS THE ACADEMIC PORTION OF
THE COURSE., HOWEVER, THEY MAY HAVE ABSOLUTELY KO CAPABILITY
TO BE PUT IN CHARGE OF THE OPERATION OF A REACTOP PLANT,. IF
| CAN NOT BE CONVINCED IN MY OWN MIND THAT THAT OFFICER CAN
BE TAUGHT TO CARRY OUT‘hIS DUTIES RESPONSIBLY WITH REGARD TO
“HE SAFE OPERATION OF THE REACTOR PLANT AT StA UNDER TRYING
CONDITIONS, THEN | CANNOT AND WILL NOT ACCEPT HIM, To ME
THIS IS A VERY IMPORTANT PART OF THE PROGRAM.

REQUIREMENTS FOR ENLISTED PERSONNE]

As IN THE CASE OF OFFICERS, IN THE EARLY YEARS OF THE
NUCLEAR PROGRAM ENLISTED CANDIDATES CAME FROM THE FLEET AKND
HAD SHIPBOARD ENGINEER:1nG EXPERIENCE. THOSE WHO APPLIED
" WERE INTERVIEWED AND SCREENED BY THEIR COMMANDING OFFICERS
BEFORE BEING RECOMMENDED AS CANDIDATES., ELIGIBILITY CRITERIA
WERE ESTABLISHED BY THE CHIEF OF NAVAL PERSONNEL WITH THE
ADVICE AND ASSISTANCE OF NAVAL KEACTORS. ASSIGNMENT TO THE
NUCLEAR PROGRAM WAS MADE BY THE BUREAU OF NAVAL PERSONNEL
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TZL MEN FOR NUCLEAR PROPULSION TRAINIWG
WAS PROVIDED Y A PROGRAM OF RECRUITING PROMISING YOUNG HIGH
SCHOOL GRADUATES INTC THE NAavy, SPECIFICALLY FOR ULTIMATE
DUTY i NUCLEAR SHIP ENGINEERING DEPARTMENTS, TODAY THIS
PROGRAM IS THE PRIMARY SOURCE OF ENLISTED PERSONNEL FOR
NUCLZAR POWER TRAINING. APPROXIMATELY 40.077 ENLISTED

OPERATORS HAVE COMPLETED THE LAVAL NUCLEAR PRCPULSION TRAINING

IHE SUPERVISION, OPERATION, AND MAINTEWANCEZ OF NAVAL
NUCLEAR PROPULSION PLANTS REQUIRE A HIGH LEVEL OF COMPETENCE,
RELIABILITY, AND EXPERTISE., FOR THESE REASONS HIGH SELECTION
CRITERIA WERE ZSTABLISHED EARLY IN THE PROGR:Y, LATZR, AS
THE NUMBER OF PZRSONNEL 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 7F
ALGEBRA IN HIGH SCHOOL OR COLLEGE, AND HAVE ACHIEVED AT
(ol 1\}
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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 RY THE ARMED SERVICES
VOCATIONAL APTITUDE DATTERY TESTS AND THE NUCLEAR FIELD
QUALIF1CATION TEST. 1HESE 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
PHYS1CS; 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 . -#1JUANA OR OTHER DRUGS WILL BE
DENIED ENTRY INTO OR CONTINUATION IN THE NUCLEAR PROGRAM.
ANYONE SHOWING SI1GNS OF BEING OR BECOMING ADDICTED TO ALCOHOL
1S 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, MAVY RECRUITING CoMMAND
WITH THE CONCURRENCE OF THE CHIEF OF NAVAL PERSONNEL,
PERSONNEL ON MY STAFF AT NAVAL REACTORS REVIEW AND CUNCUR IN
EACH CASE IN WHICH A WAIVER 1S GRANTED.

[T SHOULD BE NOTED HERE THAT THESE WAIVERS MAY BE
GRANTED ONLY FOR PRE-SERVICE USE OF MARIJUANA, THE ILLEGAL
USE OF ANY DRUG, INCLUDING MARIJUANA, AFTER ENTRY INTO THE
SERVICE 1S NOT TOLERATED. THIS COMES TO LIGHT FROM TIME TO
TIME AND ALL INDIVIDUALS INVOLVED ARE IMMEDIATELY REMOVED
£ROM FURTHER DUTY INVOLVING NUCLEAR POWER. No MATTER HOW
EXEMPLARY THE:R SUBSEQUENT PERFORMANCE MAY BE, THEY ARE NOT
ALLOWED TO RETURN AS NUCLEAR PROPULSION PLANT OPERATORS.

NUCLEAR TRAINED FERSONNEL ARE SUBJECT TO A CONTINUING
RELIABILITY SCREENING PROCESS FROM THE MOMENT THEY ARE
AFPROVED FOR ENTRY INTO THE PROGRAM. ALL DISCIPLINARY
INFRACTIONS, WHETHER CIVILIAN OR MILITARY IN NATURE, ARE
REVIEWED TO DETERMINE AN INDIVIDUAL'S ELIGIBILITY FOR
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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
OF 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
CANDIDATE 1S SCREENED AND CLASSIFIED INTO ONE OF THZ PROGRAM
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 FRCL.! TWO TO FIVE MONTHS., THE CURRICULA ARE
BASIC TC 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
NavAaL ReACTOR3, NUCLEAR PROGRAM TRAINEES COMPLETING CLASS
“A" SCHOOL TRAINING WILL NORMALLY BE ORDERED DIRECTLY TO
NucLear Power ScHoo. aT 020aNDO, FLORIDA,

[T SHOULD BE NOTED HERE, THAT UNTIL A NUCLEAR PROGRAM
ENLISTEE COMMENCES SPECIALIZED NUCLEAR POWER TRAINING AT
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ORLANDO, HE HAS ATTENDED GENERAL NAVY SCHJOLS AND TRAINED IN
H1S RATING ALONGSIDE HIS CONVENTIONAL FNGINEEFRING COUNTERPART.
IF HE 1S UNABLE TC SATISFY THE DEMANDING ACADEMIC REQUIREMENTS
IN THE NUCLEAR SCHOOLS, THEN HE IS IMMEDIATELY AVAILABLE T2

BE ASSIGNED TO A CONVENTIONAL ENGINEERING BI!LLET OF HIS
RATING, THOSE MEN WHO LEAVZ 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, i% 1S IMPORTANT THAT
NUCLEAR TRAINED PERSONNEL ARE ABLE TO FILL GENERAL Navy

RATING BILLETS BECAUSE THE FEV. NUCLEAR SHORE BILLETS WOULD

NCT PROVIDE REASONABLE SEA-SHORE ROTAION, THIS WOUI D ADVERSELY
AFFECT THE RETENTION OF OUR NUCLEAR TRAINED PERSONNEL,

OBJECTIVES AND PHASES OF NAVAL NUCLFAR PROPULSION TRAINING

THE OBJECTIVE OF THE NAVAL NUCLEAR PROPULSION TRAINING
PROGRAM IS TO PREPARE OFF ICERS AND ENLISTED ENGINEERING
PERSONNEL TO DISCHARGE THE!R RESPONSIBILITY FOR SAFE AND
EFFECTIVE OPERATION OF PROPULSION PLANTS OF NUCLEAR-POWERED
SHIPS, THIS 1S ACCOMPLISHED BY TEACHING THEM: (1) THe
PRINCIPLES OF SCIENCE AND ENGINEERING WHICH ARE FUNDAMENTAL
TO THE DESIGN, CONSTRUCTION, AND OPERATION OF NAVAL NUCLEAR
PROPUL.SION PLANTS; AND (2) THE DETAILS AND PRACTICAL KNOWLEDC
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REQUIRED TO OPERATE AND MAINTAIN THESE PLANTS.

THE PROGRAMS TO TRAIN PERSONNEL FOR ENGINEERING DUTY
ABOARD NAVAL NUCLEAR-POWERED SHIPS ARE CENTERED AROUND FOUR
wAJOR PHASES - FORMAL ACADEMIC INSTRUCTION, OPERATIONAL
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
SHIPBOARD TRAINING. EACH OF THESE FOUR PHASES 1S ESSENTIAL
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 ABOARD
NUCLEAR=-POWERED SHIPS.

FORVAL ACADENIC INSTRUCTION

THE NUCLEAR PROPULSION TRAINING PROGRAM BEGAN N 1951
WITH THE ENGINEERING OFFICERS AND CREW OF THE NAUTILUS. The
INITIAL THEORETICAL TRAINING WAS GIVEN AT THE Atomic ENERGY
Commission’s NAVAL REACTORS LABORATORY IN P1TTSBURGH,
PENNSYLVANIA, WHEN CONSTRUCTION OF THE MAUTILUS PROTOTYPE
in |DAHO WAS SUFFICIENTLY ADVANCED, THE TRAINEES WERE TRANSFERRED
70 THE PROTOTYPE WHERE THEY CONTINUED BOTH THEORETICAL AND
OPERATIONAL TRAINING, UPON REPORTING TO THE NAUTILUS AT THE
BUILDING YARD, DETAILED SHIPBOARD TRAINING WAS CONDUCTED
THROUGHOUT THE CONSTRUCTICN, TEST, AND TRIAL PERIOD, UNDER
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sUPERVISION OF NAVAL REACTORS AND CONTRACTOR PERSONNEL. A
SIMILAR PROGRAM WAS COMMENCED IN 1953 For THE SEAWOLF ENGINEERING
OFE1CERS AND MEN AT THE AToMic ENErGy Commission NAvAL
RezcTORS LABORATORY AND PROTOTYPE SITE IN WEST MILTON, New
York, AS THE NUMBER OF NUCLE ~-°OWERED SHIPS AUTHORIZED FOR
CONSTRUCTION INCREASED, 1T WAS RECOGNIZED THAT A PROGRAM
CAPABLE OF TRAINING LARGE NUMBERS OF OFFICERS 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 SUBSEQUENTIY 2ELOCATED AT
BaINBRIDGE, MARYLAND,

ACADEMIC TRAINING FOR SURF'CE SHIP OFFICERS WAS CONTINUED
AT THE |DAHO PROTOTYPE SITE UNTIL 1953 WHEN A SECOND NAVAL
NucLeAR POWER SCHOOL WAS ESTABLISHED AT MARE ISLAND, CALIFORNIA,
FOR BOTH SURFACE AND SUBMARINE PERSONNEL. FromM 1959 UNTIL
1976 ALL FORMAL ACADEMIC TRAINING FOR OFFICERS AND ENLISTED
persoNNEL IN THE NavaL NucLEAR PROGRAM WAS CARRIED OUT AT
one OF THESE Tvo NAvAL NucLe R Power ScHooLs. IN 1976, THE
scHooL AT BAINERIDGE, MARYLAND WAS MOVED TO ORLANLG, FLORIDA
AND IN 1877 THE scHooL AT MARE IsLAND, CALIFORNIA MERGED
wiTH THE NucLEAR Power ScHcoL, ORLANDO, WHERE ALL FORMAL
ACADEMIC TRAINING 1S PRESENTLY CONDUCTED.



PURPOSE OF NUCLFA® PONER SCHOOL

The PURPOSE OF MNAVAL NucLear Power ScHoor, ORLANDO 1S TO
rZACH OFFICER AND ENLISTED STUDENTS THOSE PRINCIPLES OF SCIENCE
“ND 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
5=SPONSIBILITIES 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
~T1CcK T THEM, WE STRESS THAT THE OPERATOR MUST BE TRAINED IN
B/S1C PRINCIPLES, SO THAT HE KNOWS NOT ONLY WHAT HE IS DOING,
cUT wHY. ME 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
T0 PERFORM, AND DO NOT ALLOW THEM TO PROCEED AT THEIR OWN
SACE, IF IT 1S T00 SLOW, CLASSROOM INSTRUCTION TAKES PRIORITY
OVER EVERYTHING ELSE AT NUCLEAR Power ScHoOOL.

NUCLEAR POVER SCHOOL NRGANIZATION

MucLEAR Power ScHoOL IS COMPRISED OF FOUR DEPARTMENTS
unDER A CoMMANDING OFFICER AND EXECUTIVE Nericer, A Prz-ScHooL
DepARTMENT, ENLISTED DEPARTMENT, OFfF1CER DEPARTMENT, AND
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ADMINISTRATIVE DEPARTMENT MAKE UP THIS ORGANIZATION,

Tue CoMMANDING OFFICER 1S 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 DISENROLL" ZNTS,

DePARTMENT HEADS ARE RESPONSIBLE FOR THE COURSE CONTENT
SPECIFIED IN APPROVED TOPICAL GUIDES, THEY ARE RESPONSIBLE FOR
" ., CTOR TRAINING, REVIEW OF PROPOSED EXAMINATIONS, AND
MONITORING THE PERFORMANCE OF INSTRUCTORS IN THEIR RESPECTIVE
DEPARTMENTS,

Tre CommanninG OFFICER 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
ExecuTiveE 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
10 NucLEAR PowgER ScHOOL TO TEACH FOR THEIR FOUR YEAR TOUR OF

DUTY IN THE NAvY, MANY.OF THESE OFFICERS HAVE ADVANCED DEGREES
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IN THEIR ACADEMIC SPECIALTY.

(2) OFFICER AND ENLISTED INSTRUCTORS WHO HAVE ALREADY
COMPLETED A TOUR OF SEA DUTY ON A NUCLEAR FOWERED SHIP, TYPICALLY
THESE SEA RETURNEE INSTRUCTORS HAVE GRADUATED IR THE TOP FIFTY
pERCENT OF THEIR NUCLEAR POWER SCHOOL AND PROTOTYPE CLASSES.
THEY ALSO HAVE AN EXCELLENT FLEET PERFORMANCE RecorD, OFFICER
INSTRUCTORS SO ASSIGNED HAVE ALREADY QUALIFIED TO SERVE AS
ENGINEER OFFICER OF A NUCLEAR POWERED SHIP.

PR:-SCHOOL DEPARTMENT

The purPose OF PRe-NucLEAR POWER SCHOOL 1S TO BRING ALL
ENLISTED STUDENTS TO A COMMON ACCEPTABLE LEVEL IN MATHEMATICS
AND PHYSICS; TO PREPARE STUDENTS MEDICALLY AND ADMINISTRATIVELY
FOR ENROLLMENT; AND TO TEACH STUDENTS HOW TO STUDY, THE LENGTH
oF PRE-SCHOOL 1S EITHER SIX OR THREE WEEKS DEPENDING UPON THE
INDICATED ACADEMIC ABILITY OF THE STUDENT BASED ON THE NUCLEAR
FreLp QUALIFICATION TEST SCORE AND PREVIOUS NAVY SCHOOL
PERFORMANCE. THE PRE-SCHOOL CURRICULUM IS NOT PART of THE NUCLEAR
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 COURSE; IT ALSO
FACILITATES ASSIGNMENT OF PERSONNEL SO THAT LESS TIME 1S WASTED
BETWEEN COMPLETIC- OF NAVY RATING SCHOOL AND COMMENCEMENT OF
NUcLEAR Power ScHooL.



ENISTED DEPARTMENT

THE ENLISTED DEPARTMENT 1S MADE UP OF SEVEN ACADEMIC
DIVISIONS EACH HEADED BY A DIVISION [.RECTOR, THE DIVISION DIRECTOR
1S RESPONSIBLE FOR THE SUBJECT CONTZ'~ OF THE COUPSE IN ACCORDANCE
WITH APPROVD TOPICAL GUIDES; FOR TRAINING HIS INSTRUCTORS; AND
FOR PREPARING ALL OF HIS EXAMINATIONS, THE ACADEMIC DIVISIONS
CONCENTRATE ON THE QUALITY OF THEIR TEXCHING, THE QUALITY OF
THEIR GROUP EXTRA INSTRUCTION AND INDIVIDUAL TUTORING WHICH
IS GIVEN TO THE WEAKER STUDENTS,

THe ENL:3TED DEPARTMENT 1S ALSO ORGANIZED MILITARILY TO
PROVIDE ADVISORS WHO COUNSEL THE STUDENTS.

F N

THe OFFi1cerR 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,



CIVILIAN SUPPORT, BETTIS TECHMICAL CONSULTANTS

Two EXPERIENCED CIVILIAN SCIENTISTS FROM THE BeTT1S ATOMIC
Poser LABORATORY ARE IN RESIDENCE AT NucLear Power ScHooL AS
TecHNICAL CONSULTANTS.

THe ROLE OF THE BETT1S TECHNICAL CONSULTANTS IS TO ACT AS
» TECHNICAL ADVISOR TO NUCLEAR POWER SCHOOL STAFF, MAINTAIN
LIAISON BETWEEN NUCLEAR POWER SCHOOL AND THE BetTis Atomic POwER
| ABORATORY, AND MONITOR NuCLEAR Powgr SCHOOL EFFECTIVENESS. THEY
ALSO ASSIST THE INSTRUCTORS IN PREPARING AND PRESENTING THE COURSE
MATERIAL,

Tue NucLEAR POWER SCHOOL CURRICULUM 1S PREPARED UNDER MY
DIRECTION BY THE NAVAL REACTORS STAFF IN WASHINGTON. THE
ASSISTANCE OF THE NAVAL REACTORS LABORATORIES IS UTILIZED IN
SEVELOPING THE CURRICULUM, THE COURSE AT NUCLEAR Power ScHooL
LASTS SIX MONTHS AND CONSISTS OF APPROXIMATELY 700 HOURS OF
CLASSROOM INSTRUCTION,

THE OFFICER STUDENT CURRICULULM INCLUDES MATHEMATICS,
PHYS1CS, 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 OF ALL MECHANICAL AND
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ELECTRICAL SYSTEMS, OFFICERS RECEIVE INSTRUCTION UP TO AND
INCLUDING THE GRADUATE LEVEL,

THE ENLISTED CURRICULUM INCLUDES REACTOR PLANT SYSTEMS,
IATHEMATICS, PHYSICS, HEAT TRANSFER AND FLUID FLOW, REACTOR
PRINCIPLES, CHEMISTRY, RADIOLOGICAL FUNDA! INTALS, MATERIALS,
SPECIALIZED IN-RATE INSTP"ZTICON ON PLANT SYSTEMS AND REACTOR PLANT
OPERATIONS, ENLISTED PERSONNEL RECEIVZ INSTRUCTION AT THE
UNDERGRADUATE COLLEGE LEVEL.,

THE CURRICULUM 1S CAREFULLY ORGANIZED TO PROVIDE THE
PRINCIPLES OF SCIENCE AND ENGINEERING NECESSARY FOR UNDERSTANDING
THE OPERATION OF NAVAL NUCLEAR PROPULSION PLANTS., FEACH SUBJECT
SERVES AS A BUILDINf BLOCK SUPPORTING THE STUDENTS FURTHER
TRAINING, FOR ExAMPLE: THE REACTOR PLANT SYSTEMS SUBJECT MATTER
SUPPORTS THE HEAT TRANSFER AND FLUID FLOW SUBJECT., MeTHEMATICS
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 TOPI!CAL GUIDES,
THERE 1S A TOPICAL GUIDE FOR EVERY SUBJECT TAUGHT AT NUCLEA"
Power ScHooL. THE TOPICAL GUIDE IS ORIGINATED BY in- NUCLEAR

POWER SCHOOL STAFF, REVISWED BY THE BETTIS LABORATORY, AND
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4PPROVED BY NAVAL REACTORS, THE PUr ISE OF A TOPICAL GUIDE 1S TO
REGULATE THE SUBJECT BY SPECIFYING WHAT MUST BE COVERED, THE
ORDEF IN WHICH THE TOPICS MUST BE COVERED, THE TIME ALLOTTED FCR
EACH TOPIC, AND WHEN EXAMINATIONS MUST BE GIVEN. LESSON PLANS
DEVELOPED FROM THESE TOPICAL GUIDES FOR USE IN TEACHING A
CLASS, I 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 THLY WILL DIRECTLY SUPPORT NUCLLAR POWER SUBJECTS, AS
WELL AS INCLUDE ADDITIONAL INFORMATION TO CHALLENGE EVEN THE
5T STUDENT. MANUALS ARE PREPARED FOR NucLEAR POWER ScHooL
EOR USE BY THE SCHOOL, THE PROTOTYPES, AND THE SHIPS IN THE
£ EET., THESE MANUALS ARE PREPARED BY THE LETTIS OR KAPL
L ABORATORIES AND APPROVED BY NAVAL REACTORS i IOR TO ISSUE,
USE ¢F COMMERCIAL TEXTS FOR SOME SUEJECTS ARE APPROVED RY
NavaL ReacTors., REACTOR PLANT MANUALS AND OTHER TECHNICAL
MANUALS ARE USED FOR INSTRUCTOR REFERENCE, DOOKS CONTAINING
SRACTICE PROBLEMS FOR EACH SUBJECT ARE PREPARED BY THE MNUCLEAR
Power SCHOOL AND GIVEN TO STUDENTS TO BE USED THROUGHOUT THE
COURSE,

THE INITIAL TRAINING OF A NEW INSTRUCTOR TAKES ABOUT THRLE

MONTHS . DURING THIS INITIAL TRAINING THE NEW INSTRUCTOR [S FIRS
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REQUIRED TO TAKE THE SUBJECT HE WILL TEACH., HME WILL GIVE PRACTICE
LECTURES AND BECOME FA“ILIAR WITH RELATED NucLEAR Power ScHooL
SUBJECTS, IHE NEW INSTRUCTOR MUST PASS ORAL BOARDS ON THE
TECHNICAL CONTENT OF THE COURSE, AND PRZSENT A CERTIFICATIO!
LECTURE FOR THE DIVISIC. DIRECTOR, THE DEPARTMENT HEAD, AND THE

L}

COMMANDING OFFICER, HE MUST ALSO PASS Al ORAL CERTIFICATION BCARL
BY THE DIVISION DIRECTOR, T+t DEPARTMENT HEAD, AND THE COMMANDING
OFFICER, AFTER QUALIFICATION, THE TRAINING CONTINUES SO THAT

THE INSTRUCTOR WILL REMAIN CURRENT AND KNOWLEDGEABLE, AN

ANNUAL WRITTEN EXAMINATION 1S ADMINISTERED TO ALL INSTRUCTORS TO
DETERMINE ANY WEZK AREAS, THE INSTRUCTOR'S ' ASSROOM PRESENTATION
IS AUDITED AT LEAST TWICE DURING EACH PERIOD HE TEACHES A SUBJECT,
THC COMMANDING OFFICER, THE EXTZUTIVE OFFICER AND THE DEPARTMENT
HEADS ARE REQUIRED TO AUDIT ONE INSTRUCTOR EACH WEEK, ALSO RETTIS
TecHNICAL CONSULTANTS RANDOMLY MONITOR THE INSTRUCTORS., EVALUATICON
REPORTS ARE FILLED OUT BY THE AUDITORS AND DISCUSSED WITH THE
INSTRUCTOR, T“'ZSE 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 QUIiZES AND A TWO HOUR EXAMIN/ ICON
ABOUT EVERY TEN DAYS., NO MULTIPLE CHOICE OR TRUE AND FALSE

QUESTIONS ARE USED ON A'Y EXAMINATIONS AT NucLear Power ScHooL,
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REFUL QUALITY CONTROL IS EXERCISED IN THE PREPARATION

AND ADMINISTRATION OF EXAMINATIONS, EACH EXAMINATION IS WRITTSN
AND REVIEWED BY TvO MEMEERS OF THE ACADEMIC DIVISION, A TRIAL
EXAMINATION 1S GIVEN TO ANOTHER MEMBER AS A CHECK ON ANY PROBLEMS
WUICH MAY ARISE WITH THE QUESTIONS ON THE EXAMINATION OR THE TIME
ALUSTTED FOR THE EXAMINATION, THE EXAMINATION 1S THEN REVIEWE
AN PEROVED BY THE ACADEMIC DIV'ZION DIRECTOR, THL DEPARTMENT
kzsn, THE BeTTis TecHNicAL CONSULTANT AND FInaLLy THE COMMANDING
zn,  EXAMINATIONS ARE REVIEWED TO INSURE THAT THEY MEET THE
OBJZCTIVES OF THE SUBJECT TCPICAL GUIDES, ARE TECHNICALLY
ACCURATE, AND MAVE ACCEPTABLE ANSWERS ON THE ANSWER KEYS,

Tuz ¢ MUST MZET THE STANDARDS OF DIFFICULTY FOR THE INDIVIDUAL

(D FOR THE TCTAL EXAMINATION,

A=TERp THE EXAMINATION RAS BEEN GIVEN AND GRADED IT IS
REVIEWED BY THE INSTRUCTOR W'TH ALL OF HIS STUDENTS DURING THE
NEXT CLASS PERIOD, AT THIS TIME THE INSTRUCTOR DISCUSSES THE
CONCEPTS THAT GAVE THE STUDENTS THE MOST DIFFICULTY, [F &
STUDENT FAILS AN EXAMINATION, THE INSTRUCTOR INTERVIEWS HIM
TO ANALYZE H!S PERFORMANCE ON THE EXAMINATICN, SO THAT CORRECTIVE

EEPErTIVE
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STUDENT COMTROL

STUDENT PERFORMANCE 1S CONTINOUSLY MONITORED, [NSTRUCTIRS
MONITOR STUDENT PERFORMANCE BY GRADING DAILY HOMEWORK, GIVING
FREQUENT QUIZZES AND A 2 TO 3 HOUR EXAMINATION ABOUT EVERY 1T
DAYS, ADVISORS MONITOR THE STUDENTS PERFCRMANCE BY INTERVIEWING
STUDENT3 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,
'F THE STUDENT'S GRADES ARE BELOW AVERAGE HE IS REQUIRED TO SIGN
IN WHENEVER HE STUDIES AT THE SCHOOL SO 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 KIS 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 MEMORANLUM TO THE "UMMANDING
OFFICER VIA THE CHAIN OF COMMAND, THIS WEEKLY MEMO _ISCUSSES
ACADEMIC, MILITARY OR PERSONAL PROBLEMS THAT THE STUDENTS MAY
HAVE ,

THE SENIOR STAFF, THE COMMANDING CrFFICER, ExEcuTIVE OFFICER,
AND AcADeEMIC DEPARTMENT HEADS, OBSERVE ONE SECTION WEEKLY,
THESE OBSERVATIONS COUPLED WITH GRADE REPC®TS AND SECTION ADVISOR
MEMOS, INSURE THAT THE CHAIN OF COMMAND IS CURRENT ON THE QUALITY
OF STUDENT PERFORMANCE AND ON STUDENT PROBLEMS,



\i . A ' - a™ . o - - .
VARICUS ACTIONS ARE AVALL TO ASS - 0 LT

HAVING DIFFICULTIES, IHE ACTIGHL DESIGHhL, 10 CORR e ANEMLC
DEFICIENCIES INCLUDE A MANDATOR *HBY PROGRA 11 wHICH STUDENT
ARE ASSIGNED A CERTAIN NUMEZIR JF HOUPS TO STUDY OB A WESHLY 8AL

o
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BASED ON THEIR GRADES. SCi'Z WEAX STUDENTS AR ALSIGNED WELKER2
REVIEW PACKAGES CONTAINING ADDITIONAL HOMEWORK ZUESTIONS TO EE
ANSWERED AND REVIEWED. [N ADDITION, STUDENTE ARE ASSIGNED
SATURDAY MORNING MAXEUP 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,

[F REQUIRED, A STUDENT 1S GIVEN EXAM FAILURE COUNSELLING.,
THE INSTRUCTORS AND SECTION ADViSORS REV'EW THE STUDENT'S
EXAMINATION TC DETERMINE THE REASONS FOR RIS 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 BCARD. THESE ACADEM'C 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, D_PENDING ON THE KNOWLED": THE STUDENT SHOWS AT THE
BOARD.,
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| APPROVE ALL OFFICER STUDENT DISENROLLMENTS FROM NUCLEAR
Power ScHoOL. A MEMBER OF MY STAFF APPROVES AL. ENLISTED STULENT
D1SENROLLMENTS,

STUDENT RECORDS

COMPLETE RECORDS ARE MAINTAINED ON EACH STUDENT'S WORK AT
NucLEAR POWER ScHOOL. THIS INCLUDES ALL OF THE RESULTS GF HIS
EXAMINATIONS, HIS PROGRESS AND EVERY PERSONAL COUNSELLING SESSION
HE 1S GIVEN, HIS COMMENT FOLDER WHICH CONTAINS SUMMARIES OF ALL
COUNSELLING SESSIONS WHILE AT NuCLEAR POWER ScHOOL 1S RETAINED
FOR FIVE YEARS WHILE HIS CLASS STANDING AND COURSE AVERAGE IS
MAINTAINED PERMANENTLY ON FILE,
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OPEREYIONAL TRAINING 1S CONDUITED AT E!ZHMT LAND-L23%D
NAVAL PEACTORS PROTOTYFES, THREL ARP LOCA: 7 AT THE {.VAl
ReacToRs FaciLity, Ipamo FeiLs, .DArO: TOUR AT WEST “ILTOn.
New YORK: AND ONE AT WINDSOR, CONNECTICUT, (HESL PROTO-
TYPES ARE OWNED AND OPLRATED BY THE DEPARTMENT OF ENERGY
(DOE) PRIMARILY TO PROVIZZ RESEARCH AND TEST FACILITIES
For THE DOE NAVAL REACTORS LABORATORIES., INSTRUCTION IS
PROVIDED BY NAVAL PERSONNEL AND BY CIVILIAN PZRSONNEL FROM
tHE NAVAL REACTORS LABORATORIES, [HE NAVY PROVIDES SOME
OF THE CLASSROOM AND ADMiNISTRATIVE FACILITIES TOGETHER
WITH MNST OF THE OPERATING CREW FOR THE PROTOTYPE PLANT,
THE DOE IN TURN MAKES THE PLANT AVAILABLE FOR TRAINING

WHEN IT 1S iOT 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 I1NSTRUCTORS. OFFICERS QUALIFY
AS ENGINEERING OFFICER GF THE WATCH, THEY MUST DEMONSTRATE
A THOROUGH KNOWLEDGE OF AL. THE REACTOR PLANT AND STEAM
PLANT SYSTEMS AS WELL AS THE DETAILED OPERATING CRITERIA
AND PROCEDURES, AND DEMCNSTRATE THE ABILITY TO PERFORM
OPERATIG/ . ON ALL WATCH STATIONS IN THE PROTOTYPE PLANT:
THEY M T DEMONSTRATE THAT THEY CAN TAKE CHARGE OF THE
PLANT AND PUT IT THROUGH NORMAL AND CASUALTY MANEUVERS,
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ENLISTED MEN QUALIFY AS CPERATORS OF EQUIPMENT CONNECTE®
WITH THE!R PARTICULAR RATING, THIS GUALIFICATION CONSISTS
OF DEMONSTRATING GENERAL KNOWLEDGE OF ALL REACTIR PLANI
SYSTEMS AND DETAILED KNOWLEDGE OF THCUSZ ASSOCIATED WITH
THEIR OWN RATING. THEY MUST QUALIFY ON THE WATCH STATIONS
THEY WOULD NORMALLY STAND ABCARD SHIP, AKD THEY MUST BE
ABLE TO HANDLE NORMAL MAINTENANCE PROSLEMS ON THEIR EQUIP-
MENT,

| WANT TO MAKE IT CLEAR THAT THIS TRAINING IS ALL
CARRIED OUT ON AN OPERATING PROTOTYPE PROPULSION PLANT,
NOT ON A REACTOR SIMULATOR, AS FAR AS | 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 G6CZ3 ON. ON
A SUBMARINE IF YOU MAKE A MISTAKE, THE REACTOR COULD SHUT
DO WHEN THE SHIP 1S SUBMERGED, [F THERE 1S AN ENEMY
RIGHT THERE, YOU CANNOT COME TO THE SURFACE AND REGROUP.
[T 15 IMPERATIVE THAT THE TYPE OF TRAINING BE GEARED TO
THIS INCREASED LEVEL OF RESPONSIBILITY, YOU HAVE TO TRAIN
PEOPLE TO REACT TO THE REAL 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 MAVE TRIED 7O SET INT. THE LJZine © 77
BUILDING REACTOR SIMULATORS FOR UT CLAIMING 1T WILL “.idv
US TO TRAIN OUP. PEOPLE FAST, THEN THIY (/N GipH™ h Tid=
TIFICATE THAT THE NAVY PEOPLE OPERATED A SIMULATUR.

BuT | WANT. TO KNOW THAT THEY CAN OPERATE A RiLnL HONLLT=
TO-GOODNESS REACTOR FLANT,

| WOULD SAY THAT FOR ANYONE DEALING WITH NUCLEAR POWER,

IT 1S TOO COMPLEX A TECHNOLOGY TC HAVE PEOPLE JUST GET #N
IDEA HOW TO OPERATE A REACTOR EY LEARNING HOW TO THROW

A FEW SWITCHES THAT CAN BE IMMEDIATELY CHANGED TO CORRECT
AN ERROP, THE 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,

| Go OUT ON TH: INITIAL SEA TRIALS OF EVERY NUCLEAR
sH1p, MORE THAN HALF THE CREW HAVE NEVER BEEN TO SEA
BEFORE, | AM TALKING ABOUT A BRAND NEW SHIP, Yet |
oUT THEM THROUGH THEIR PACES, | 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 SIMULATIFG,

[NTRODUCTION TO PROTGTYPE TRAIHING

i

TRAININ® AT ANY ONE OF THE E17WT PRUTOTYPES 1S CON=
DUCTED THE SAME WAY, AND 1S BASED ON A FOUR-PHASE PROGRAM
COVERING A 26 WEEK TRAINING PERIOD, A C(LASSROOM 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 NUCLEAR PoWER SCHOOL., WHEN THE CLASS
ARPIVES, 1T STARTS CLASSROOM TRAINING WHICH 1S PRIMARILY
CONDUCTED IN SPACES OUTSIDE THE PRCTOTYPE HULL. AFTER
EIVE WEEKS, THE STUDENT STARTS MAKING THE TRANSITION INTO
THE HULL AND HZ THEN BEGINS WATCHSTANDING TRAINING UNDER
INSTRUCTION, THIS 15 WHAT PROTOTYPE TRAINING 1S ALL ABOUT:
T0 GIVE THE MAN IN-HULL EXPERIENCE OPERAVING 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
1S TO MAKE THE BEST USE OF THE THAINING 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, THiS
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 PROFICIENCY AS A WATCHCTAMDTL,

THERE ARE TWO REASONS WHY THE PROGRAM 1S BASED ON
TUZSE FOUR PHASES, FIRCST™, THIS IS A SYSTIMATIC APPRCAZH
70 PREPARE THE MAN TO STAND WATCHES BY GETTINSG WIM TO
LEARI. THE SYSTEMS AND COMPONENTS HE WILL BE OPERATING,
AND THEN ACTUALLY OPERATING THEM, [T IS A REPETITIVE
PROCESS WHICH GOES FROM THEORY, TO HARDWARE FAMILIARITY,
TO OPERATION, THME 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
rroM 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 O 2 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 C!ASSROOM PHASE

THE CLASSROOM PHASE 1S 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 HOURS
A DAY AT THE SITE, MONDAY THROUGH FRINAY, DURING TH!IS
TIME AN OFFICER GETS ABOUT 7 HOURS A DiY OF LECTURES AND
EXAMINATIONS, AND AN ENLISTED MAN ABOUT O HOURS PER DAY,
THE REMAINING FIVE TO SIX HOURS 1S SPELT IN STUDY AT ThHE

SITE.,

THE LECTURES COVER THE MECHANICAL. ELECTRICAL, AND KEACTOR
SYSTEMS THAT ARE SPECIFIC TO THE PLANT TO WHICH THE TRAINEE
15 ASSIGNED, IN ADDITION, HE RECEIVES LECTURES [N CHEMiSTRY
AND RADIOLOGICAL CONTROLS. IN MECHANICAL SYSTEMS, FOR
EXAMPLE, THE OFFICER GETS THREE WEEKS OF CLASSROOM INSTRUCTION,
ABOUT HALF OF THESE LECTURES COVER PRIMARY PLANT REACTOR
MECHANICAL SYSTEMS AND THE OTHER MALF 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 SSW SUBMARINE PLANT WAS USED AS THE PRIMARY EXAMPLE
AS IT 1S THE MOST NUMEROUS OF THE VARIOUS TYPES OF PROPULSION
PLANTS IN USE IN THE FLEET, AT THE PROTOTYPE, THE STUDENT
MUST LEARN THE SYSTEMS OF THE SPECIFIC PLANT (SIN,
FOR EXAMPLE, 1S THE PROTOTYPE ofF THE NAUTILUS proPuULSION
PLANT AND AIW IS AN AIRCRAFT CARRIER PROTOTYPE) TO WHICH
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THESE LECTURES FROM THE VIEWPOINT OF KIS JOB, FOR EXAMPLE,

THE OFFICER ©

m

TS THESE

LECTURES FROM THE VIEWPCINT COF ¢

JOB AS A SUPESVISOR WITH REGARD TO THESE SYSTEMS,

ASs HE GOES THROUGH THESZ LECTURES. THE STUDENT HAS

. WE CALL THESE HOMEWORK!

STUDY ASSIGNMENTS TC COWFLE

-4
m

SUT SINCE ALL THIS IS CLASSIFIED MATERIAL. THE STUDENT
OMPLETE IT AT THE SITE RATHER THA! AT HOME, One
SART OF THESE STUDY ASSIGNMENTS REQUIRES THE STUDENT 7O GET
INTO THE HULL AND TRACE OUT THE PLANT SYSTEMS--+AND OVER
HAND==FINDING OUT WHAT THEY 1.0OK LIKE AND WHERE THEY GO,

In ADDITION TO THE MECHANICAL, ELECTRICAL AND REACTOR
SYSTEMS, THE STUDENT GETS CHEMISTRY AND RADIOLOGICAL
CONTROLS LECTURES, THE LECTURES IN CHEMISTRY AND RADIO-
LOGICAL CONTROLS ARE NOT SPEC.”!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 1S BECAUSE WE DO NOT TRAIN MOST ENLISTED
PERSONNEL TO DO MUCH IN CHEMISTRY AND RADIOLOGICAL CONTROLS,
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OTHER THAN WHAT 1S NEEDED FOR THEIR OWN PERSONAL SAFETY AND
T0 DO THEIR JOBS, LATER, ENLISTED SPCCIALISIE CALLED
EnGINEERING LABORATORY TECHNICIANS ARE TRAINED IN CHEMISTRY
AND RADIOLOGICAL CONTROLS, WE HAVE FCUND THAT IT TAKES
THREE ADDITIONAL MONTHS TO TRAIN ENLISTED FERSONNEL 70
BECOME SPECIALISTS IN THIS AREA, THE OFFICER, HOWEVER,
MUST GET MORE AT THIS POINT BECAUSE HE WILL BE SUPERVISING
THIS AREA,

WRITTEN EXAMINATIONS OF ONE TO TWO HOURS LENGTH ARE
GIVEN EVERY WEEK, THERE 1S 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 EXTFA WORK, A
BANK OF EXAMINATION QUESTIONS AND ANSWER KEYS [S MAINTAINED
FOR ALL WRITTEN EXAMINATIONS GIVEN AT THE PROTOTYPE,

EACH QUESTION AND ANSWER HAS BEEN REVIEWED INDEPENDENTLY
FOR TECHNICAL ACCURACY, CLARITY, SCOPE AND DEPTH OF THE
QUESTION, IN ADDITION, THE OVERALL EXAMINATION 1S REVIEWED
AND APPROVED BEFORE USE,

REQUIREMENTS HAVE BEE.' ESTABLISHED ON THE REUSE OF
QUESTIONS FROM THE EXAMINATION BANK IN SUBSEQUENT EXAMS,
THERE 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 UO0% OF THE EvaMm, FINALLY, THE EXA:
QUESTIONS AND ANSWERS ARE REVIEWED ANNUALLY FOR TECHKICAL
ACCURACY AND CONTENT,

IF A STUDENT FAILS AN EXAMINATION, HE 1S ASSIGNEL ~
REMEDIAL UPGRADING PROGRAM TAILORED TO HIS INDIVIDUAL
NEEDS, STAFE ADVISORS FOLLOW THE STUDENT'S PROGRESS
DAILY TO ENSURE THAT THE REMEDIAL ASSIGMMENTS ARE COMPLETED,
STUDENT COUNSELING 15 IMPCA(ANT TO DETECT PROBLEMS EASLY
BEFORE THE TRAINEE HAS FALLEN TCO 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 2PE DOCUMENTED
IN THE STUDENT'S RECORD, Tueer RECORDS ARE ESSENTIAL
IN THE EVENT THAT WE MUST DISt 20LL THE STUDENT.

THE QUALITY OF LECTURES 1S ASSURED THROUGH THE USE OF
APPROVED LESSON PLANS AND BY MONITORING OF THE LECTURES,
EACH INSTRUCTOR 1S MON!TORED 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 1S REVIEWED BY THE
INSTRUCTOR AND HIS SUPERVISOR,

| 58



THe ProToTYPE TRANSITION PHASE STARTS AT NIF'l SI TER
COMPLETION OF THE CLASSROOM TRAINIF T THE START0F THE
TRANSITION PHASE, THE STUDENTS ARE DIVIDED INTC FUU” GROUPS Al
EACH GROUP 1S ASSIGNED TG A CREW, THEY GO ON &N FIGHT -OUR

BOTATING SHIFT SCHEDULE., SO THERE 1% ZLWAYS ONE CREW OFZRATING
AND TRAINING ON THE PLANT, 24 HOURS A DAY AND SEVEN pays &

£

rm

K. AFTER THEIR EIGHT HOUR SHIFT AS THE CREW IN ThHe HULL.

-

THE STUDENTS AND STAFF WORK ADDITIONAL HCURS. THE STUDENTS
CONTINUE TO WORK AT LEASI €0 1OoURS A WEEK DURING THIS PERICD.

Two MAJCR TRAINING EFFORTS ARE INVGLVED IN THE TRANSITION
PHASE: SYSTEMS TRAINING, AND THE BEGINNING OF WATCHSTANDING
QUALIFICLTION. THE SYSTEMS TRAINING REQUIRI. MORE DETAILED
STUDY THAN THE STUDENT WAS EXPOSED TO IN CLASSROOM PHASE
LECTURES., 1T 1S 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

m

WATCHES IN-HULL: SOME STUDY FOR A SYSTEM CHECKOUT AND SOME
ARE RECEIVING THESE SYSTEM CHECKOUTS.

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

i
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NEEDS TO KNOW ABOUT A PARTICULAR SUBJECT., AND TELLS -
INSTRUCTOR ON WHAT HE SHOULD EXAMINE THE STUDENT. 1S CALLEI
THE QUALIFICATION STANDARD. THE QUALIFICATION CTANLARD
CONTAINS A PLACE FOR ALL THE CHECKOUT SIGNATURCS THE S™ULEM™
MUST GET DURING HIS SIX MONTH PERIOD AT THE ri TOTYPE, [HESZ
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 COMZCNENT ARE "EXPLAIN THE FUNCTIONS OF THE
SYSTEM “OR, 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.”

THr JUALIFICATION STANDARD PLAYS AN EQUALLY IMPORTANT RCLE
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., [O QUALIFY AT THE PROTOTYPE, ALL STUDENTS
ARE REQUIRED TO STAND A GIVEN MINIMUM NUMEER OF WATCHES UNDER
THE INSTRUCTION OF QUALIFIED STATF WATCHSTANDERS. DURING
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THESE WATCHES, THE STAFF WATCHSTANCER 1S RISPONSsLE FOF TFZ

WATCH STATION: HOWEVER, HE FULFILLS THIS RESPONS (AILITY
USING THE STUDENT TO CARRY OUT WATLHESTANLIEG I TES,
DURING THZSE WATCHES., THE STUDERT IS EXPECIED TO ALT A

HE WERE RESPONSIBLE FOR THAT WATCH, THE >TAFF INSTHUCTOR
WATCHES EACH MOVE AND STOPS AND CCRRZCTS THE STUDENT IF HE
STARTS TO MAKE A MISTAKE,

THE STUDENT 1S GRADED OMN EACH WATCH, AND MUST RECEIVE A
SATISFACTORY GRADE OR HE DOES NO' CET CREDIT FOR THE WATCH.,
THE STUDENT i35 EXPECTED 7O SIGHRITICANTLY IMPROVE HIS WATCH=
TANDING CAPAEILITY AS HE GAINS EXPERIENCE OF EACH WATCHSTATION,
THIS FACTOR 1S5 TAKEN INTO ACCC'NT WHEN ASSIGNING HIM A GRADE.

DURING THE WATCH, THERE ARE PRESCRIBED THINGS THE STUDENT
MUST DO, SUCH AS STARTING UP AND SHUTTING DOWN A PIECE OF
EQUIPMENT. THESE ARE CALLED "PRACTICAL FACTORS." THE STUDENT
DCES THESE UNDER INSTRUCTION, WITH THE STAFF INSTRUCTOR
PROVIDING DIRECT SUPERVISION., [HE EMPHASIS 1S ON THE STUDENT
DOING THE OPERATION HIMSELF. THIS 1S ACCOMPLISHED BY FIRST
TALKING THROUGH THE OPERATION AND THEN LETTING THE STUDENT
PERFORM IT. THE STAFF INSTRUCTCR ASKS THE STUDENT SUCH THINGS
as: "HOW ARE YOU GOifG TO START UP THAT PUMP?": "SHOW ME THE
PROCEDURE”: "DI1SCUSS EACH STEP WITH ME": "WHAT 1S THE PURPOSE
BEHIND THAT STEP?": "WHAT WOULD HAPFEN [F YOU DID NOT DO THAT
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cTEP?”: "WHAT ELSE IN THE PLANT wILL BE AFFECTEL EY N
SORT OF QUESTIONING 1S IMPORTANT BECAUSE IT ALLOWS THZ
INSTRUCTOR TO DETERMINE 1F THE STUDENT UNDIRSTANDS wWHY HE

DOES A PARTICULAR THING., RATHER THAN THE LATTER MERILY "NOWIUS

THAT HE MUST TURN A SWITCH OR OPEN A VALVE,

PROTOTYPE PLANT OPERATIONS ARE SCHEDULED TO CCINCIDE WITH
THE EXTENT THE CLASS HAS PROGRESSED THROUGH THE TRAINING
PROGRAM., FOR THE FIRST STUDENT TRAINING WATCHES, THE PLANT I3
WELD IN A STEADY-STATE STEAMING CONDITION, THIS MEANS THE
REACTOR 1S AT A CONSTANT POWER AND A STEADY-STATE CONDITION
EXISTS IN THE ENGINEROOM., LATER ON, THE SCHEDULE CALLS FOR
MORE COMPLICATED OPERATIONS, SUCH AS STARTUPS AND SHUTDOWNS
OF THE STEAM PLANT., STARTUPS AND SHUTDOWNS OF THE REACTOR.
AAD 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 ENGINZERING OFFICER OF THE WATCH, BUT
ALSO STANDS WATCH AT THE ENLISTED WATCH STATIONS AND DOES
PRACTICAL FAC™ RS THERE ALSO,

THIS GIVES THE OFFICE? A BETTER OVERALL FEEL FOR WHAT
1S HAPPENING THROUGHOUT THE PLANT, AS AN EXAMPLE, AT ONE OF
OUR PROTOTYPES THE OFFI”ZR STUDENT MUST STAND A MINIMUM OF
ABOUT 180 HOURS OF TRAINING WATCHES OF WHICH SEVENTY FER CENT
:2E DEVOTED TO WATCHES OTHER THAN ENGINEERING OFFICER OF THE

WATCH.
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DURING WATCHSTANDING TRAINING, THE LTUDENT IS ALLO
INSTRUCTED ON PROPER COMMUNICATIONS PROCEDURES AND FURMALITY
IN COMMUNICATIONS, HE IS ALSO INSTRUCTED IN LOGHEEPINC ANC

OTHER NORMAL DUTIES OF A WATCHSTANDER,

OTHER TRAINING CONDUCTED DURIMG THE TRANSITION PHLSE
INCLUDE LECTURES, SEMINARS AMD 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 WHZRE EXPERIENCE HAS SHOWN THAT MORE
EMPHASIS 1S NEEDED TO GET THE MESSAGE THROUGH TO THE STUDENT,

-

THIS SERIES 15 ABOUT 47 HOURS LOWG, OR OFFICERS IT COVERS
REACTOR PLANT INSTRUMENTS AND CONTROL, ELECTRICAL EQUIPMENT

AND CONTROL. AND THE MAIN TURBINE,

TWO OTHER TYPES OF TRAINING ARE STARTED DURING TRANSITION
PHASE: SEMINARS AND TRAINING EXERCISES, EXPERIENCE HAS SHOWN
THAT TRAINING IN DIFFERENT FORMS IS NECESSARY TC 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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THEY DO NOT RECEIVE CREDIT 7OR PARTICIFATING.
STRONG EFFORT TO ENFORCE THZ IDEA THAT / SEMINAR 1S NOT A
LECTURE, BUT MORE LIKE A 1 L IN THE CLASSROOM,” THESE
SEMTNARS ARE DESIGNED TC GET THE STUDENT TO THINK HIS WAY
~5UGH A PROBLEM AND RIZACH A SOLUTION, AS WITH ALL OTHER
TRAINING, THERE ARE WRITTEN REQUIREMENTS FOR THE CONDUCT OF
cTMINARS, FOR EXAMPLE, Al . 7PRC' LD SEMINAR GUIDE MUST BE
FOLLOWED BY THZ INSTRUCTOR. WHO IS CALLED THI SEMINAR LEADER
AND V'~ 4AS BEEN FORMALLY TRAINED AND GUALIFIED TO CONDUCT
SEM.WARS. IN ADDITION, THE NUMBER OF STUDENTS !S RESTRICTED
TO SEVEN, AS THIS HAS BEEN SHOWN BY EXPERIENCE TO BE THE

MAXIMUM NUMBER OF PARTICIPANTS FOR AN EFEECTIVE SEMINAR,

THE OTHER TYPE OF TRAINING STARTED DURING THE TRANSITION
PHASE 15 “TRAINING EXERCISES,” THESE ARE SESSIONS OF ONE TO
£0UR HOURS DURATION IN WHICH THE STUDENT PARTICIPATES IN
TRAINING OUTSIDE THE HULL, THESE ARE LIMITED TO GROUPS OF

SEVEN OR EIGHT STUDENTS WITH AN INSTRUCTOR. WE HAVE FOUND
THAT TRAINING EXERCISES WHERE THEPE IS MUCH REPETITION IS



REQUIRED FOR THE STUDENTS TO EE.ONL PEAZUNAZLY PROFi.ich™ i!

CERTAIN SKILLS.

ALL STUDENTS PARTICIPATE il TRAIIING EXERC:SES COVERING
SUCH THINGS AS DAMAGE CONTROL, WHERE THL STUDENT DONS AND
TAKES OFF EMERGENCY BREATHING EQUIPMENT., AND USE JF FIRE
FIGHTING EQUIPMENT. ALSO TRAINING IS CONDUCTED IN WHICH THE
STUDENT DEMONSTRATES PROPER TECHNIQUES FOR WORKING WITH
RADIOLOGICAL CONTROLS. CACH TRAINING EXERCISE IS CONDUCTED
USING A PLAN, EACH 15 GRADED AND MUST BE SATISFACTORILY PASSED
T0 GET A SIGNATURE. WHILE HE !5 AT THE PROTGTYPE. THE STUDENT
WILL GET SEVENTEEN TRAINING EXERCISES TOTALING FIFTY=SIX HOURS.

DURING TRANSITION PHASE HE GETS ABOUT TWELTY HOURS,

FINALLY, WRITTEN EXAMINATIONS ARE GIVEN AT THE END oF
THE TRANSITION PHASE. AS IN THE CLASSROOM PHASE. THE STUDENT
1S 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 1S EXERTED TO PLAN AND SCHEDULE THE TRAINING, THIS
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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PLANNING STARTS WITH A NINE MONTH ACTIVITY SCHEDULE.
THIS SCHEDULE LAYS OUT SOR EACH PLANT THE OPERATI!.3 TIME
AND THE TIME THE PLANT IS SCHEDULED TO BE SHUTDOWN FC=

MAINTENANCE OR CONDUCTING SPEC!'AL TZSTING.

Bruos ON THIS NINE MONTH ACTIVITY SCHEDULE. A DETAILED
TRAINING EVENTS SUMMARY CHART 1S 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 NAMEZ.

THE 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.

IND:VIDUAL STUDENT PROGREZSS IS FOLLOWED ON A DAILY
BASIS, IN THE QUALIFICATION SIGNATURE BOOK A POINT VALUE 1S
ESTABLISHED FOR SIGNATURES RECEIVED BY THE STUDENT. HE 1S
REQUIRED TO GET A GIVEN NUMBER OF POINTS AS HE PRIGRESSES
THROUGH THE TRAINING., HE MUST STAY UP WITH HIS EXPECTED
PROGREZS CURVE: IF HE FALLS TOO FAR BEHIND, HE WILL BE ASSIGNED
REMEDIAL PROGRAMS WHIiCH MAY ““QUIRE HIM TO SPEND EXTRA HOURS
AT THE PROTOTYPE.

66



FINALLY, SURVEILLANCE INSPECTICHMC ANE ERIQRIC AU

Ll

ARE CONDUCTED TO ASSURE THAT THE TRAIN'RC PROGRAM I35 ECING
CONDUCTED AS PLANNED. THESE AUDITS GET INTC ZVE2Y PHASE OF
THE TRAINING BY USING A PRE=-SELECTED AUD!T PLAN, 1 wiLl

DISCUSS THE AUDIT SYSTEM LATER,

PROTOTYPE IN-HULL PHASE

THE THIRD PHASE OF PROTOTYPE TRAINING 1S THE IN-HULL PHASE,
EARLY IN THE PERIOD, THE STUDENT WILL FIRISH HIS SYSTEMS
CHECKOUTS. BY THIS TIME HE WILL HAVE SFENT 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
T0 GRASP THE COMPLEXITY OF THE WATCH STATION AND, THEREFORE., HE
MUST BE GUIDED IN HIS STUDY., THIS IS DONE IN SEVERAL WAYS,

F1RST, THE STUDENT KNOWS WHICH WATCH HE WILL BE STANDING BECAUSE
HE 1S 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
CASUA! "+ PROCEDURES THAT WILL BE USED DURING THE WATCH, THIRD,
BEFOR. STANDING A TRAINING WATCHK DURING WHICH THE WATCH DUTIES



ARE ACTUALLY ASSUMED., THE STUDENT STANDS ~ NUMBER 0OF WATCHES
AS AN OBSERVER, TO NOTE WHAT !& GOING ON., N SOME OBSERVER
WATCHES A SEPARATE STAFF INSTRUCTOR IS ASTIGNED TO PROVIDZ
MORE DETAILED TRAINING FOR THE STUDENT. "HIS IS TO ACCELER.LT:
THE STUDENT’'S ACQUISITION OF KNOWLELGE BEFORE HE ACTUALLY
STANDS THE WATCH, FinALLY  THE STUDENT ASSUMES THE TRAINING
WATCH UNDER INSTRUCTION,

EACH WATCH 1S GRADED AND THE STUDENT MUST RECEIVE A
SATISFACTORY GRADE TO GET CREDIT FOR THE WATCH. A STUDENT
MUST STAND A SPECIFIED MINIMUM NUMEIER OF SATISFACTORY WATCHES
IN ORDER TO QUALIFY., FOR EXAMPLE, FOR AN OFFICER STUDENT TEN
SATISEFACTORY WATCHES ARE REQUIRED AT THE ENGINEERING UFFICER
oF THE WaTcH (EOOW) 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 1S USED TO EVALUATE EACH WATCH. TH1s
FORM REQUIRES THE STUDENT TO BE GRADED IN NINE SPECIFIC AREAS,
IF HE FAILS A WATCH, HE 1S ASSIGNED A REMEDIAL PRCGRAM 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
PASSZD IN ORDER TO QUALIFY., T“IS IS EVALUATED BY A BOARD
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COMPOSED (- THREE PECPLE: ONE UF MY REFRISELTAVIVED T:OM img

LoCAL Nav:rL ReAcTORS FIELD OFFICE, A SEN'(R HEPRESENTATIVE OF
PLANT MANAGEMENT, AND Th. STAFF ERSINTTOINC CTTICER CF THE VAl
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- P W o g AN P T T -
c M < -
-

b S0 SERY S i~ wis Vg Ve ~

OR,

PURPOSE OF OBSERVING THE STUDENT'S PERFORMANCE DURING THIS wWATCH,

EACH OF THE THREZ BOARD MEMBERS INDEPENDENTLY GRADES THZ

WATCH, THE STUDENT MUST RECEIVE 2 PASSING GRADE FROM ALL THREE.
AS PREVIOUSLY POINTED OUT., THE STUDENT MUST PASS THIS WATCH IN
ORDER TO QUALIFY,

| HAVE CERTAIN OPERATING PHILOSOPHIES THAT RELATE TO
STUDENT WATCHSTANDINZ: THE PLANTS ARE OFERATED BY DETAILED
WRITTEN PROCEDURES, STRICT COMPLIANCE TC THESE PROCEDURES iS
REQUIRZD AND ENFORCED. THE SHIPBOASD PLANT CPERATING 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,

THIS IS ESSENTIAL IN THE OVERALL TRAINING OF THE STUDENT,
HE SEES THE SAME KINDS OF OPERATING PROCEDURES, HE USES THE
SAME KINDS OF EQUIPMENT RIGHT DOWN TO THE SAME TORQUE WRENCH,
FOR EXAMPLE: HZ 1S 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 1S POSSIBLE.

FQUIPMENT 1S LOGGED AND MONITORED JUST AS IT IS DONE ON

63
oy M \h”:rri, ]
“:1 \,uq uur\}‘ﬂj

~



jo - ~pir ™ - - - pe - 4 > - - - -
'C v"v‘_;-‘ ” ~ - - - - ~ »
R ol = - i
w3 pe = i =
= 3 : ~ v
a - A b - L
THOUSH vig* i o~
- - . - -~ - - - - & o - -
DURING THEE IiN~HULL FERICL THe o DENT FiniSHES THE s&EM
AN - PETTE NIt . - - - - ne - - - " - - -
ANL TRAL iRe ZAERLIoEs - > 3 N - TN b Mo ~-

[HESE SEMINARS AND TRAINING EXZIRCISES iNVOLVE MORE COMPLEZA
OPERATIONS AND CASUALTIES. HE STUDEN, MUST SHOW TidAT HE KNOWS

WHAT 1S EXPECTED TC OCCUR DURING CHANGING PLANT COWDITICKSG,

DURING THIS FSRIOD, THE STUDENT ALSO FARTICIPATES Il ABOUT

65 HOURS OF DISCUSSIONS WITH A STAFF INSTRUCTOR DURING WHICH HE
TALKS THROUGH VARIOUS OPERATING AND CASUALTY PROCEDURES. [N

GENERAL, THESE ARE 7HE PROCEDURES WHICH DO NCT ARISE DURING
WATCHSTANDING, IF THE STUDENT HAS ALREADY DONE ARY OF THOSz

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

IN THE LAST FEW WEEK3 BEFCRE 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



ANCTHER, THESE 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 1S CONDUCTED BY A STAFF
INSTRUCTOR FOR TWO HOURS IN EACH OF SIX AREAS, By "END-OF-
CARD" | MEAN THAT THE STUDENT HAS COMPLETED ALL OF THE REQUIRED
TRAINING IN THE QUALIFICATION STANDARD, THESE CHECKOUTS ARE
DONE JUST PRIOR TO FINAL ORAL BOARDS. [HEY COVER MECHANICAL.
ELECTRICAL., AND REACTOFR' OPERATIONS: THE STEAM PLANT, THE
CHEM!STRY AND RADIOLOGICAL CONTROL AREAS, AND INTEGRATED PLANT
OPERATIONS.

FINALLY, DURING THE IN-HULL WATCHSTANDING PERIOD, EACH STUDENT
GETS WHAT 1S CALLED A PROGRESS ORAL BOARD WHEN HE IS ABOUT 50%
AND 80% OF THE WAY THROUGH QUALIFICATION, THESE BOARDS ARE ONE
TO TWO HOURS LOKG 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, ETZ, IF A STUDENT FALLS BEHIND HE WILL
BE ASSIGNED REMEDIAL PROGRAMS,




UP TO THIS PCI'T IN THE TRAINING PROGRAM THE STUDENT'S
PROGRESS HAS BEEN MEASURED ALMOST ENTIRELY BY WRITTEN EXAM-
INATIONS, AS HE MOVES INTO THE Al UAL PROCESS OF QUALIFYING
ON THE PROTOTYPE REACTOR PLANT., THE METHCDS 0F MEASURING KIS
KNOWLEDGE AND ABILITY CHANGE, HE 15 NOW REQUIRED TO DEMONSTRATE
H1S PERFORMANCE BY THREE DIFFERENT MEANS: WATCHSTANDING
ABILITY., KNOWLEDGE AS CEMONSTRATED ON A COMPREHENSIVE
WRITTEN EXAMINATION, AND KNOWLEDGE DEMONSTRATED OM &N ORAL BOARD,
DIFFERENT PEOPLE AT THE PROTOTYPE ARE INVOLVED IN MAKING THESE
EVALUATIONS, THEY ARE NOT WASED ON AN INDIVIDUAL DECISION,

EACH WATCH 'S USUALLY GRADED EY DIFFERENT PEOPLE, WHILE THE
FINAL EVALUATED WATCH REQUIRES A UNANIMOUS GRCUP DECISION FOR
QUALIFICATION,

IHE WRITTEN COMPREHENSIVE EXAM CONSISTS OF QUESTIONS
SELECTED 50 THAT EACH WRITTEN EXAMIMATION 1S DIFFERENT. ADDI-
TIONALLY, THE THREZ MEMEERS OF THE FINAL ORAL BOARD MUST
UNANIMOUSLY AGREE THAT THE IKDIVIDUAL IS QUALIFIED.

TH1S BRINGS ME TO THE MEANING OF QUZLIFICATION, IT 15 A
PASS/FAIL GRADE FOR THE STUDENT. IF HE PASSES IT MEANS THAT



THE PLANT STAFF, BOTH MNAVY AND THE CONTRACTOR. ARE WILLING TO
LET HIM STAND THE WATCH ON HiS OWN, 17 MEANS THAT THE PLANT
MANAGER 1S WILLING TO ASSUME RESPONSIBIL!TY FCR SAFETY OF THE
PLANT WHEN IT IS BEING OPERATED BY THIS QUALIFIED STUDENT,
THE CONTRACTOR IS THUS SAYING THAT FROM & REACTOR SAFETY
VIEWPOINT HE 1S WILLING TO LET THE MAN OPERATE THE PLANT, IF
THE CONTRACTOR CAN NOT SAY THIS, THEN OBViIOUSLY WE SHOULD NOT
LET HIM GO ON TO OPERATE A SUBMARINE O® SURFACE SHIP IN THE
FLEET.

THERE ARE FOUR PERFORMANCE AREAS THAT 7THE STUDENT MUST

PASS TO RECOME QUALIFI

in

D

FIRST, THE STUDENT MUST HAVE A SAL7 E8FACTORY FINAL
WATCHSTANDING GRADE, | WAVE MENTIONEL THAT EACK WATCH WAS
GRADED. [HIS GRADE IS THE AVERAGE RECEIVED FOR THE WATCHES HE
STOOD UNDER INSTRUCTION. THE GRADiNG EZCOMES MORE SEVERE FOR

n

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

v

OPERATIONS BECGCME MORL COMPLEY.

SECOND., FOR OFFICER STUDENTS, A FINAL EVALUATED WATCH
MUST BE PASSED, [IHIS 135 DOME BY 2 BOARD OF THREE MEMEERS AS
NOTED PREVIOQUSLY. IF THE STUDENT FA'LS THIS WATCH, HE COMPLETES
REMEDIAL TRAINING AND TRIES AGAIN, ASTER BEING UPGRADED IN HIS
WEAK AREAS. TYPICALLY. HE WILL NOT BC GIVEN MORE THAN TWO TO
THREE CHANCES BFZIRE A DECISION 18 MADE ON WHETHER HE SHOULD BE
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THIRD, THE STUDENT MUST S485 A FINAL COMEREHENSIVE WRITTEN
EXAMINATION. |HESE ARE DRAWN FROM Ail EXAMINATION BANE AKD

COVER EACH OF THE ARZAS OF MEZCHANICAL., ELECTRICAL. REACTOR,

o

CAL COMTROLS. AMD THE OVERALL PLANT. IHE
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CHEMISTRY., RADIOLOG!
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HOURS FOR OFFICERS, |Hi EXAANATIONS ARE GRADED AND REVIEWED

l'i
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Si
WITH THE STUDZNT PRIOR TC HIS FIHAL ORAL BOARD, [F THE STUDENT
FAILS IN ANY AREA, HE 1S REEXAMINED AFTER AN UPGRADING PROGRAM,
IF HE FAILS A REEXAMINATION., HE WIiLL NORMALLY 3E DISENROLLED
FROM THE SCHOOL.

(#5)

A GOOT “ECHNIQUE FUR PROBING His WWOw EDGZ N DEPTH: IT
1S MUCH EASIER, IN THIZ WAY TO ASSISS WHAT THE STUDENT ACTUAL
KNOWS. 5iNCE EVERY FLAY LN HIS ANSWERS CAN BE NOTED. Any
SIGNIFICANT KNOWLEDGE WEAKNESS IN REACTOR SAFETY WILL CAUSE THE
STUDENT TO FAIL T-E BOARL,

M e . B
MEMBERS OF THE ORAL BOARD ARL AL

Hi

- - - . - [
ETES 7o THE STUDENT S

l“

WEAK AREAS BY HAVING REVIEWED HiS R=CORD., IHEY CAN THEREFORE
PROBE AREAS IN SUFFICIENT DEPTH. OnLY SPECIFIC PSRSONMEL ARE

-

AUTHORIZED TC PARTICIPATE AS BOARD MEMBERS. OR OFFICER
STUDENTS, FOR EXAMPLE. THE FipAL BCARD 1S COMPOSED OF FOUR
MEMBERS: A MEMBER OF THE CONTRACTCR PLANT MANAGEMENT: A

-
-
(Y

MEMBER CF MY NAVAL REACTORS FIELD OFFICE STAFF OR THE NUCLEAR

L ORIEINAL

~




Power IRAINING UNIT STAFF: A COMMISHYIOWED OFFICER FROM THE
PLANT STAFF: AND AN EnGINEERING Officzr of THE MWatch, A
FAILING GRADE ASSIGHED IN ANY AREA BY AMY ECARD MEMBER

CAUSES THE STUDENT TO FAIL THE BOARD.

IN THE EVENT OF FAILURE, HE WiLL BE GIVEN A RE-BOARD AFTER
REMEDIAL TRAINING., 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. ONR CF MY REPRE-
SENTATIVES FROM THE LC:AL MAVAL REACTORS FIELD OFFICE, THE
Commanping OFFICER OF THE NucLEaR Power TrRaINING UNIT AND
ANOTHER COMMISSIONED OFFICER WILL 37 THE DOARD MEMRERS., [F A
STUDENT FAILS HIS SECOND EOARD. ®E WILL LSUALLY BE DISENROLLED,
IN SOME CASES | MAY APPROVE A& THIRD BOARD

THE ORAL BOARDS ARE CONDUCTED FORMALLY. THERE IS A
CHATRMAN OF THE BOARD. THE BOARD EXAMINES THE STUDENT'S RECORD,
EACH MEMEER ASK QUESTIONS., FHL. WEM3TRL GRADE THE ANSHER,

THE QUESTIONING CONTIiUZS UNTIL ALL AKE SATISFIED. FOR AN
OFFICER, THIS USUALLY TAKES TWO 1C h%ZIf HOURS.
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ONCE HE HAS QUALIFIED, THE STUDENMT EWTERS THE FOURTH
AND LAST PHASE OF TRAINING AT THE PROTOTYPE., THIS IS THE

ProcicieNCY PHASE., THE PRIMARY PURPCs:E OF THIS PHESE IS TO

pon

—-- 1 ; P 1~ Py

i | { I “"l-"\ﬁl""
U \ ' 1 4 i1 " f

WBLEANGU Y QU UL



BECOME PROFICIENT AS & WATCHSTANDE®, [N THIS PHASE THE
STUDENT GETS WATCHSTARDING EXPERIENCE AS THE MAN ON WATCH AT
THE STATION, HE TAKES THE WATCH BY HIMSELF, AND THERE IS NO
STAFF WATCH STANDER PREZ®"''T TC HELP HIM.

LECTURES ARE ALSO SCHEDULED TC INCREASE THE STUDENT'S
KNOWLEDGE IN VARIOUS AREAS, [N ADDITION THE QUALIFIED STUDENT
HAS AN OPPCRTUNITY TO PARTICIPATE iN VARIOUS MAINTENANCE TASKS,

FOR THIS PART OF THE PROGRAM, THE LECTURES AND TASKS ARE
SCHEDULED ON A CASE BAS!S, THE OBJECT IS TO GIVE STUDENTS AS
MUCH ADDITIONAL TRAINING AS WE CAN WHILE HE IS GAINING WATCH=-
STANDING EXPERIENCE., UBVIOUSLY, NOT ALL STUDENTS GET THE SAME
AMOUNT OF PROFICIENCY TRAINING, SINCE THZIY QUALIFY AT DIFFERENT
TIMES.,

THE ENTIRE CLASS GRADUATES AT THE SAME TIME AND ARE
TRANSFERRED TO THE FLEET. A SMALL NUM2ER OF THOSE WHO HAVE
DEMONSTRATED ABOVE AVERAGE PERFORMANCE AT THE NUCLEAR Power
SCHOOL AND THE PROTOTYPE ARE RETAINZD ON THE STAFF TO QUALIFY
AS INSTRUCTORS.

| HAVE DESCRIBED THE PATH A STUDENT TAKES TO COMPLETE
HIS PROTOTYPE QUALIFICATIONS, [HERE ARE SOME OTHER AREAS
RELATED TO THE PROTOTYPE AND THE TRAINING THERE THAT | wrLL
D13CUSS.
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THE PRIMARY CONTROL OF PROTOTYPE TRAINING PROGRAM 1§
THE ProTOTYPE TRAINING ManuaL., BoTH EeTTis anD KAPL LABORA-
TORIES PARTICIPATED !N PREPARATION OF THIS DOCUMENT BEFORE
NAVAL REACTORS APPROVED AND ISSUED IT., [HIS 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 ORGAIZED, WHO APPROVES IT, AND SO ON. [T COVERS THE
PRIMARY ACADEMIC STANDARDS AND POLICIES,

BAseD on THE NAVAL ReacTors ProToTYPE TRAINING MANUAL.
APPROVED LOCAL PRCTOTYPE TRAINING MANUALS HAVE BEEN DEVELOPED
FOR EACH PROTOTYPE SITE. THIS ALLOWS 3OME FLEXIBILITY TO TAKE
ACCOUNT OF SITE DIFFERENCES. HOWEVER, ANY SIGNIFICANT

DEVIATION REQUIRES THE APPROVAL OF [lAVAL REACTORS,

STUDENT RECORD

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. OSAMPLE EXAMINATIONS USED FOR QUALIFICATION,

MIS QUALIFICATION STANDARD, RESULTS CF ORAL EXAMINATIONS, AND



Hi% COUNSELLING RECORLI, ARE ALL MAINTAINED FOR FIVE YEARS
WHILE A SUMMARY OF H1S RECORD 1S MAINTAINED FOR 20 YEARS,
AS AN EXAMPLE, OF THE RECCRDS MAINTAINED, EACH STUDENT MUST
OBTAIN SCME ONE THOUSAND INSTRUCTOR SICGNATURES ATTESTING TO
BEING WATCHSTATION CUALIFICATION THROUGHOUT HIS SIX MONTHS
TRAINING AT THE PROTOTYPE, |HESE RECORDS ARE RETAINED FOR
FIVE YEARS AS PAR. "% THE STUDENT'S RECORD.

! ‘r-' (‘;9 ! T’EQ

I HAVE DISCUSSED GUALIFICATION STANDARDS., WHICH ARE LOCAL
DOCUMENTS ISSUED BY EACH PROTOTYPE PLANT, THESE STANDARDS ARE
BASED UPON QUAL.!FICATION GUIDES WHICH ARE ALSO APPROVED BY

NAVAL REACTORS FOR USE AT ALL PROTOTYPES., [IHE LOCAL STANDARD

(63}

1S EXACTLY THE SAME AS THE !AVAL REACTORS GUIDES EXCEPT FOR

DEVIATIONS TO ALLO¥W FOR A GIVEN PLANT'S DESIGN DIFFERENCES.

Any DEVIATIONS FROM THE NavziL KEACTORS 1SSUED GUIDE REQUIRES
NAVAL REACTORS APPROVAL.

PROTOTYPE ORGANJZAT 10N

THE PROTOTYPE SITES ARE OPERATED BY A CONTRACTOR SITE
MANAGER, A.nD THE INDIVIDUAL PROTCTYPE PLANTS ARE SUPERVISED BY
A CONTRACTOR PLANT MANAGER, HE HAS TRAINING, MAINTENANCE, AND
ADMINISTRATIVE GROUPS UNDER HIM THAT OPERATE AND MAINTAIN THE
PLANTS, AND TRAIN THT STUDENTS. |HESE BROUPS ARE A MIXTURE OF
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CIVILIAN AND NAVY PERSONNMNEL., HE Yinpsor, CONNECTICUT SITE
1S SLIGHTLY DIFFERENT IN THAT THERE 1S NO CIVILIAN PLANT
MANAGER, THE PROTOTYPE 15 OPERATED BY ThE NAVY WITH A NAVAL

OFFICER IN CHARGE WHO HAS HAD COMMAND OF 2 NUCLEAK SHIP,

4s | HAVE MENTIONED, THE PROTOTYPE PLANTS ARE GPERATED ON
A FOUR CREW BASIS AROUND THE cLoCk. BoTi 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 OVEPALL OPERATION OF THE PLANT, AGAIN.
THE WINDSOR ORGANIZATION Has A Maver DFFICIR IN A SIMILAR CAPACITY,

I HAVE MENTIONED THE MucieaR Poizr Tz/rtuise Unit (NPTUD,

THIS 1S THE NAVY MILITARY OXGANIZATION AT TACH PROTOTYPE SITE
THAT MILITARILY CONTROLS THE MAVAL PZRsONNE T4e COMMANDING
Orr1cer ofF THE NPTU HAS PREVIOUSLY stpveD AS THE COMMANDING
OFFICER OF A WUCLEAR POMERED SiIP. & 1S I2SPON3IBLE FOR THE
MILITARY PERFORMANCE GF THZ Mavy pzeszipzl AT THE Site, He 1s
ALSO RESPONSIBLE TO ME 7O SEE THAT TEAINING 1S BEING PROPERLY
CONDUCTED.

I THE CiSE OF THE WINDSOR FPROTOTYPE., THE COMMANDING
OFr1cer, NPTU 1s aLso Commanping UFercep oF THE PROTOTYPE FOR
OPERATING THE PLANT, A CONTRACTOP ORZANIZATION 1S THERE WITH
A SITE MANAGER, BUT THE CIVILIAN ORGANIZATION DOES NOT OPERATE

"~

THE PLANT, DBOTH ThE COMMADING Ursizze oF sack NPTU AND HIS
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Exrcui1ve (FFICER MONITOR TME PLANT. ACT AS MEMBERS OF VARIOUS
QUALIFICATION BOARDS., AND COKDUCT WATCHSTANDING EVALUATIONS
OF OFFICERS.,

NAVY PROTOTYPE STAFF PCRSOMNEL

THE SELECTION OF NAVAL OFFICERS FOR ASSIGNMENT TO THE
PROTOTYPE STAFF 1S MADE BY THE CHIEF oF NAVAL PERSONNEL WITH
THE ASSISTANCE OF MY STAFF AT ‘AVAL 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 OFFICEI. SHOULD HAVE STOOD IN THE UPPER FIFTY
PERCENT OF HIS NucLean Power ScrooL AND PROTOTYPE CLASSES. AN
EXCEPTION TO THIS 1S SOMETIMES MADE BASED ON ABOVE AVERAGE
PERFORMANCE IN ATTAINING ENGINEER OFFICER QUALIFICATION AS WELL
AS OUTSTANDING FLEET PERFORMANCE. OSIMILAR CRiTERIA ARE APPLIED
TO SELECTION OF ENLISTED STAFF !NSTRUCTORS., WE ALSO PLACE
HEAVY WEIGHT ON THEI!R DEMUNSTRATED PZRFORMANCE ON A NUCLEAR
SHIP,

INSTRICTOR TRAINING

WE HAVE ESTABLISHED AN EXTENSIVE INSTRUCTOR TRAINING
PROGRAM, EACH INSTRUCTOR FIRST COMPLETES WATCH QUALIFICATION
THEN HE IS TRAINED AS AN INSTRUCTOR OVER A SIX WEEK PERICD
AFTER QUALIFICATION,

OC
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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 2F 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 QUALIFY BY GIVING "DRY RUN”
LECTURES TC SENIOR PERSONNEL. THF FIRST TIME THEY GIVE THE
CLASSROOM LECTURE, THEY ARE MONITORED 1U0% oF THE TIME AND
ARE CRITIQUED BY SENIOR INSTRUCTORS OR MANAGEMENT PERSONNEL.
THE CIVILIAN CONTRACTOR PERSONNEL WHO ARE INVOLVED IN THE
CPERATION OF THE PLANT QUALIFY T0O THE SAME STANDARDS AS
OFFICERS, THEY ALSC MUST GO THRCUGH A TRAINING PROGRAM IN
ORDER TO BECOME INSTRUCTORS.

CONITORING AND AUDITS

AN EXTENSIVE AUDIT AND MONITORING PROGRAM HAS BEEN SET up
TC CONFIRM THAT THE PROGRAM IS RUN THE WAY THE GOVERNMENT AND
THE CONTRACTOR WANT IT 7O BE RUN,
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MANAGEEENRT, BY THE Revyi-Hesctory FieEcy DFFICE, AND ¥
THE v NUCLEAR PC % aVME CASEE THE
BDITORS STAKD WATCHES FOR =XAFENDED PERIOD OF TIME IN=HULL
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QR IN oRHI‘ NG mREAS W MmN VAR 9 GJILE ON lr DE;fi\
ADDITIOK, £ SECARATE GROUP GF SEA~EXPERIENCED MNavaL
OFFICERS, CALLED THE PLANT PERFURMANCE EVALUATION ACTIVITY

(PPEA) , WHOSE DAILY JOB i3 TC DO IN-DEPTH EVALUATIONS OF
OPERATIONS AND TRAINING 4T EACH PROTOTYPE,

FINALLY TWERS LRE PERIQODIC AUDITS BY THE CONTRACTOR

e = o age T A e = g L ] . .
yBORATORIES AND BY [NAVAL “ACTCRS HEADQUARTERS PERSOMKNEL

I REQUIRE MY NavaL KeacTors Fierd OFFICE PERSONNEL.
CERTAIN CIVILIAN CONTRACTOR MANAGERS. PLANT PEF~”ORMANCE
EVALUATION ACTIVITY PERSOUNEL, AND THE SENIOR NavaL OFFICER

(‘)

3S1GIED TC THE PROTOTYPES YO Wi lTE ME WEEKLY AMD ADVISE ME

{4

F PROBLEMS THEY HAVE JLIERVED I ARY AREA, AND WHAT CCRRECTIVE
ACTION 1S BEING TAKEN, Mamy OF THESE LETTERS ADDRESS TRAINING
ISSUES AND PROVIDE ME A 300D INSIGHT A3 TO HOW TRAINING IS
BEING CONDUCTED. MeMBERS OF My STAFF AT NavaL REACTORS IN
WASHINGTO' PERICDICALLY VISIT THE NucLEAR POWER ScHOOL AND

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

IN A.. AREAS INCLUDINE THE TRAINING PROCRAM.
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|HERE 1S ASSIGNED., AT EACH [NAVAL REACTORE FIELD OFFICE,

A SEA~EXPERIENCED NUCLEAR TRAINED OFFICER WHOSE PRIMARY
FUNCTION 1S TO REVIEW ALL ASPECTS OF THE TRAINING PROGRA!
AT THAT SITE. HE CONDUCTS FREGUENT AND DETAILED AUDITS.

EEh-

-

HE ALSO REPORTS IN WRITING TO ME EACH

AS 1S EVIDENCED FROM WHAT | HAVE SAID. DURING THE PERIODS
OF FORMAL ACADEMIC INSTRUCTION AT NucLzAR I'OWER SCHOOL AND
PROTOTYPE TRAINING, A PROCESS OF WEEDING OUT THUSE PERSONNEL
NOT SUITABLE TO BECOME NUCLEAR PLANT OPERATORS TAKES PLACE.
ONLY THOSE OFFICERS AND ENLISTED MEN WHO HAVE DEMONSTRATED THAT

1

THEY HAVE THE ACADEMIC AND [RACTICAL ABILITIES REQUIRED OF A
SAFE AND COMPETENT OPERATOR ARE GRADUATED FROM THE TRAINING
PROGRAM, | COWSIDER 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

[ ATTEMPT TO MAINTAIN UNIFORM HIGH STANDARDS THROUGHOUT THE
PROGRAM, YOU SHOULD NOTE THAT, EVEN WITH THE CARCFUL SELECTION
OF PERSONNEL ! HAVE DESCRIBED, AND A TRAINING PROGRAM THAT
INVOLVES A SIGNIFICANT AMOUNT OF COUNSELING, THE ACADEMIC
FAILURE RATE OVER THE ONT YEAR COUFSE 15 AROUT TWELVE PER CENT

FOR OFFICERS AND ABOUT TWENTY PER CENT FOR ENLISTED PERSONNEL.

ONCE THE OFFICER OR ENLISTED MAN HAS SATISFACTORILY COMPLETED
NucLeAr PowerR SCHOCL AND PROTOTY®E TRAINING HE IS CONSIDERED
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DES "MATOR CODES ~RE IMMEDIATELY NEMOVE™ iF THE INDIVIDUAL
BECOMES UNASSIGNABLE T0 4 MUCLEAR JOE BECAUSE OF POOR »ZRFORMANCE,
UNRELIABILITY. OR SOF OTHZR L USES.
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'HESE NUCLEAR DESTGNATORS. BLTH B0% OFFICET AMD ENLISTED
PERSOMNEL, ARE ASS GiZr 2y TwE Caize or NaviL PzRsoNNEL Bisen
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DURET #1TH 4% APPROVAL. ReMOVAL

OF ENL!.7ED RUCLEAR DESIGNATION REQUIRES 1aVAL REACTORS
COMCURRENCE .
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ALL SERSUNNEL WHO OPZRATE &.v EQV.PYEKNT DIRECTLY
ASSOCIATED WITH THE MUCI.EED BROPU_SION SLANT ABOAKL SHIP MUST
HAVE RECEIVEL THE ONE YEAR COURSE. INCLUDING THE FORMAL
ACADEMIC TRAIN .HG 4D THE CPERATIONAL TRAINING AT ONE OF THE
PROTOTYPES, THIS REQUIREMENT 15 EXSLICITLY STATED IN THE Navy's
INSTRUCTION ON OPERATION OF HUCLTAR-POWEnED SHIPS, THIS STATES
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THAT KEY PROPULSION FLANT WATCHES MAY BE STCOD ONLY BY
GRADUATES OF THIS ONC YEAR COMBINWED COURSE, THIS REQUIREMENT
INSURES THAT ALL NUCLEAR PROPULSION PLANT OPERATORS HAVE
RECEIVED TRAINING SUPERVISED BY THE UEPARTMENT 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

ILLETS IN NUCLEAR-POWERED SHIP3, THEY THEN LEARN THE SYSTEMS
AND PROCEDURES PERTAINING TO THEIR PARTICULAR SHIP, THE
ENLISTED PERSONNEL COMPLETE 2JUALIFICATION 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, THE QUALIFICATION PROGRAM IN EACH SHIP 1S ACTUALLY A
CONTINUOUS TRAINING AND RETRAINING PROCESS., | WILL NOW DESCRIBE
How THIS FLEET MucLEAR PropuLstOn PLANT TRAINING IS CONDUCTED.

”'YQ:'!"QT\' Iﬂ-‘ f )

OFFICER AND ENLISTED PERSONNEL REPORTING TO THE FLEET
ARRIVE WITH A SOLID BACKGRCUND IN THZ PRINCIPLES OF OPERATION
OF A NUCLEAR PROPULSION PLANT. THEY HAVE ALSO LEARNED "HOW

"

TO QUALIFY, THE SHIPBOARD QUALIFICATION PROGRAM CONSISTS OF

BAasic Eucineering QuaLiFicaTion (BED) ZND INDIVIDUAL WATCHSTATION

" R L n RS- O N T .
QUALIFICATION, SASIC ENGINEERING WUALTFICATION PROVIDES A CROSS



RATE BACKGROUND LEVEL OF KNOWLEDCGE FOR ALL HUCLEAR TRAINED

PERSONNEL, AND ALLOWS THE OPERATOR TC BUILD OMN THE PRIN

n
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LEAnnED AT THE NUCLZAR PowER SCHOOL AND THE PROTOTYPE. THMIS
QUALIFICATION CONSISTS OF VARIOUS NUCLEAR PROPULSION PLANT
KNOWLEDGE REQUIREMENTS INCLUDING SUBJECTS SUCH AS REACTOR
THEORY. SYSTEMS DESIGH. PRINCIFLES OF OPERATING AND CASUALTY
PROCEDURES, ENGINEERING DEPARTMENT ORGANIZATION, RADIOLOGICAL
CoNTROLS AND CHENISTRY, [N MOST cases BED wiLL Be eURSUED
CONCURRENTLY WITH INTTIAL WATCH QUALIFICATION AND SOME
PORTIONS ARE PREREQUISITES FOR EACH W TCHSTATION, ADVANCED

WATCH QUALIFICATIONS SUCH AS REACTOR OrereToR REQUIRE COMPLETION

ofF BEQ IN ITS EMTIRETY,

THE SHIPBOARD PROGRAM OF WATC' CUALISICATION FOR OFFICER
AND ENLISTED PERSCNNEL VARIES FROW T T AT THE PROTOTYPE IN
THAT IT IS LESS RIGIDLY STRUCTURED. THE IWDIVIDUAL IS EXPZCTED
TC COMFLETE PRACTICAL FACTORS AND TRAINING WATCH REQUIREMENTS
CONC!'RRENT WITH STUDY AND CHEC{GUT ¢ SHIPRGARD PROPULS!ON
PLA'  3YSTEMS, SIRCI HE HAS JUST COMPLETED PROTOTYPE
QUALIFICATION THIS IS NOT Al UNREASONABLE EXPECTATION.

EACH OFFICER, UPON REPORTINC ~C WIS FIRST NUCLEAR SHIP,
MUST Qu/_IFY ASs ENGILZERING OFFICER OF THE raTcH (EQOW). He
COMPLETES Basic ENGINEERING QUALIFICATION AND SELECTED
THEORETICAL AND FPRACTICAL PORTIONS OF ENLISTED WATCY ‘TANDER
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QUALIFICATION REQUIREMENTS AS PREREQUISIT

m

§ TO THE ADVANCED
REQUIREMENTS FOrR EOCW. [T USUALLY TAKES THREE TO S1X MONTHS
TO COMPLETE THIS QUALIFICATION DEPENDING ON THE ABILITY OF
THE OFFICER, THE SHIP'S OPERATING SCHEDULE AND THE SIMILARITY
OF THE SHIPBOARD PLANT WITH THAT OF THZ PROTOTYPE THE

OFFICER ATTENDED,

THE FIRST STEP IN SHIPBOARD GUALIFICATION FOR AN ENLISTED
OPERATOR IS TO QUALIFY RAPIDLY ON AN IN=RATE WATCHSTATION SO
THAT HE MAY BECOME A U.EFUL MEMBER OF THE CREW, THE LENGTH OF
TIME REQUIRED WILL VARY DEPENDING ON THE WATCHSTATION, AND THE
ADDITIONAL FACTORS PREVIOUSLY MENTIONED AS AFFECTING OFFICER
QUALIFICATION RATE., FOR EXAMPLE, AN ENGINFERING LABORATORY
TecHnsc1anN (ELT) MAY BE ABLE TO QUALIFY 45 A SHIPBOARD =L1 1w
ONLY A FEW DAYS BECAUSE S4IPBOARD RapiniozicalL CONTRO.S AND
CHEMISTRY EQUIPMENT, PROCEDURES. AND ! SOCIATED SYSTEAS ARE
VERY SIMILAR TO THOSE AT ALL PROTOTYPES. BUT IT ¥iLl USUALLY
TAKE SEVERAL WEEKS OR MOWTHS FOR Wi TG GUALIFY AT O HER

WATCHSTATIONS,

THE SUBMARINE AND SURFACE SHIP FORCE COMMANDERS HAVE
PROMULGATED RECOMMENDED QUALIFICATION PATHS FOR EACH RATE AND
HAVE PROVIDED GUIDELINES INDICATING THE APPROXIMATE LENGTH OF
TIME THE AVERAGE INDIVIDUAL IS EXPECTED TC COMPLETE EACH
WATCH QUALIFICATION. EXPERIENCE HAS SHOWN THAT MANY OPERATORS

WilL QUALIFY IM LESS TIME THAN THE GUIDZLINE PERICD WHILE A

(8]



FEW WILL EXCEED 1T, ULTIMATELY EACH ENLISTED MAN IS RECQUIRED
TO QUALIFY ON HIS MOST ADVANCED IN-PATE WATCHSTATION AND, UPON
GAINING APPROPRIATE SENIORITY AND EXPERIENCE., TO QUALTFY AS
EnGINEERING YaTcH Sueenvisor (EWS), THE MOST SENIOR ENLISTED
WATCH,

PREVIOUSLY QUALIFTIED 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, THE RESULTS OF TH1S EXAMINATION WILL
DETERMiNE THE TYPE AND LENGTH OF GUALIFICATION REQUIRED FOR

REQUALIFICATION Iit THEIR NEW SHIP

THE MZCHANICS OF SHIPBOARD WATCH CUALIFICATION ARE
SIMILAR TO THOSE ALREADY NESCRIBED AND IN USE AT THE PROTOTYPES,
THE OPERATOR MUST STUDY THE SYSTTi CR OTHER SUBJECT., PHYSICALLY
TRACE OUT THE SYSTEM, LOCATE COWPOHENTS AND. FINALLY. RECEIVE A
CHECKOUT WiTH SATISFACTCRY KNOWLEDGE LEVEL INDICATED BY A
SIGNATURE ON HIS QUALIFICATI0N CAR3Z WHICH 1€ SIMILAR IN PURPOSE
10 THE PROTOTYPE QUALIFICATION STANDARD. HE MUST COMPLETE
PRACTICAL FACTOURS AND DEI'ONoTRATE SATISFACTORY ABILITY TO
HANDLE HIS WATCHSTATION DURING TRAINING WATCHES. FINAL
COMPREHENSIVE ORAL AND WRITTEN EXAI'INATIONS COMPLETE THIS
QUALIFICATION PROCESS.



QUALIFICATION QUAL LTY CONTRO!

To ASSURE SAFE AND RELIABLE FROPULSION FLANT OPERATION,
| 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 Propucsion PLANTS,
AND 1IN QUALIFICATION GUIDES FOR Nuc_EAR 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 15
MAINTAINED BY FORMALLY STATED REQUIREMENTS. PERSONNEL WHO ARE
AUTHORIZED TO CERTIFY COMPLETION OFf THE VARIOUS QUALIFICATION
REQUIREMENTS ARE DESIGNATED IN WRITING AND MUST DEMONSTRATE THAT
THEY POSSESS THE REQUISITE KNOWLEDGE LEVEL TC BE A QUALIFICATION
PETTY OFF1cER. THE ENGINEER!.A 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 gxampLE, THE Comianning OFEICER 1S
PERSONALLY REQUIRED TO CERTIFY THE FINAL QUALIFICATION OF ALL
REACTOR OPERATORS, AS WELL AS CERTAIN OTHER WATCHSTANDERS.
THE END PRODUCT OF THE SYSTEM . HAVE DESCRIRED IS A TRAINED
NUCLEAR PROPULSION PLANT WATCHSTANDER WHO UNDERSTANDS HOW THE
PLANT WORKS., WHY IT WORKS AND WHAT 15 REQUIRED FOR SAFE OPERATION,



CONTINUING IRALIUNG PROGRAM
SHIPBOARD NUCLEAR PROPULSION PLANT TRAINING 1S NOT LIMITED
TO THE WATCH QUALIFICATION PROGRAM, A CONTINUOUS SHIPBOARD
TRAINING PROGRAM 135 A HIGH PRIORITY PROGRAM CONSISTING OF
MAINTENANCE OF WATCHSTANDING PROFICIENCY., WATCHSTANDER
REQUALIFICATION, AND WHAT | vILL CALL "RECURRING TRAINING,"

AN OPERATOR CAN BE CONSIDERED PROEICIENT ON A (GIVEN
WATCHSTATION ONLY IF HE STANDS WATCH AT A PRESCRIBED FREQUENCY
ON THAT WATCHSTATION, [N THE WAVAL NUCLEAR PROGRAM WE DEFINE
THIS REQUIREMENT AND MAINTAIN RECORDS S0 THAT WE CAN BE SURE
WHEN WE ASSIGN AN OPERATOR TU A WATCH STATION THAT HE HAS
“MAINTAINED HIS PROFICIENCY” ON THAT WATCHSTATION, FOR
EXAMPLE, | RECUIRE AN ENGINEERING UFFICER OF THE WATCH TO STAND
AT LEAST TWO-FOUR HOUR WATCHES EACH MONTH TO MAINTAIN PROFICIENCY.
[F A WATCHSTANDER DOES NOT MECT THESE REQUIREMENTS HIS NAME 1S
REMOVED FROM THE LIST OF QUALIFIEU WATCHSTANDERS AND HE 1S
REQUIRED TO COMPLETE SPEC:/.L TRAINING SFECIFIED EBY T2 SHIP'S
ENGINEER OFFICER BEFORE HE CAN BE RETURNED TO THE LIST OF
QUALIFIED WATCHSTANDERS.

y £ i 1

THE WATCHSTANDER REQUALIFICATION FRCGRAM TAKES INTO
ACCOUNT: (1) THE OPTRATOR WHO HAS FAILED TO MAINTAIN OR RE-

ESTABLISH WATCHSTAKDING PROFI{CIENCY FOR MORE THAN SIX MONTHS:
an



(2) THE NEED TO PERIODICALLY REFSTABLISH 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 REGQUALIFY PERSONNEL WHEN NEW EQUIPMENT
1S ADDED OR ALTERATIONS MADE TC INSTALLED EQUIPMENT, THIS
PROGRAM REQUIRES THE COMPLETE REQUALIFICATION OF ANY WATCH-
STANDER WHO HAS NOT STOOD A PARTICULAR WATCH FOR OVER SIX
MONTHS, [T REQUIRES THE COMPLETE REQUALIFICATION OF ALL
WATCHSTANDERS EVERY TWO YEARS REGARDLESS OF HOW OFTEN

THEY STAND WATCH.,

WHEN NEW EQUIPMENT IS AODDED., OR INSTALLED EQUIPMENT
ALTERED., THE CoMMANDING OFFICER AnD ENGINEER OFFICER DETERMINE
TO WHAT EXTENT REQUALIFICATION IS REQUIREL. ALL WATCHSTANDERS
ARS ALSO REQUIRED TO REGUALIFY ON SHIPS UNDERGOING OVERHAUL.,
TH1S PROVISION ENSURES THAT WATCHSTANDERS WHO MAY NOT RAVE
STOOD A WATCH ON AN OPERATING PROPULS!ION PLANT FOR SEVERAL MONTHS
UR A LONGER PERIOD ARE REQUALIFIED ON THOSE WATCHSTATIONS
BEFORE THE PLANT IS AGAIN OPERATED, 1HIS NOT ONLY UPGRADES
WATCHSTANDING BUT ENSURES ADEQUACY OF TRAINING ON EQUIPMENT
NEW TO THE WATCHSTANDER,
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A MAJOR PORTION OF TRAINING TIME 1S SPENT ON "RECURRING
TRAINING”, THERE 1S A CONTINUING NEED TO REINFORCE INITIAL
TRAINING AND PROVIDE TRAINING WHICH INCREASES THE LEVEL OF
KNOWLEDGE OF ALL NUCLEAR OPERATORS., | 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, THIS TRAINING 1S 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 PPOVEN WAYS OF
ACCOMPLISHING TRAINING | HAVE DESCRIBED AND ARE IN USE AT NUCLEAR
Power SCHOOL AND PROTOTYPES, LECTURES AND SEMINARS ARE CONDUCTED
ON A DEPARTMENTAL AND DIVISIONAL BASIS, [N MOST CASES A MONITOR
SENIOR TO THE INSTRUCTOR OR SEMINAR LEADER 1S PRESENT TO ASSIST
IN KEEPING THE TRAINING §gssion "ON TRACK”, AND TO PROVIDE
FEZDBACK TO THE COMMAND AKD 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 i3 A KEY FACTOR IN ANY

FORMAL TRAINING PROGRA!, EXAMINATIONS ARE NECESSARY TO ENSURE
9



e N ———

e e e

-;,.77 C“OYERED
b o 1

1 1 i LGRS
9 . ¥ o sl atie WMWY OIS it keten TUNEO

URDTISTARDING AlD R

m

AND SEMINARS, [THEREFORE, EXAMINATIONS ARE GIVER COVERING MOST
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RECURRING TRAIRING SESSIONS AND ARL DESIGNED 7O

ENOUGH TO CHALLENGE THE MOST vNOWLEDGEAELE CREW MIMBERS,
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IN ADDITION TO CLASSROOM TYPT TRAINING, THE RECURRING TRAINING
PROGRAM 1S ALSO COMPUSED OF PRACTICAL EVOLUTIONS AND CASUALTY DRILLS,
THESE FORM AN IMPORTANT PART OF THE SHIPBUARD TRAINING PLAN,

ALLOWING THE NUCLEAR PROPULSION PLANT OPERATOR 70O BUILD ON KIS
THEORETICAL KNOWLEDGE OF THE PROPULSION TLANT AND PUT INTC

PRACTICE THE PRINCIPLES OF OPZRATING AdD CASUALTY PRCCEDURES HE

-

HAS STUDIED., THE EnGINEERING DeEparTMENT " quAL FOR NAvAaL NUCLEAR
PROPULS'ON PLANTS LISTS THE REQUIRED DRILLS AND SVOLUTIONS AND
INDICATES WHETHER THE DRILL SHOULD' BY WALXED-THROUGH OR

ACTUALLY CONDUCTED, IN SOME (ASES, ®ART NF THE CASUALTY ACTION
MAY BE WALKED=-THROUGH AND PARYT ACTUA.LY 7ARBIED CUT. MiTHIN

THE CONSTRAINTS OF REACTOR AND 3HIP SAFETY, A CONSCIOUS EFFORT

IS MADZ TO CARRY OUT THESE CASJALIY RILLS IN A REALISTIC MANNER,

“O0RLY CONDUCTED CASUALTY DFI:L TRAINING, WHICH ALLOWS
IMPROPER ACTIONS TO OCCUR WITHOUT DELTIFICATION AND CORRECTION,
SIMPLY REINFORCES THE WRONG WAV TO 20 THINGS IN THE PROPULSION
PLANT, IN EFFECT, WE COULD TRATY NUPSTLVES TO OPERATE THE PLANT
T AN UNSATISFACTORY FASHION, 0 AVZ .0 THIS | iMe1€T THAT

R
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THOROUGHLY CRITIGUED,

| WILL DESCRIBE SOME OF THE CONSIDERATIONS THAT ARE INVOLVED
IN THE CONDUCT OF CASUALTY DRILLS ON A NUCLEAR SHIP, FIRST, A
DRILL GUIDE 1S PREPARED WMICH DESCRIBES THE DRILL, HOW IT WILL EZ
INITIATED, WHAT 1S TO BE ACCOMPLISHED, SPECIFIES SAFETY MONITORS
AND OBSERVERS, ETC, VARIOUS PROPULSION PLANT REFERENCE MATERIAL
AND THE ENGINEERING DEPARTMENT MANUAL ARE USED, THE ENGINEER
OFFICER THEN SUBMITS THIS DRILL GUIDE TO THE SHIP'S COMMANDING
OFFICER FOR HIS APPRGVAL, A FILE OF THESE APPROVED DRILL GUIDES
1S MAINTAINED FOR RECURRING USE, THE ComMaNDING OFFICER MUST
APPROVE THE ACTUAL CONDUCT OF EACH DRILL EVEN THOUGH HE HAS
PREVIOUSLY APPROVED THE BASIC DRILL GUIDE, SOMETIMES THE WATCH
SZCTION SCHEDULED FCP 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 FP& THE FIRST TIME OR WHERE
THE SHIP HAS JUST COMPLETED A LENGTHLY PERIOD WITh THE ©_ANT
SHUTDOWN ,

DRILL MONITORS AND SAFETY OBSSRVERS MUST BE FULLY
AWARE OF WHAT 1S EXPECTED OF THEM AND THE LIMITS TO THEIx
RESPONSIBILITIES, THIS IS ACCOMPLISHMED T A BRIEFING ATTENDED
BY ALL MONITORS AND SAFETY OBSERVERS AND NGRMALLY LED BY THE
ENGINEERING OFFICER, [ CONSIDER IT APPROPRIATE THAT THE SHIP'S
CommanDING CFFICER OR “_XECUTIVE OSFICER BE PRESENT AT THESE
y4



BRIEFINGS TO THE MAXIMUM EXTENT POLSIBLE, AN IMPORTANT ASPECT OF
THIS SESSION IS TO REVIEW IN DETAIL HOW THE DRILL WILL BRE INITIATED
WD HOW THE SYMPTOMS OF THE CASUALTY WILL BE MADE KNOWN TO THE
WATCHSTANDERS IN CASES WHERE THE ENTIRE CASUALTY CANNOT BE ALLOVED
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 TRAININC,
THEREFORE, WE USE TECHNIQUES FOR PRESENTING THE SYMPTOMS OF THESE
CASUALTIES IN A MANNER THAT WILL, AS NCARLY AS PRACTICABLE, APPEAL
TO THE SAME SENSES THAT THE WATCHSTANDER WOULD NORMALLY USE IN

THE CASUALTY SITUATION. DURING THIS PRE-DRILL BRIEFING THE
APFLICABLE CASUALTY PROCEDURES ARE ALSO REVIEWED TO ENSURE THAT
ALL MONITORS AND SAFETY OBSERVERS KNOW THE CORRECT WATCHSTANDER
CTIONS,

THE ACTUAL CASUALTY DRILL MAY BE PRE-ANNOUNCED OR MAY BE

A SURPRISE TO THE WATCH SECTION, THE ENGINEER OFFICER WILL
NORMALLY MAKE THIS DETERMINATION, SOME COMBINATION OF BOTH
£1H0DS 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
4AZARD THE REACTOR PLANT, DRILLS ARE ALLOWED TO PROGRESS LONG
ENOUGH TO EVALUATE THE SECTION’S ABILITY TO RESTORE THE PLANT TC
' TS NORMAL CONDITION., UBVIOUSLY THERE ARE PRACTICAL LIMITS 70
FILL LENGTH AND IN SOME CASES THE FIRST WATCH SECTION WILL

o F o
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CARRY OUT THE INITIAL CASUALTY ACTIONS AND A SECOND SECT'ON WILL
RECOVER THE PLANT BACK TO A NORMAL CONDITION. UPON COMPLETION OF
THE DRILL, A CRITIQUE INVOLVING ALL DRILL MONITCRS IS IMMEDIAT

m

LY
M_LD TO COLLECT COMMENTS, DETERMINE '+ 2E E’ "DJRS WERE MADE AND
EVALUATE THE OVERALL CONDUCT OF THE ' _L., ALPPROPRIATE REFERENCE
MATERIAL SUCH AS THE OPERATING M'NUA_" FOR THE SHIPS PROPULSION
PLANT ARE ESSENTIAL AT THIS SESSION TO ACCURATELY ASSESS ALL

OF THE CASUALTY ACTIONS TAKEN,

AFTER THE ENGINEER OFFICER HAS ASSEMBLED 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 OTHF:
ENGINEERING DEPARTMENT PERSONNEL, THE ENGINEER OFFICER WILL
CAUSE THIS INFORMATION TO BE LiSSEMINATED, 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 PROF ICIENCY
AND CONDUCTING CONTINUING TRAINING ARE ALSO ESTABLISHED AT THE
FROTOTYPE PLANTS FOR STAFF PERSONNEL,

[RAINING FOR NEW COI'STRUCTION NUCLEAR-PORERED SHIPS

TRAINING OF PERSONNEL ASSIGNED TO A NEW CONSTRUCTION
NUCLEAR-POWERED SHIP BEGINS UPON ARRIVAL OF THE CREW AT THE SHIPYARD.
THIS ARIVAL 1S TIMED SO THAT THE MAJORITY OF THE ENGINEERING

DEPARTMENT PERSONNEL :RE PRESENT FOR THE ENTIRE PROPULSION
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PLANT TEST PROGRAM., TWO-THIRDS OF THE NUCLEAR=TRAINED PERZONNEL
FOR THE NEW CREW ARE REQUIRED TO HAVE SERVED ON AN OPEDATIMC
WUCLEAR-POWERED SHIP AND LE QUALIFIED ON THE PROPULSION PLANT Of
THAT SHIP, ENGINFERING PERSONNEL RECEIVE CLASSROO!M LECTURES
CONDUCTED BY THE EXPERIENCED SHIP'S ENGINEERING PERSONMEL.
SHIPYARD PERSONNEL, AND MANUFACTURERS' REPRESENTATIVES., ALL
FERSONNEL MUST COMPLETE INITIAL SHIPBOARD WATCHSTANDER
QUALIFICATION OR REQUALIFY UNDER PROCEDURES SIMILAR TO THOSE

FOR INITIAL QUALIFICATION, IN THE CASE OF OPERATORS WHO HAVE
PREVIOUSLY QUALIFIED IN ANOTHER SHIP, THE CREW GAINS PRACTICAL
OPERATING EXPERIEMCE ABOARD SHIP PY PARTICIPATING DIRECTLY IMN THE
TECTING OF THE PROPULSION PLANT, BEGINNING WITH EXTENSIVE TESTS
EEFORE THE REACTOR CORE IS INSTALLED. [N THE CASE OF CERTAIN
NEW DESIGN SHIPS, SPECIAL SHORT COURSES FOR THE NEW CONSTRULTION
WUCLEUS 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 FLANT
JURING THE INITIAL TEST PROGRAM, THE SHIP'S CREV OPERATES THE
QUIPMENT DURING THE TEST PROGRAM, UNDEF THE SURVEILLANCE OF
GUALIFIED ENGINZERS AND SCIENTISTS INCLUDING REPRESENTATIVES

OF THE DEPARTMENT OF ENERGY, [N THIS WAY THE CREV BECOMES
THORQUGHLY FAMILIAR WITH OPERATION AND MAINTENANCE OF THE
PROPULSION PLANT, AND IS READY TO TAKE THE SHIP TO SEA ON ITS
FIRST TRIALS WITH MAXIMUM ASSURANCE OF SAFE OPERATION.



TRAINING OF NUCLEAR PROPULSION PLANT OPERATORS ON SHIPS
UNDERGOING OVERMAUL 1S ACCOMPLISHED USING THE SAME MET .0DS AS FOP
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 | HAVE MENTIONED, ALL WATCHSTANDERS MUST REQUALIFY
UNDER PROCEDURES SIMILAR TO THOSE FOR INITIAL QUALIFICATION,

- F RI\TH - l'] ]A r

IN ADDITION TO THE ONE YEAR COURSE OF INSTRUCTION AND
SUBSEQUENT SHIPBOARD QUALIFICATICN ALREADY DCSCRIBED., THOSE
OFFICERS WHO ARE ASSIGNED AS ENGINEER OFFICEZR 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 OVEm A TWO DAY PERIOD AT NAVAL REACTORS
IN WASHINGTON,

THE TRAINING PROGRAM FOF THE PROSPECTIVE ENGINEER OFFICER
IS Al INDIVIDUALLY ESTABLISHED STUDY PLAN FORMULATED UNDER THE

SUPERVISION OF HIS COMMANDING OFr 1cER, FROM THE PRACTICAL
Qg



EXPERIENCE STANDPOINT THE CANDIDATE MUST HAVL TWO YEARS EXPERIENCE
ONBOARD A NUCLEAR SHIP AND MUST HAVI BEEN AK ENGINEERING DEPARTMENT
DIVISION OFFICER FOR AT LEAST ONE YEAR, HE MUST, OF COURSE,

HAVE THE RECOMMENDATION OF HIS CommanDiInGg OFFICER, WHEN 50
RECOMMENDED, THE CANDIDATE WILL EE ORDERED BY THE CHMIEF OF NAVAL
PERSONNEL TO REPORT TO NAVAL REACTORS FOR TWO DAYS TO BE EXAMINED
FOR QUALIFICATION AS ENGINEER OFFICER, THE FIRST DAY THE OFFICER
WILL TAIE A SEVEN AND ONE-HALF HOUR WRITTEN EXAMINATION CONSISTING
OF FIVE SECTIONS COVERING REACTOR THEORY, RADIOLOGICAL CONTROLS

AND CHEMISTRY, FLUID SYSTEMS, ELECTRICAL SYSTEMS AND OVERALL

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

UN THE SECOND DAY THE CANDIDATE RFCEIVES THREE ORAL INTERVIEWS

ON 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 ZERVE AS ENGINEER OFFICER
OF A NUCLEAR SHIP, IF HE FAILS EITHER THE WRITTEN OR ORAL
EXAMINATION, ONE REEXAMINATION 1S USUALLY ALLOWED, THE OFFICER IS
REQUIRED TO COMPLETE BOTH AN ORAL AND WRITTEN REEXAMIANTION IN

AL AREAS REGARDLESS OF THE AREA OR AREAS ME FAILED., BEING
SUCCESSFUL IN ATTAINING THE EncIntEr OFFICER QUALIFICATION DOES

NOT GUARANTEE THAT THE INDIVIDUAL WILL SERVE AS ENGINEER OFFICER
SINCE ONLY THE TECHNICALLY REST PEOFLE 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 MUST PASS THIS ADDITIONAL
QUALIFICATION REQUIREMENT IN ORCER TO BE ASSIGNED AS EXECUTIVE

UrFicer AND ComMANDING OFFICER 0F A NUCLEAR-POWERED SHIF,
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CQMNENDIEG QFFICER TRAINING AND p”£|IEIceIlQN

CLEARLY, THE ONE PERSON HAVING THE GREATEST OVERALL
RESPONSIBILITY FOR THE SAFE OPERATION OF HE NUCLEAR PROPULSION
PLANT 1S THE sHIP'S CoMMANDING OFFICER, . {EREFORE, IT SHOULD NOT
BE SURPRISING THAT EACH ProsPeCcTivE CoMMaNDING OFFICER 1S REQUIAED
TO ATTEND A COURSE OF INSTRUCTION AT NAVAL REACTORS AND
SATISFACTORILY COMPLETE THIS COURSE PRIOR TO REPORTING TO A SHIP AS
CommMANDING OFFICZR,

IN THE EARLY YEARS OF THE PROGRAM, SENIOR SEA-EXPERIENCED
OFFICERS WERE SELECTED AS COMMANDING OFFICERS OF THE FIRST
NUCLEAR-POWERLD SHIPS, THESE PLOSPECTIVE COMMANDING OFFCERS
RECEIVED THE SAME TYPE OF TRAININ™ 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.NG THE TESTING AND OPERATION GF NUCLEAR-POWERED SHIPS
WHICH THEY NEEDED TO KNOW BY REASON OF THEIR RESPONSIBILITIES
AS COMMANDING OFFICERS. (PERATIONAL TRAINING OF PROSPECTIVE
COMMANDING OFFICERS CONSIZTED OF APPROXIMATELY EIGHT WEEKS OF
CONCENTRATED INSTRUCTION AND QUALIFICATION ON ALL ENGINEERING
WATCH STATIONS AT ONE OF THE NAVAL REACTORS PRGTOTYPES.

THEY WERE LSO REQUIRED TO PASS ORAL AND WRITTEN EXAMINATIONS
BOTH AT THE PROTOTYPES AND THE NAVAL REACTORS HEADQUARTERS,
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SINCE 1961, 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
NUCLEAR POWER PROGRAM, UPON SELECTION AS A COMMANDING OFFICER, THE
PROSPECTIVE COMMANDING OFFICER REPORTS TO NAVAL REACTORS F-° A
THIRTEEN WEEK COURSE, THIS COURSE 1S A CONCENTRATED TRAINING PERIOD
COVERING THE NUCLEAR PROPULSION PLANT OF THE SHIP TO WHICH THE
OFFICER 1S SCHEDULED FOR ASSIGNMENT AS ComMANDING OFFICER, SUBJECTS
COVERED INCLUDE MECHANICAL, FLUID AND ELECTRICAL (INCLUDING
CONTROL AND INSTRUMENTATION) SYSTEMS, PLANT MATERIALS, REACTOR
ENGINEERING, REACTOR THEORY, REACTOR SAFETY AND CHEMISTRY AND
RADIOLOGICAL CONTROLS. THE ProsPpecTive ComMANDING OFFICER 1S
EXAMINED IN ALL AREAS AND MUST PASS EACH ONE, TWO ORAL EXAMINATIONS
ARE ALSO GIVEN COVERING COURSE MATERIAL, A FINAL COMPREMENS]VE
WRITTEN EXAMINAT |\ OF SIMILAR LENGTH AND COMPOSITION TO THE
PROSPECTIVE ENGINEER OFFICER EXAMINATION 1S 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 NAVAL 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.

| APPROVE SATISFACIORY COURSE COMPLETION FOR EACH PROSPECTIVE
COMMANDING OFFICER BEFORE HE CAN ACTUALLY GO ON TO COMMANL A

NUCLEAR SHIP,
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OTHER NAVAL REACTORS SPONSORED TRA!I'HG

| HAVE DIRECTED THAT CERT.IN OTHER TRAINING BE CONDUCTED
WHEN IT IS REQUIRED TO MEET AN IDENTIFIED SFECIFIC NEED. FOR
EXAMPLE, T¢. YEARS AGO IT CAME TO MY ATTENTION THAT ELECTRONICS
TECHNICIANS WERE SEVERELY LACKING IN THE KNOWLEDGE AND SKILLS
TC PROPERLY CONDUCT MAINTENANCE ON THE ELECTRONIC EQUIPMENT
ASSOCIATED WITH THE NUCLEAR PROPULSION PLANT, | DIRECTED THE
ESTABLISHMENT OF A FIVE WEEK COURSE AT THE PROTOTYPE SITES IN
[DAHO AND NEW YORK TO TEACH THE NECESSARY ELECTRONICS REPAIR
TECHNIQUES,

As | HAVE METIONED, SPECIAL DESIGN COURSES ARE TAUGHT FOR
THE NUCLEUS CREWS OF SOME NEW DESIGN SHIPS, FOR EXAMPLE, WE
TZACH A SEVEN WEEK DESIGN COURSE AT WzeT MiLton, New YOrRk FoOR
THE NUCLEAR TRAINED CREW MEMBERS OF TRIDENT SuBMARINES,

ATRCRAFT CARRIER PROsPECTIVE ExecuTive OFFICERS AND REACTOR
UFFICERS ARE REQUIRED TO ATTEND THE PRCSPECTIVE 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 KNO“' ZDGE TO PERFORM THOSE PUTIES,
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THROUGHOUT MY COMMENTS, | HAVE INDICATED VARIOUS POINTS WHERE
A MEASURE OF QUALITY CONTROL IS EXERCISED IN THE TRAINING PROGRAM,
| 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, OFFICER 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 T0
INCREASE KNOWLEDGE AS WELL., THE NUCLEAR TRAINED PERSONNEL ON THE
STAFFS OF THE SHIP'S IMMEDIATE SUPERIORS IN THE CHAIN OF COMMAND
(FOR EXAMPLE., SQUADRON OR FORCE COMMANDER) FLUTINELY REVIEW
SHIPBOARD TRAINING FOR ITS EFFECTIVENESS., OFTEN THIS REQUIRES
THAT STAFF PERSONNEL GO TO SEA AND ACTUALLY OBSERVE THE TRAINING
BEING CONDUCTED, THE 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.
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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 KNOWLEDZE LEVEL IS DONE
DIRECTLY BY MY STAFF FOR SHIPS WHICH ARE NEWLY CONSTRUCTED
CR BEING REFUELED, A TEAM COMPOSED OF A MINIMUM OF FOUR MEMEERS,
REPRESENTING FOUR KEY AREAS OF OPERATOR SPECIALTY. IS ASSEMBLED
AND HEADED BY A SENICR MEMBER OFM STAFF, THEY GO TO THE
NEW CONSTRUCT!ION 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, | PERSONALLY
APPROVE ALL RESULTS OF THZSE 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 WITH THE
REACTOR AT POWER, | PERSONALLY AUTHORIZE INITIAL CRITICALITY
AND SUéSEQUENT TESTING WITH THE REACTOR AT POWER.

THE PROCEDURE | HAVE JUST DESCRIBED 1S ALSO USED IN THE
CASE OF A LAND-BASED PROTOTYPE WITH A NEW REACTOR CORE,

FOLLOWING THIS INITIAL SAFEGUARDS EXAMINATION, EACH CREW 1S
EXAMINED ANNUALLY. IN THE PAST THESE ANNUAL EXAMINATIONS HAVE
EEEN CONDUCTED BY SENIOR MEMBERS OF MY STAFF., On Marck 13,
1867, THE CHier oF NAVAL OPERATIONS ESTABLISHED NAVAL NUCLEAR
PROPULSION EXAMINING BOARDS ON THE STAFFS OF THE COMMANDER-IN-
CHIEF ATLANTIC AND PACIFIC FLEETS,

QPERATIONAL REACTOR SAFEGUARDS EXAMINATION

THE FLEET NucLEAR PrROPULSION 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 (OMMANDING OFFICER OF A
NAVAL NUCLEAR-POWERED SHIP. THE ATLANTIC FLEET NUCLEAR
ProPULS1ON EXAMINING BOARD 1S COMPOSED OF SUFFICIENT OFFICERS
TO CONDUCT OPERATIONAL REACTOR SAFEGUARDS EXAMINATIONS ON
THREE SHIPS SIMULTANEOUSLY. THE PacirFic FLEeT BoARD 1S
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MANNED TO CONDUCT TWO OPERATING EXAMINATIONS SIMULTANEOUSLY,
EACH TE2M CONDUCTING AN OPERATIONAL REACTOR SAFEGUARDS
CXAMINATION 1S COMPOSED OF FOU® NUCLEAR TRAINED OFF ICERS.

THE SENIOR TEAM MEMBER HAS PREVIOUSLY SERVED AS COMMANDING
(FFICER OF A NAVAL NUCLEAR-POWERED

SHIP: THE REMAINING THREE OFFICERS HAVE ERVED AS ENGINEER
OFFICER IN NAVAL NUCLEAR-POWERED SHIPS, THE 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
SUFPORT FACILITY OPERATIONS, ADMINISTRATION, AND TRAINING.
CASUALTY DRILLS AND EVOLUTIONS ARE CONDUCTED FOR THE BOARD TO
EVALUATE., (PERATORS ARE INTERVIEWED BY BOARD MEMBERS T0O
DETERMINE THEIR LEVEL OF KNOWLEDGE., ADDITIONALLY. THE DBOARD
CONDUCTS A DETAILED INSPECTION OF ENGINEERING OR RADIOLOGICAL
SUPPORT FACILITY SPACES TO DETERMINE ADEQUACY 2F MATERIAL
CONDITIONS AND CLEANLINESS. UPON COMPLETION OF THE EXAMINATION
A GRADE 1S 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., [HESE 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, THE RESULTS OF THE EXAMINATION,
INCLUDING THE GRADE AND TREND ASSIGNED, ARE REPORTED TO

THE SHIPS OPERATIONAL COMMANDER. THE (Hl.F 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.

| DISZUSS THE RESULTS OF THE EXAMINATION WITH EACH
CoMMANDING OFFICER BY PHONE - BECAUSE FOR MOST PART THEY ARE
IN VARIOUS PARTS OF THE WORLD. IfF 1 CONSIDER IT NECESS.RY, I
ASK HIM TO WRITE ME AND TELL ME WHAT HE WILL DO TO IMPROVE
THE PERFORMANCE OF HIS SHIP.

OPERSONNEL FROM MY STAFF CONDUCT ANNUAL EXAMINATIONS AT
THE LAND-BASED PROTOTYPES. A WRITTEN REPORT OF CORRECTIVE
ACTION 1S REQUIRED IN ALL CASES WITHIN A SPECIFIED PERIOD
FOLLOWING THE EXAMINATION., AGAIN, THESE SAFEGUARDS EXAMIRATIONS
REPORTS PROVIDE FEEDBACK USEFUL IN IMPROVING THE TRAINING
PROGRAM,
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To ENSURE THAT | AM KEPT FULLY AWARE OF PROBLEMS

ASSOCIATED WITH NAVAL NUCLEAR POWERED PLANTS (BOTH SHIP
AND PROTOTYPE). | REQUIRE THE ComMMANDING OFFICER OR PrOTOTYRE
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, THEY DESCRIBE
IN DETAIL WHAT HAS HAPPENED, WHY IT HAPPENED, AND WHAT HAS
ALREADY BEEN DONE LOCALLY TO CORRECT THE PROBLEM AND PRREVENT
A RECURRENCE, | 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 OF 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., PERSONNEI. OR
PROCEDURAL PROBLEMS HAS PROVEN INVALUABLE IN IMPROVING THE
RELIABILITY, SAFETY AND PERFORMANCE, BOTH OF THE EQUIPMENT AND

|
OF THE OPERATORS, MANY TIMES APPARENTLY INCONSEQUENTIAL
FAILURES, WHEN INVESTIGATED FULLY. HAVE LEAD TO ACTIONS WHICH

PREVENTED MORE SERIOUS INCIDENTS FROM OCCURRING,

THESE FLEET AND 7ROTOTYPE INCIDENT REPORTS ALSO SOMETIMES
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DESCRIBE CASES WHERE, HAD THE INDIVIDUAL BEEN DETTER TRAINED,
HE MIGHT HAVE AVOIDED AN ERPOR IN THE PERFORMANCE OF HIS JOB,
LESSONS LEARNED FROM THESE REPORTS ARE PERIODICALLY PROMULGATED
TO THE FLEET IN NAvAL ReacTors TechnICAL BULLETIN ARTICLES,

AND CHANGES MADE, IF NEEDED., TO DESIGN AND TO THE OVERALL
TRAINING PROGRAM,

MONITOR WATCH PROGRAMN"

| PREVIOUSLY INDICATED THC IMPORTANCE OF INSPECTIONS IN

REGARD TO MAINTAINING HIGH STANDARDS. THESE INSPECTIONS COME

IN MANY WAYS AND FORMS BUT ONE OF THE MOST EFFECTIVE IS THE
MONITOR WATCH., THE MONITOR WATCH IS A SURVEILLANCE CONDUCTED
BY SOMEONE. KNOWLEDGEABLE IN A GIVEN AREZ, TO OBSERVE AND
DETECT DEFICIENCIES IN PERFORMANCE THAT OCCUR DURING THE PERIOD
OF OBSERVATION, EXPERIENCE HAS SHOWN THAT THESE MONITOR
WATCHES SHOULD BE AT LEAST TWO HOURS IN LENGTH SO THAT THE
INSPECTOR BECOMES PART OF THE BACKGROUND AND THE CREW PERFORMS
AS THEY WOULD WITHOUT A MONITOR PRESENT. | REQUIRE MY
REPRESENTATIVES IN THE FIELD (SHIPY 3DS 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, | RECEIVE COPIES OF THE
MONITOR WATCH REPORTS THAT ARE SUBMITTED UNDER THE FORCE
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ARE ANOTHER FEEDBACK SYSTEM TO THE OVERALL TRAINING PROGRAM,

! REQUIRE EVERY CommanDIng OFFICER OF A NUCLEAR POWERED
SHIP TO WRITE A PEF CDIC PERSONAL LETTER TO ME DISCUS3IHG
PROPULSION PLANT PROBLEMZ, INCLUDED IN THIS LETTER 1S A
LISTING OF ALL RECURRING NUCLEAR PRCTJULI ON PLANT TAAINING
THE COMMANDING OFFICER HAS CUNDUCTED ON KIS SHIP SINCE HIS
LAST LETTER, THIS LISTING CONTAINS THE TRAINING SUBJECT., DATE,
WHO ATTENDED BY CATEGORY, (FOR EXAM:.Z ALL EOOW'S)., NUMBER OF
PEOPLE ATTENDING EACH SESSION, WHO MONITOREZ THE TRAINING.
GRADES ON EXAMINATIONS GIVEN, DRILLS AND EVOLUTIONS CONDUCTED
FOR TRAINING, AND SCHOOLS ATTENDED BY NUCLEAR TRAINED PERSONNEL,
THIS TRAINING SUMMARY 1S EVALUATED BY MYSELF AND MEMBERS OF
MY STAFF FOR ADEQUACY OF CONTENT AND EXTENT., IF IT 1S NOT
CONSIDERED ADEQUATE., THE CoMMANDING OFFICER OR IN SOME CASES
HIS BOSS 1S CALLED AND THE WEAKNESSES POINTED OouT. Iy DIRECT

AND PERSONAL INTEREST IN EACH SHiP'S TRAINING SHOULD PE OBVIQUS.



NUCLI AR PR cInt DI AY JING - FINA MENTS

| HAVE PROVIDED A DETAILED DESCRIPTION OF THE 'Aavy NUCLEAR
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 CONDUCTED FOR ITS ADEQUACY, THESE RESULTS ARE
ALSO EVALUATED TO DETERMINE AREAS WHERE MNucLeArR Power ScHooL
AND PROTOTYPE TRAINING NEEDS IMPROVEMENT OR MODIFICATION, IN
THIS MANNER. THE OPERATIONAL EXPERIENCE OF THE NUCLEAR PROPULSION
PLANT OPERATORS 1S CONTINUQUSLY FACTORED BACK INTO THE TRAINING
PROGRAM,
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