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“Oh, by the way, there's been a slight nuclear plant mishap..."




SOURCES OF CONFUSION AND COMMUNICATION DEFICIENCES DURING THE TMI ACCIDENT

AND CORRECTIVE ACTIONS

TMI DEFICIENCIES

CORRECTIVE ACTIONS

1, INADEQUATE FACILITIES

® NO SPECIAL TELEPHONE SERVICES

® NRC RESPONSE FACILITY OF
LIMITED CAPABILITY

® NO OFFSITE (NEARBY) EMERGENCY
OPERATIONS FACILITY OR PRESS
CENTER

® LIMITED ASSEMBLY OF PLANT
DRAWINGS, MAPS, OR EMERGENCY
DOCUMENTS

-DEDICATED TELEPHONE LINES BETWEEN PLANTS & NRC/HQ
-NRC OPERATIONS CENTER AT BETHESDA, MD; AUDIO/VIDED
DISPLAYS & DEDICATED COMPUTER SYSTEM

-EACH PLANT HAS A DEDICATED EMERGENCY OPERATION
FACILITY BASED ON NRC DESIGN CRITERIA; VARIABLE
DESIGNS FOR PRESS CENTERS

-IMPROVED ASSEMBLY FOR EACH PLANT AT NRC OPERATIONS
CENTER AND EMERGENCY OPERATIONS FACILITIES

2. INSUFFICIENT EMERGENCY RESPONSE

PLANNING; MO PLAN FOR FEDERAL
STATE, LOCAL GOV'TS AND LICENSEE
COOPERATION IN HANDLING AN EMER-
GENCY, INCLUDING PUBLIC INFORMA-
TION ROLES

-NRC INCIDENT RESPONSE PLAN DEFINING ROLES, RES-
PONSE MODES, FUNCTIONS, AND MANAGEMENT

-MANY ITEMS IN TMI ACTION PLAN (NUREG-0737)
-DEVELOPING AN EMERGENCY RESPONSE DATA SYSTEM FOR
AUTOMATIC COMPUTER-TO-COMPUTER TRANSMISSION OF
PRE-SELECTED EMERGENCY PLANT OPERATING DATA TO NRC
OPERATING CENTER

3. INADEQUATE EMERGENCY PREPARED-

NESS PLANNING FOR PUBLIC PRO-
TECTION

-IN COOPERATION WITH FEMA, DEVELOPED UPGRADED
CRITERIA FOR EMERGENCY PLANNING BY LICENSEES &
STATE AGENCIES (NUREG-0654)

-DEVELOPMENT AND REVIEW OF EVACUATION PLANS AND
PERIODIC EVACUATION EXERCISES

~CONTRACTOR RESEARCH




SOURCES OF CONFUSION AND COMMUNICATION DEFICIENCES DURING THE TMI ACCIDENT

AND CORRECTIVE ACTIONS

TMI DEFICIENCIES

CORRECTIVE ACTIONS

P

INADEQUATE COORDINATION OF
ROLES AND EMERGENCY EFFORTS
AMONG FEDERAL AGENCIES

~FEMA ESTABLISHED WITH COORDINATION ROLE(E0-12148)
-ISSUANCE OF A FULLY OPERATIONAL FEDERAL EMERGENCY
RESPONSE PLAN FOR OFFSITE RADIOLOGICAL EMERGENCIES
WITH CONCURRENCE OF 12 FEDERAL AGENCIES (50 FR
U542, NOV. 8, 1985)
-FEDERAL RADIOLOGICAL MONITORING & ASSESS'T PLAN
-0U‘S WITH FBI (TERRORIST ACTIVITIES) AND DCT
(TRANSPORTATION ACCIDENTS)

INCOMPLETE INFORMATION OF THE
STATE OF THE REACTOR AND ACCI-
DENT PROGRESSION

-ADDITION OF MONITORS AND SENSORS

-CONTROL ROOM MODIFICATION INCLUDING A SAFETY
PARAMETER DISPLAY SYSTEM

-COMPUTER-AIDED DIAGNOSTICS

-OPERATOR TRAINING FOR MITIGATION OF CORE DAMAGE
<OTHER TMI ACTION PLAN ITEMS (NUREG-0737)

~SEVERE ACCIDENT RESEARCH PROGRAM (NUREG-0900)
-SEVERE ACCIDENT POLICY REQUIREMENTS FOR PLANT-
SPECIFIC PROBABILISTIC EVALUATION OF A PLANT FOR
DOMINANT RISK CONTRIBUTORS (NUREG-1070)

-SAFETY PROGRAMS OF THE INSTITUTE OF NUCLEAR POWER
OPERATIONS (INPO) AND THE NUCLEAR SAFETY ANALYSIS
CENTER (NSAC)

b.

DEFICIENT GENERIC KNOWLEDGE OF
ACCIDENT PRECURSOR SEQUENCES,
ACCIDENT PROGRESSION PHENOMEN-
OLOGY, THERMAL HYDRAULIC TRAN-
SIENTS, COMPUTER CODE ASSESS-
MENTS, CONTAINVENT PERFORMANCE
AND FAILURE MODES, HYDROGEN
CONTROL, FRACTURE MECHANICS,
FISSION PRODUCT RELEASE AND
TRANSPORT, AND SEVERE ACCIDENT
SEQUENCE ANALYSIS FOR DIFFERENT

CLASSES OF PLANT DESIGN

~SEVERE ACCIDENT RESEARCH PROGRAM (NUREG-0S00)
-PROBABILISTIC RISK ASSESSMENT (NUREG-1050 &
NUREG-1150)

-SOURCE TERM REASSESSMENT (NUREG-0956)

-PRECURSORS TO POTENTIAL SEVERE CORE DAMAGE ACCI-
DENTS (NUREG/CR-3591 & NUREG/CR-3762)

-EVALUATION OF RELIABILITY TECHNOLOGY APPLICABLE TO
LWR OPERATIONAL SAFETY (NUREG/CR-4618)




SOURCES OF CONFUSION AND COMMUNICATION DFFICIENCES DURING THE TMI ACCIDENT

AND_CORRECTIVE ACTIONS

TMI DEFICIENCIES

CORRECTIVE. ACTIONS

=
.7, NRC ORGANIZATIONAL DEFICIENCIES
IMPAIRING SEVERE ACCIDENT ANALYSIS

-ESTABLISHYENT OF NEW DIVISIONS AND BRANCHES RE-
LATING TO HUMAN FACTORS, SYSTEMS TECHNOLOGY RE-
VIEW, SYSTEMS INTERACTION INCLUDING MAN-MACHINE
INTERFACES, ETC.

8. INADEQUATE TRAINING OF THOSE
INVOLVED IN COMMUNICATING THE
COMPLEXITIES OF NUCLEAR TECH-
NOLOGIES, HEALTH PHYSICS, EIC.

IN JARGON-FREE TERMS AND CONCEPTS
THAT ARE UNDERSTANDABLE TO THE
PUBLIC, INCLUDING MEDIA REPORTERS

-NRC TRAINING PROGRAMS ON NUCLEAR ACCI-
DENT COMMUUNICATIONS FOR STAFF TECHNICAL
ADVISORS/BRIEFERS; LICENSEE PR PERSONNEL,
LOCAL, STATE & FEDERAL GOV'T PUBLIC INFOR-
MATION OFFICERS; AND THE NEWS MEDIA

-SINCE 1981 NRC HAS CONDUCTED 27 SEMINARS
ON REACTORS AND RADIATION INVOLVING 450
MEDIA PARTICIPANTS

9, DIFFICULTIES IN DEALING WITH THE
CREDIBILITY GAP AND THE PUBLIC
RIGHT TO INFORMATION

-PROVISION OF A STRONGER SCIENTIFIC BASE FOR SEVERE
ACCIDENT ANALYSIS THROUGH ABOVE PROGRAMS

-OPEN AND CANDID RESPONSE TO QUERIES REGARDING WHAT
IS KNOWN AND NOT KNOWN

-QUALTFIED JUDGMENT AS TO WHETHER AND HOW TO
RESPOND TO SPECULATIVE MATTERS, EXPECIALLY
"WHAT-1F" QUESTIONS

-IMPROVED UNDERSTANDING OF POSSIBLE MISUNDER-
STANDINGS OF RAW DATA OR A TCO-LIMITED INTER-
PRETATION OF THE LARGER PERSPECTIVE OF SEVERE
ACCIDENT CONSEQUENCES AND ISSUES

-IMPROVED UNDERSTANDING OF THE FRAGILITY OF
CREDIBILITY
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HEADQUARTERS INTERNAL ORGANIZATION
INITIAL ACTIVATION

DIRECTOR

DEPUTY DIRECTOR
EXECUTIVE TEAM

— MEMBER EDO
-~ MEMBER IE
— MEMBER NRR
- MEMBER NMSS

Headquarters

Reglon Lialson Groups
Analysis and — Publi
and Support Groups| Site Groups  Affairs
— Reactor Safety ~ Congressional
- Protective Measures Affairs
~—-= Safeguards == Federal and State
—Rogponse Lialsen
Coordination



1G

NWV3l SNOILVYHIdO

SdNOYY
3LUS ANV
NOIO3H

SdNOYO
NOSIVIN

SNOILYH3dO
31IS 40 HOLO34I1d

&

Wv3L JAILND3X3

HO.1D3HIa
ALnd3a

mo._.om%_m \

INIFNIODVNVYIN
NOLLVYAILDVY dIANVdX3




WVY3Ll SNOILVYH3dO

SJNOYo -
311S ANV . _w
NOI93Y |

SdNOYD LHOJdNS
ANV SISATYNY

SH3LHVYNOAVIH

SdNOHO B
NOSIVI

V3l 3AlLNO3IX3

HOLO3YIG ALNd3d

H0103did

INFWNWIDVNVYIN NOILVALLIV TVILINI



17

PUB[S] O[]\ 98JY], JO eaJe ul
6,61 1sn3ny o) [udy wolj sayuoyine jo jsnajsip ut aduey))

MIIAIBU| O Wi}
snbny Ainp - sunp Aoy |udy

f Y Y Y O.N N@C_o&
[0 18 pusmuaiyoQ A %ﬁc_ctoocD
1 re
.- ] 22
i €2
1.
(€ JO 9100s) }snyjsIp [e}0) ) ve Saljlaoyiny
(1 jo 8100s) }snuy a)odwoo ] JO Isnajsiq

G¢



APPENDIX A

PERSPECTIVES ON RADIATION AND
CONSEQUENCES OF SEVERE NUCLEAR ACCIDENTS

12
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YES

KO

CORE STATUS

CONTAINMENT STATUS

s,

~ o
*
| CORE | COREMELT| EARLY | EARLY | LATE (24n0)
| UNCOVERY | | TOTAL | MAJOR | CONTAIN-
1 IGAP I | CONTAIN- | CONTAIN- ¢ MENT
i RELEASE : | MENT I MENT t FAILURE
| FROM FUEL | | FAILURE | LEAKAGE |
| PINS) , | (BYPASS) | {
| | I

-

CONSEQUENCES

. EARLY HEALTH

EFFECTS LIKELY

EARLY HEALTH
EFFECTS
POSSIBLE

. EARLY HEALTH

EFFECTS
UNLIKELY

. NO EARLY

HEALTH EFFECTS

EARLY HEALTH
EFFECTS VERY
UNLIKELY

EARLY HEALTH
EFFECTS VERY
UNLIKELY

NO EARLY
HEALTH EFFECTS

NO EARLY
HEALTH EFFECTS
NQ EARLY
HEALTH EFFECTS

EVENT TREE FOR SEVERE REACTOR ACCIDENT CONSEQUENCE ASSESSMENT

(3]
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APPENDIX B

INFORMATION REGARDING THE CHERNOBYL NUCLEAR ACCIDENT SUPPLIED BY
BY SOVIET SOURCES AT THE IAEA MEETING IN VIENNA, AUSTRIA

AUGUST 25 -29, 1986

g



7500 BUCKS , TAKE IT—OR
LEAVE IT! THESE
"RED CARDS " DON'T
GROW ON TREES, Y 'IkNOwW
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WHAT WENT WRONG_AT CHERNOBYL?

ACCIDENT SEVERITY LINKED TO KEY DESIGN AND HUMAN FACTOR
ASPECTS

HUMAN FACTOR ASPECTS

TEST PROCEDURES VIOLATED CERTAIN SOVIET SAFETY REGULATIONS
OPERATORS VIOLATED CERTAIN PARTS OF TEST PROCEDURE

SOVIETS BELIEVE OPERATORS LOST SENSE OF VIGILANCE TOWARDS
SAFETY

DESIGN ASPECTS

APPARENT SIMPLICITY WITH WHICH SAFETY AND PROTECTION SYSTEMS
COULD BE OVERRIDDEN

SLOW CONTROL ROD INSERTION RATE
POSITIVE VOID REACTIVITY FEEDBACK
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EMERGENCY RESPONSE MEASURES TAKEN
AT THE CHERNOBYL NUCLEAR PLANT

IMMEDIATELY AFTER ACCIDENT PRIPYAT POPULATION
(45,000) ADVISED TO REMAIN INDOOR AND CLOSE WINDOWS

ON APRIL 26 OPEN-AIR ACTIVITIES BANNED AT ALL

KINDERGARDENS, AND SCHOOLS; TODINE PROPHYLATIC
TREATMENT GIVEN THERE

EVACUATION OF PRIPYAT BEGAN AT 2 PM oON APRIL 27

AS DOSE RATE WORSENED; COMPLETED BY 5 PM THE
SAME DAY

REMAINING POPULATION (90,000) FrROM 30-KM ZONE
EVACUATED IN NEXT FEW DAYS BECAUSE OF CONTINUING
CONTAMINATION DUE TO CHANGING PLUME DIRECTION

CONSUMPTION OF MILK CONTAINING 1 X 10'7 Ci/L
OR MORE OF ]-131 WAS BANNED

ALL CHILDREN FROM 30-KM ZONE WERE SENT TO SUMMER
SANITORIUM IN THE COUNTRY
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EMERGENCY REPONSE MEASURES TAKEN (conTt,)

STANDARDS FOR PERMISSIBLE LEVELS OF
CONTAMINATION IN FOOD PRODUCTS 1SSUED
BEGINNING EARLY IN MAy 1986

1240 DOcTORS, 920 NURSES AND SEVERAL THOUSAND
SUPPORTING ASSISTANTS MOBILIZED TO PROVIDE
MEDICAL CARE OF EVACUEES

EACH EVACUEE EXAMINED; BLOOD TESTS CARRIED
OUT; IN SOME CASES EXAMINATION AND TESTS
REPEATED

EVACUEES WHO SHOWED IRREGULARITIES WERE
HOSPITALIZED IN SPECIAL SECTIONS SET-UP
AT CENTRAL REG JONAL HOSPITALS

LONG-TERM PROGRAMS ARE BEING ESTABLISHED
FOR MEDICAL AND BILOGICAL MONITORING OF
POPULATION AND PERSONNEL



AND Now T°
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DECONTAMINATION--OFFSITE
AT THE CHERNOBYL NUCLEAR PLANT

¢ BUILDING AND HOUSES ARE BEING DECONTAMINATED BY
SPRAYING DECONTAMINATION SOLUTION

® AFTER WASHING, CONTAMINATED SOIL AROUND THE
BUILDINGS TURNED OVER OR REMOVED WITH BULL-
DOZERS AND TAKEN AWAY

¢ TRANSPORT VEHICLES DECONTAMINATED USING
SOLUTIONS BY SPRAYING AND STEAM JETS,

o LONG TERM DECONTAMINATION PROCEDURES OF THE
ENVIRONMENT ARE BEING RESEARCHED
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