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Introduction

Pursuant to the Regional Crisis Center working plan for 2018, the RCC took part in the
emergency exercise at Armenian NPP (Armenia) on 13 March 2018, from 9:00 till 13:00 Moscow
time.

The main EE objective was to practice Regulations on functioning and Regulations on
information exchange between participants of the WANO-MC Regional Crisis Center while
responding to a simulated accident at Armenian NPP (Armenia).

The RCC EE supervisor — V.A. Golubkin, the chief technologist of the CC and OPAS
functioning unit of the Emergency preparedness and radiation protection department.

Obijectives of the EE were:

- RCC — Armenian NPP communication channels (phone, fax, e-mail) test in the frames of

response to a simulated accident at Armenian NPP;

- evaluation of Armenian NPP personnel readiness and skills in terms of ability to send and

transfer RCC formats;

- to practice provision of expert/advisory and logistical support to Armenian NPP.

The simulated accident at Armenian NPP occurs at unexpected moment of time.

Emergency Exercise participants

The OPAS group members (RCC FG, CC&OPAS FG), TSC (VNIIAES, SPC "Taifun". OKB
"Gidropress”, NRC Kurchatov Institute), fast-response dispatching department of technological
branch JSC “Concern Rosenergoatom”, SCC Rosatom, JSC "Consist — OS" took part in the
emergency exercise from Russian side.

Armenian NPP (Armenia), Loviisa NPP (Fortum Company, Finland), Mochovce NPP and
Bohunice NPP (Slovenske Elektrarne, Slovakia), Dukovany NPP and Temelin NPP (CEZ Company,
Czech Republic), Tianwan NPP (Corporation JNPC, China), NNEGC Energoatom (Ukraine),
Kozloduy NPP (Bulgaria), Paks NPP (Hungary), Bushehr NPP (Iran), Belorussian NPP (Republic of
Belarus) took part in the emergency exercise as foreign organizations.

World Association of Nuclear Operators, Moscow Centre took part in the emergency exercise

as an international organization.
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1 Results analysis of the emergency exercise

1.1 In course of the emergency exercise the information exchange procedures had been
practiced between the RCC and RCC member utilities/NPPs in accordance with the Regulations on
information exchange between the participants of the WANO-MC Regional Crisis Center (hereafter
— the Regulations on information exchange).

1.2 E-mail have been used as the main communication channel in frames of the exercise; in
addition, all messages on the exercise shall be duplicated at the ftp-server of the Crisis Center.
Videoconferencing, e-mail and phone were used for communication with the TSCs (NRC KI, OKB
“Gidropress” and RPA “Typhoon™).

In course of the emergency exercise certain gaps were noticed in communication equipment
performance, such as:

— No possibility to reach the direct numbers of the ANPP from the phones placed in RCC
room 201. The phone call to the CC at ANPP (1019) 33-51 and (1019) 35-37 was
forwarded to a number belonging to the Concern Rosenergoatom. Thus in place of voice
connection a cell phone was used to reach the phone number of the RCC interface officer
at ANPP. The cell phone connection was instable, the connection and sound transfer
quality was low;

— The emergency phone number of the CC shift supervisor was not specified in the EE
program.

1.3 During the exercise, the RCC received and transferred overall amount of 15

messages on simulated accident occurrence and development at Armenian NPP. The chronological
consequence of information exchange is provided in tables 1.1 and 1.2.

Table 1.1 — Chronological sequence of information received by RCC from emergency exercise

participants (Incoming messages
Msg. | Reg. Dat_a _ Ser_lding
No | No Sender transmission Message time
channel (MOW)
. . RCC-2 format Information on safety i
1 1 Armenian NPP | e-mail-fax significant events at NPP 10:05
. . RCC-3 format Information on accident
2 2 Armenian NPP | e-mail/fax within the site of NPP 10:30
RCC-3a format Data on accident
3 3 Armenian NPP | e-mail/fax evolution within plant site/general 11:05
accident
RCC-4 format Request for
4 4 Armenian NPP | e-mail/fax expert/consultative and engineering 10:39
support
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i « » | apea Evaluation of possibility of transboundary )
S TSC “Typhoon” | e-mail transfer of radioactive cloud 11:10
6 - TSC VNIIAES | e-mail Evaluation of radioactive emission source 11:20
7 6 Armenian NPP | e-mail/fax End of the exercise 12:07
Messages received in total 7
Table 1.2 - Chronological sequence of information sent from RCC to emergency exercise
participants (Outgoing messages)
Addressee Data Message Sending
Msg. | Reg. .. .
NoO No transmission time
channel (MOW)
TSC, OO/NPP — . Form RCC-2 Information on safety- )
! 1 RCC members e-mail/fax, ftp significant events at NPP 11.04
| e-mail/fax, ftp | Evaluation of possibility of
2 - TSC, OO/NPP transboundary transfer of radioactive 11:10
RCC members cloud
-mai RCC-3-VVER format
TSC, 00/NPP - | &-Mmail/fax, ftp mat _
3 2 RCC members IS\/Iitissage on accident within the NPP 11:20
. _ TSC, OO/NPP — e-mail/fax, ftp SE(:/L?rI(l:J:tlon of radioactive emission 1190
RCC members '
e-mail/fax, ftp | RCC-3a-VVER format Data on
5 4 TSC, OO/NPP — accident evolution within plant 12:00
RCC members ) .
site/general accident
e-mail/fax, ftp | RCC-4 format Request for
TSC, OO/NPP — ’ . L _
6 5 RCG members expert/consultative and engineering 11:45
support
e-mail/fax, ftp | RCC-4 format Response on the
TSC, OO/NPP — : : _
7 5 RCC members request fpr expert/consultative and 12:25
engineering support
8 6 TSC, OO/NPP — | e-mail/fax, ftp | End of the exercise 12:29
RCC members '
Messages forwarded in total 8

Having analyzed the tables 1.1 and 1.2 it should be concluded that the information submission

timeframes in accordance with the Regulations on information exchange have been mainly

observed.

1.4 The EE allowed revealing certain deficiencies concerning filling out the RCC formats:

—Violated incoming and outgoing messages order, in particular, message No4 was sent later

than message No05. Incoming and outgoing messages No3 are absent, duplicated

numeration of messages No5 was revealed;

—Message Nol comprised in RCC-2 format did not contain information about the total
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number of EDGs and the number of failed DGs. The ANPP presented information, which
was insufficient to capture current situation at ANPP;

—Messages, containing the probability assessment of transboundary transfer of radioactive
cloud and emission source were not included into the information exchange between the
NPPs/OOs — RCC participants;

—A different format was used to send request for emergency means and support, not the RCC-
5 format, which is specially designed and intended for this purpose. Use of outdated
information exchange formats;

—Message Nol comprised in RCC-2 format, obtained from ANPP, did not contain sending
time and the sender’s data;

—Meaningful self-assessment of ANPP allowed revealing a failure to send to the RCC the full
information intended within the EE scenario. In particular, there was no message on
recovering of the vital bus 3, 4 Pb-2 and ANPP power restoration via 110 kV overhead
line «BXKHI»;

—Incoming and outgoing messages were not fully duplicated on the CC server;

—Some of the RCC participants (NPPs/OOs) have not confirmed receiving of messages
during the EE information exchange;

—Message on the EE termination was sent as to the EE scenario, although the ANPP did not
inform on successful work through the EE scenario events (“full SBO”, “loss of all EDG
and back-up DG”, “reactor core started to simmer”), which were declared in the first

messages.

2 Evaluation of the emergency exercise

The results of comprehensive evaluation show good convergence of the EE assessment
conducted by RCC and ANPP.

It is also worth noting that a request to RCC to provide emergency support, which was
received at 10:40 (GMT+3), was successfully worked through. In respond to this message the DGs
from Rostov branch of ETC SE Rosatom were declared to be available for supply in case of a
positive decision of SE Rosatom. The request and respond were sent to all RCC participants.

Attachment 1 provides comprehensive assessment of the emergency exercise performed at
Armenian NPP on 13.03.2018 r.

Expert/advisory support to the ETC Concern Rosenergoatom.
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The work of ETC of Concern Rosenergoatom was arranged in response to the request for
expert/advisory support, which was sent by ANPP to the RCC (per Format RCC-4).

TSC of SPC "Taifun" made the probability assessment of transboundary transfer of
radioactive cloud in case of radiation accident (Attachment 2.1).

According to available data on RF condition and taking into consideration the meteorological
situation, the TSC of VNIIAES assessed the source of emission (Appendix 2.2) and developed
recommendations on protective measures for personnel and local people (Appendix 2.3).

The results of the TSC analysis were used to develop the appropriate answers-

recommendations, which were sent to the ANPP.

Conclusion

In course of the emergency exercise the information exchange procedures had been practiced
between the RCC and RCC member utilities/NPPs in accordance with the Regulations on
information exchange. During the exercise, the RCC received and transferred 7 messages from
Armenian NPP on simulated accident occurrence and development at Armenian NPP. The messages
were processed and forwarded to the OO/NPPs - RCC participants.

Positive elements of the emergency exercise to be mentioned are:

- the information submission timeframes in accordance with the Regulations on
information exchange have been mainly observed;

- the results of a comprehensive two-sided evaluation showed good convergence;

- request from Armenian NPP on technical support had been successfully worked out;

However, the emergency exercise allowed revealing certain deficiencies connected with RCC
formats filling process. It is recommended to brief personnel on RCC formats filling.

Analysis of communication means functioning brought a recommendation to bring in order
the settings for short numbers of ANPP, and to specify an emergency phone number of CC shift
supervisor in the next EE programs.

Based on the analysis results of the EE at Armenian NPP it should be concluded that the main
EE objective has been achieved. The RCC shift on duty and the contact person responsible for
Armenian NPP interaction with the RCC have practiced the actions according to the Regulations of

information exchange between participants of the WANO-MC Regional Crisis Center.
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Attachment 1 — Evaluation of emergency exercise at Armenian NPP on 13.03.2018

RCC Armenian | Summative
No. Evaluation criteria evaluation NPP evaluation Remarks
evaluation
Adherence  to  the The information submission
timeframes of messages timeframes in accordance
1 |sending to the RCC SAT SAT SAT with the Regulations on
according to the information exchange have
Information  Exchange been mainly observed.
Regulations.
The sequence of format
filling out met the
Correctness of forms Regulations on information
2 | filling out and sequence NOF NOF NOF gh deficienci
of information exchange exchange. Some de clencies
were revealed (see section
1).
Number of received by Number of messages sent
3 |RCC and forwarded NOF NOF NOF does not correspond with the
forms planned massages humber.
Sufficiency of data to Tech_nical infqrmation
4 | understand situation at NOF SAT NOF provided by Armenian NPP
the plant. was |nsuff|_C|en'§ to
understand the situation.
Correctness  of  the A technological scenario
initiating event was not provided by
5 | description in SAT SAT SAT Armenian NPP
accordance with the EE
scenario.
Not up-to-date forms of
6 | Use of proper forms NOF SAT NOF information exchange were
used
Organization of A part of communication
interaction within channels used during the
7 | emergency drills and NOF SAT NOF exercise were not
exercises (audio/video functioning
conference
communication).
Availability of backup Backup communication
8 | communication SAT SAT SAT channels were available for
channels use
Request from  Armenian
Provision of expert / NPP on expert/advisory
9 | advisory support to the SAT SAT SAT support from the RCC had

utility / NPP.

been worked out, several
responses were forwarded.
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RCC Armenian | Summative
No. Evaluation criteria evaluation NPP evaluation Remarks
evaluation
List of the forces and E”e;liueztn tfer((:)krlTr]l icaib\rgl;en?rr:
10 | means engaged into the |  SAT SAT SAT pp
eITIErdENcY exercise had  been  successfully
gency ' worked out in full scope.
Acknowledge receipts RCC Wwas sending
11 g P SAT SAT SAT acknowledge  receipts  to
by the RCC X
Armenian NPP
*SCORE:

SAT: Satisfactory fulfillment of the criterion. Minor deficiencies could exist that do not impact the
overall fulfillment of the criterion.

NOF: Criterion is not fully fulfilled. Efforts are needed to resolve deficiencies.

BREARR: Unsatisfactory fulfillment of the criterion. Performance criterion is not fulfilled.

NOT: Not applicable to the RCC member (depends on the participation level).

10
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Ipomueoasapunrnaa mpenupoera !!! EXERCISE !!!
Popma 6 (Ha 2-X cTpaHEOAX) cTp. 1l B3 2
Hex. Nel
OueHKa BO3MOXHOCTH TPAHCTPaHUYHOro NepeHoca paanoaKkTUBHOIoO
obnaka B cny4yae BOSHUKHOBEHWA pagualMOHHOW aBapUM
Ha ApmaHckon A3C

LTO HOQ «TandyH»

Hapvemoeasme ITTI1, OpeIcTAETSE0MArc TEEEYH HEQOPMAIETD @5

BeogHaA Ne ;

JAIpoC B BEQIHAL, IO EOTOPOH OpPeICTAELESTCS THHHAS HE

Bpema Hayana ewibpoca: “137 mapta 20181 B 09:00 Qg

BenwyuwHa eoiGpoca: Cs-137, 1Bk

BroicoTa BeiGpoca: 0-500 m
OnuTensHOCTh BeiIGpoca: 6 YacoB %;p
avana asapun: 72 daca

ONUTENBHOCTL NPOTHO3MPYEMOTO NEPUOL

o L b =

o

WMHTEerpansHasa NnoTHoCTb BbIHMEHHF@J 37 3a NpOrHO3MpYEMBIA NEpUoa

D\t

: I v r
16 map 2818 o ! f,\ | w1
Ce-1 37 Bl —f \ Sanena T ALERS
T = N S .
110 111 112 1813 Q \ B

Fpacuodap ~n ] J_
| I @. _ Cmagponoas # L : _I
A 1

- Tpogeny | .

;ﬁuu..-.r.u. :Sm‘.ﬂ'_v;puq.r_m
-

>,

IIpomueoasapuiinaa mpenuposxa !!! EXERCISE !!!
LTI HIOIO «Taiidyn»
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ITpomusoasapuninas mpenuposka !!! EXERCISE !!!
$opma 6 (Ha 2-I cTpAHADAX) cTp. 2 m3 2

HeE. MNel

Pe3ynkTaTel pacyeTa NOKas3blBalOT, YTO OXMOAETCA TpaHCTPaHWYHbLIA NepeHoc Ha
TEPPUTOPUIO TOCYNAPCTE:

‘-:‘:"..-'

Jlens, Mecam, ron, BpeMs {I’-«'[CI\}I

Ctpana OOCTHHEHAT NepeTHEM GpoETOM PATHOARTH]
00MIAEA TPAHAIEL m-c}-',u;apﬁna O
Apuenns 13032018 09 gacoe
Aszepbaiimxan 13032018 18 Eacmf//..%\

Tpysms 13.032018 19 ‘%@V

PafiMOaKTUBHOMY 3arpA3HEHWD NoaBEpPrHYTCA cyo Poccuitckoi Genepalmm:
T‘k--‘::m
Mecm, rog, epena (MCK)
Cyﬁhelc'r PE .:E' HHA DepeIHEM JpoHTOM
Horo obIaka rpaHEOE cyoperTa PP
Pecny6mmka Jarectan N\\‘;\-’l 03.2018 03 9aca
1®)
UeneHCKAS pECIVOTHES Y\S 14032018 05 gacoe
Pecoytaeka Herymeras 5 N 14032018 07 gacoe
2
Pecoybaasa ﬂempﬂa.v((&%@’ 14032018 10 9acoe
Craﬂpcumc@?xﬂg 14032018 17 gacos
[N
Pﬁqﬁ:ﬁﬁ@}mm 15.03.2018 06 =acor
)

e A H Byproe
iy
HcnonHHTENE: T > H.B. Ctoroea
Bpemsa g gata oTopaekH dopMel (mo Mockee) 11:10 “137 maprta 2018t

IMpomusoascapuiinas mpenuposra !!! EXERCISE !!!
OTI HITO «Taiidgyva»
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Tpenuposxa! Tpennposka! Tpenuposka! Tpe;i-mpumm!
Vex. e O oT -:ql_ix- 03 omsr.
Popma 2
Pe3yabTaThl ONEHKH HCTOMHHKA BLIGpoCa
LT BHHHADC Apmancran ADC |

HIO «Tasigym: |
I [T np T T T R EH S, 16 KT A 1 S=2HHen e

B cyvuse pasrepmernianmn 100 % TRINOE B aKTHEHOM ‘30}[3&

Tatnuua 1. Ouenka aaatenwnocTn u adgpexrnBroll BucoTH BMbpoca

fpderTHBRRA BRICOTA BROPOCA, M E 30 ;
Bpems ¢opMEpOBAHIS BRIOpOGE, C 180G !
JmHTean ocTE BRbpoch, ¢ 3600
Tabuuua 2. PaanonyKrHaAHGIH COCTAB B AKTHBROCTE BRIGpOCa
Panmonyioms T ARTABHCCTH, By
Pammonyrnuae fiona

1 3.6E+15

i 3,3E+15

1 1,1E+15

"l 1,3E-+15

HET

SUKr 1.8F+14

PRy 2,TF+14

K 5,1E+14

T Xe 1,0E+16

"Xe _ 4,1E+14

Aspoaonm
Cs ' 5, TE+14
Cs , 4,5E+14

Tatmuna 3. CooTHomenne Pazid4nbIX GHIHKO-XHMH llecm.q:opu
iona B swifpoce, %

Monexynaphas Opranayeckans Aaposonk
40 20 40 |
T
Henonarrens (haMuams, DoamHcs) - H;/-A/f'ﬂj Al Kocon
2 !
Bpema u gata otnpaskn Gopmel (no Mockee) i I MapTa | 2018 £,

Tpennpopkal Tpennposkal Tpennponka!l Tpenuponka!
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Attachment 2.3

Jara nposensHEA OpOTHECABAPHAROH TpeEEposss  13-03-13
Popma 4

PesyabTaT OmeHKH paJjHANHOHHOH 0DCTAHOBKH HA

MECTHOCTH
ITI1 BHHHAIC
Hamuemesanss LTI, cpegcrasmmomern Janeyx mxdopamm
Apuanceas ASC
MocTo mposagerEy MpoTEEcAR ApEimod THAEEp AR
M eTeoveaoEHE

Berep Hanmpapaesme 43° Ocankn KaTeropna yeroiiunsocta F

Cropocts_ 1w/t  HETeHCHBHOCTS  MM/D

THO CCATKOE

XapakTepucTHKa TEPPUTOPHE B HANPABIeHHHE BETPa
[TapameTp mepoxosaTocTH (Z.) 0.1

Ta6muoa 1. Ilporsosnpveman o3a 3a neperde 10 cyTok mocae a ml'p
Faccmoarue om oza wa UK Hoza ano
A3C, xm E3pOCTEIE OeTH C BEYTp. 40 %{E%ez EEFTD. 0O
1 1,1E+4 2,5E+4 9 BER 3 3E+2
2 2 0E+H 15EH | ey 59E+2
3 1,5E+4 34E+4 “\JE+3 45E+2
4 11IE+ 2,5E+4, “8.7E+2 3,0E+2
5 8,1E+3 1.3ERY, 64E+2 23E+2
6 6.2E+3 L4ERd. 0" 4 8E+2 1,7E+2
7 4,8E+3 o R ER 3,7E+2 13E+2
8 39E+3 o |o|CABSE+3 3,0E+2 1.0E+2
i) 2 TE+3 5\ [y~ 6,0E+3 2. 0E+2 6,9E+1
12 20E+3 ) 4 4E+3 1.5E+2 49E+1
14 o LBE3 3,5E+3 LIE+2 3.6E+1
16 AL 3EH 2,8E+3 9,1E+1 2,7E+1
X AN ROE+2 2 0E+3 6.2E+1 1.7E+1
5 o\ 6.6E+2 1,4E+3 43E+] 11IE+1
TSR3 1,1E+3 33E+1 7.1EH0
S = 3,6E+2 7.TE+2 2 JE+] 3.7EH
0 2 8E+2 5,9E+2 1.6E+1 2,1EH0

Tatmama 2. PaccToAHANA, HA KOTOPEIX CAeIVeT NPHEMEHHTE SKCTPEHHBIE MEpPHI
3AIHTE] B3pOCALIE H JeTelH (kpHTepni Tabanga 6.3 HPE-29/2009), xm

Mepw saupumer Bspocawe Hemu
YHpRITHE 39
Hozsas npodmanasTaEa 11 | 32
FBaKyamHEs 11
HemonerTens (GaManng, mogmHCE) Kocos A TT.
Bpens v gata otopases Gopaen (mo Mockee) T 2018 .
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AGREEMENT SHEET

On behalf of the JSC "Concern Rosenergoatom”
Deputy Director of the emergency preparedness
and radiation protection division — head of CC
and OPAS performance department

Chief technologist of the CC and OPAS
functioning unit of the Emergency preparedness
and radiation protection department

On behalf of the WANO-MC

WANO — MC T&D Programme Manager

WANO-MC Advisor

On behalf of the VNIIAES

Head of radiological safety
and emergency response department

A.P. Markov

V.A. Golubkin

A.l. Lukyanenko

S.A. Loktionov

A.D. Kosov



