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Digital future: the next step in the
development of nuclear technologies

Nikolay Godunov, VP of NC/CIS, ABB Enterprise Software



Quantum leap in digital: ABB AbilityTM

Creating one common offering for digital end-to-end solutions

Plant / ' :
€Nterprise s 6) 2
r Solutiong 3 @
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----------------------- Closing the loop with connected devices

Build on customer trust, domain expertise,
deep process knowledge

Open access, intelligent cloud

New end-to-end digital solutions

Digital ABB offering
across businesses: integrate, penetrate, replicate
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ABB Ability™
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ABB Provide:
Business Consulting
Benchmarking
Peer interviewing

ABB Provide:
Software Products
Industry IT Solution
Professional IT Services

ABB Provide:
Electric Power Equipment
Distribute Control System
Robot
Electric Power Automation

A\ ID
MDD

Moving
Ahead



e '+ Coverall 'ASSET 'related business.

- .« Support business standardization
i+yT™ . and nuclear performance model.
ABB Ablhty '+ Exelon, EDF eNPM, Hualong DNPP,

« Support digital ‘Data Handover’ !
'+ Archive asset Maintenance/Op. data '
. lifecycle management.

i« Config. Mgmt. — EC Alignment

'+ Maint. /Op. 3D visualization

———————————————————————————————————————————————————————————————————————

« Sensors, SCADA, Pl integration
.« New Power Automation integration
i« Asset Health status analysis
.« PM strategy optimize

'+ Migrate Add-on into platform
« Bundle production support apps. |
.« (Mobile, Fuging Tool Management,) |

oge .+ i+ Enterprise Management Platform |

ABB Ability™ -+ ERP ECM, PG, |

: ! y : . :

[[: '- .+ Config. Mgmt. — EC docs\ spare part. :
= Nuclear.CALM cloud . Alignment. |

'« Reference Fleet management.

K N " ||+ Model Object Library.
/ \ '+ PlantClass or Vintage |




Digital ABB offering across businesses

S

New Build Challenges: need to manage the data from day 1 till the end of plant life

Plant Modifications
& Retrofits
Owner,

Architect Engineers,
EPC , Suppliers

~10 years Lifecycle

Data Handover

et [ S = o 2N
g A ' . - . . ) i .
-_ -

Test & Operations & S

~ 100 years

Enable communication and Return on Experiment - Manage the plant configuration

©ABB
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Digital ABB offering across businesses: integrate
Enterprise solutions. Plant Life Management / Enterprise Asset Management

New Build Information System
?f‘ DASSAULT “ l! l!
New Build IS Foundation is Nuclear EAM & PLM /D SUSTEMES MW
— Provide efficiency during Maintenance Planning DESIGN IS OPERATION IS
* 4D Maintenance Simulation (CAD 2D,/3D, PLM) (EAM, WF)

* 3D Work Assessment "V ‘

— New Build IS supports the New Build Strategic business New '(?’,;‘}\'ﬂ L":,'::,’;g‘,ﬁ::,?:‘dsgf“”

approach and rely on a central data repository Bl +3D + PLM + PPM)

Work Planning
Safety & compliance tracking

— DATA shared across all actors to maintain control of operation Eg?{‘%‘;ﬁiﬁf; Management
and optimize future New Build strategies Execution & Permit
Reporting

Return on experience
— New Build IS enables other innovative practices
3D Virtual Training & Certification, Knowledge
. L Database

« 3D Work understanding / familiarization
* 4D Deconstruction Simulation, 3D Work Assessment,

New Build

ABB Nuclear Symposium 2017 - ABB New Build Solutions



Digital ABB offering across businesses: integrate, penetrate

Plant solutions. EOM (ABB eSOMS) usage in NEK %
w
About NEK Why ABB eSOMS? Current state eSOMS 3.9
- PWR, Westinghouse Broader scope of seamlessly connected Modules used:
- Thermal power ~ 2000 MW applications with much desired - Equipment - Notice of Change
- Net electrical output ~ 700 MW functionalities. - Clearances - AutoPrint
- Shared between Slovenia and Croatia Required interfaces were: - Narrative Logs -  Utilities
- 40% electrical power in Slovenia - MECL, - Operator Rounds
- 1983 commercial operation start - WOS, - Mobile Operator Rounds
- Licenced to 2043 - Primavera. - Configuration & Control
STANDARD NUCLEAR PERFORMANCE MODEL (SNPM) - AN EXECUTIVE Y-If.\f\i-.‘ Reports & printouts:

, - All Crystal Reports within eSOMS are

L ‘ PN custc?mi zed

. — oo || wasoroos | fozonsons | Tdv s [55003 - Webinterface for CR and MS

Sy B o gl L SharePoint is used for some CR
| e s reports on NEK intranet portal
R R =t -~ - Web reports for tagouts for work
el - e e | orders that are saved as pdfs
ittt | | e ENABLING PROCESSES | - Oracle Bl is used for gathering
requirements for clearances

COMPETITIVE ENVIRONMENT AND STAKEHOLDERS
Source: https://www.nei.org/



Digital ABB offering across businesses: integrate, penetrate

Plant solutions. eSOMS usage in NEK

eSOMS some statistical data

On line (18 months):

— Work shift:
» 3 shifts x 8h / day

— Number of clearances:
« ~1150

Outage (1 month):
— Work shift

» 3 shifts x 8h / day + additional support
— Number of clearances

 ~1200

120 System Operation Procedures
implemented in Configuration Control module
with their startup and operation lineups

« ~ 15000 different equipment

Work Order: 89219 ;D/@
Urejanje OP | | Complete Work Order Update Work Order J Check Material Shortage | (sl}\ fwew Costs | Update Work Hierarchy Enter Event/Message | &
ble 1ails)

lg Layout: (workQrd

AL <f-113]

Per

Clearance Module - Urbi€ Dusan - [1-0L29 - Nevarnost-OLM - CW-0021- -23022 REMONT REDUKTORJA]
@ Fle Edt Setup Window Help

BANNDDEBRr»rA 4 R E/80 R B2 BN RN CLERNEDR QA
o s |~ Gmtmers |

istVerified By  2nd Verified By Work Work Verified Status
Date/Time Date/Time Complete Complete

Work Order Description
Operation Number

Opened Closed Percent
Complete

89219-10 Opis DN: CW-23022] REMONT REDUKTORJA IN oy mil edln Wi T nEg | OP STARTED 1.2.2017 0 :
AKTUATORJA| 2017/160-2: NEZMOZNOST ROCNE 25.1.2017 11:25 25.1.2017 12:14 12:00:00

89219-100 Opis DN: CW-23022| REMONT REDUKTORJA IN Pupw mm I | oP 18.5.2017 0 :
AKTUATORJA| 2017/160-2: NEZMOZNOST ROCNE 25.1.2017 11:25 25.1.2017 12:14 07:00:00

8921%:20 CW-23022| REMONT REDUKTORJA IN o B gl r OP FINISHED 2.2.2017 9.2.2017 0 <

AKTUATORJA| 2017/160-2: NEZMOZNOST ROCNE 25.1.2017 11:25 25.1.2017 12:14 08:00:00 10:24:35

89219 Opis DN: CW-23022| REMONT REDUKTORJA IN e ™ ——— r OP PAUSED 9.2.2017 0 :
0 10:00:00

0 89219-20 orP 18.5.2017 0 ¥
Status: OP FINISHED 14:00:00

Percent Complete: 0

Component to be Worked: 23022-MO . "

Description: Opis DN: CW-23022| REMONT REDUKTORJA IN AKTUATORJA| 2017/160-2: NEZMOZNOST ROCNE MANIPULACIJE Z VENTILOM 23022
Operacija: ZA DELO

Tip DN: CM - Corrective Maintenance

Status DN: Working

Prioriteta DN: O - Ostalo

oP 19.5.2017 0 7]
NOT_STARTED  08:00:00

Opis operacije: DEMONTAZA POGONA IN REDUKTORJA, DVIG REDUKTORJA Z AVTO-DVIGALOM
Status operadje: FINISHED

Opened: 2.2.2017 08:00:00

Closed: 9.2,2017 10:24:35

Odgovorne osebe: Tehnolog: ™Il ah 4

Koordinator: S Fs=gss .

Vodja del: i sl il R

Dovolilnica za osamitev: Dovolinica t: 84418

Opis dovolinice: CW-23022 REMONT POGONA IN REDUKTORJA TAGG

Posebne zahteve: Zacasni odmik: N

Deini odmik: N

Komentar: Ventil bomo blokirali v odprtoj poziciji, tako da sistem bode operabian. Postaviti rdeco kartico na breaker
Casovni okvir DN: Planiran zacetek delovnega naloga: 30.01.2017 12:00:00

Planiran konec delovnega naloga: 19.05.2017 10:00:00

Planiran zacetek operadije: 02.02.2017 08:00:00
Planiran konec operadje: 09.02.2017 10:00:00 Signed Off By Notes:
Dejanski zacetek operacije: 02.02.2017 08:00:30
Dejanski konec operadje: 09.02.2017 10:24:35

2l <0 |
Q -

(eBS).

©ABB
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Casovni okvir sistemskega okna: Sistemsko okno: OL29-COTX
Zacetek: 31.10.2016 07:00:00
Zaljucek: 30.03.2018 15:00:00

Ostale informacije: Zadnja sprememba: 18.05.2017 06:36:35




Windows Internet Explorer

/= Work order tags

tdot loj,h - Windaws Internet Explarer

|}|->.7 o = - 3 v ¢l |8 4
g Favorres | o K2 - 2 = £ CAP B Pregedovaind opreme MB ON 2 Pregied osacitey 0SOMS
5 |+ | @8 Work Order detads % T stift Supervisce Screen T Opecation Scheduler 28 | @ - Page v Safety~ Took =~

L. VO0.I0T0 AWLIY

08:00

L0 U0 IVTS

07:00

10  Priprava deloviséa TO.VZSY

FINISHED N

[P [

28.06.2013
Clearan(e Module Urbic Dusan [Project Manager]

‘.Fie Edt Setup Window Help
A N\ B Bn M)

R+ MM E KRt MMENRE A
oo~

Status / Opened Work Complete Holder Simeddfl!y/ lst?uﬂedﬂy! zﬂwﬁedny/ Repetitive'rask Percent

G| @S 0| 22
[~ Project List =

[~ | Master Projects —
(=1~ Active Projects Number

+1 2

© A 1-F229 Component Verified By / Date Complete
# A  1-0RK 89219-10 OP STARTED — -y =y .
a5 1-029 23022-MO 1.2.2017 12:00 1.2.2017 11:41 25.1.2017 11:25  25.1.2017 12:14
' ﬂ' CT-0005-B-SANACIIA CELI HI89215-100 opP <Never Signed On> . — =
R CT-0009- -REVITALIZACLH | 22022110 17.5.2017 07:00 : : 25.1.2017 11:25  25.1.2017 12:14
Ibv CT-0015- -REMONT CT DIS 89219-20 OP FINISHED [ mew  Ew o cm smsn S T
|l 23022-M0 2.2.2017 08:00 2.2.2017 08:00 92,2017 10:24  25.1.2017 11:25  25.1.2017 12:14
,’g-g CT-0018- -CT PMP2 OJACT | 5951 640 OP PAUSED L N TE — B LA
% CT-0019- -M4 REVIZIJA CE| B 23022-MO 9.2.2017 10:00 9.2.2017 10:24 4.4.201708:29  25.1.2017 11:25  25.1.2017 12:14
Aok cw-0001- -Cw106PMP-00: | M59219-70 OP <Never Signed On> — p—

23022-MO
89219-80
23022-MO

J¥  CW-0001-A-CW106PMP-0C
oK Cw-0003-A-EE106PNLXSE:
Ao Cw-0011-A-E8I3C DELAM
CW-0021- 2 REMON
A% Cz-0009- -CZ841CHL-01B f

17.5,2017 14:00
OP NOT_STARTED
18.5.2017 08:00

<Never Signed On>

25.1.2017 11:25

¥

25.1.2017 11:25

25.1.2017 12; 14

25.1.2017 12:14

e = TR | o e ————
IN JA
80 | Dels kontrolirats SKv.QC | /AR ISA052 REDUKT N
: ORJA
TAGG !
i
28.06.2013
24| EEAEE DT D TOVET | 22:00 Operacije za delovni nalog - 89219 na tej osamitvi -
Operacija Oprema Opis Operacije | 36499-PMT
100 TPV na obratovainih TO.VZST 25.06.2013 89219-10 23022-MO ODKLOP AKTUATORJA PMT - Post N
pogojih . 07:00 Maintenance Test
89219-100 23022-MO TPVVPO Pri Vodjl Izmene
6 89219-20 23022-MO DEMONTAZA POGONA IN REDUKTORJA, DVIG it
== REDUKTORJA Z AVTO-DVIGALOM & Local intranet ‘2 - #aisw
e 89219-40 23022-MO ?gMDNT POGONA MX-10 IN REDUKTORJA PTC- A ) o
|Portfolio: All Frojects  [Access Mode: Shared  |Dat A




Digital ABB offering across businesses: integrate, penetrate

eSOMS usage in NEK &, e
w o NUC AR OWER $6629 1/72,01.06.2017
K K 11:11:46

0 OP29204_P11154

Other uses of kiosk computers

Min : . Last Value
Ma x : . Scanning :
g/Scan: . CV Upd Time: . 06:08:53

lue
lue
x Ch
— No Wi-Fiin technological part of the plant.

LIMIT PARAMETERS Inv State Prio: -

Q
O
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. TS Mode
. 0654321
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Work orders. Type Limit
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— Fire protection.

— ABB Process management system view
functionality.
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— Live video stream.

1 s trend
10 s trend
1 min ave

10 min ave

PMSCALC  |cALC | FD |TREND ‘
USAGE FORMULA _|USAGE USAGE

il o]
RE oo

|| ‘ ” ‘ OBSERVER - Base privileges ” | TS MODE=1 ||

RC | MS | AF |RHR| Sl

oo o |

IINSIDEL ISUPF‘R IGROUP \CHANGE ‘

FRM GRP LOGIC MAINT PAGE
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Digital ABB offering across businesses

Plant solutions. EOM (ABB eSOMS) usage in Smolensk NPP %
/e
About Smolensk NPP Why ABB eSOMS? Current state eSOMS 3.9
Reactor type ABB's eSOMS solution was chosen Modules used:
- 3 x RBMK-1000 becau;e it plrovideds: Ith 4 - Equipment
- adigital record all the way down to :
Gross installed capacity —3000 MW. use?level accountability, \)//vhile - Narrative Logs

- Operator Rounds

Capacity factor - 84,67 % mlna%rrc])g/énog r:ra;ig\ﬁg\ﬁg:enance and - Mobile Operator Rounds
Smolensk NPP is the biggest power - %Ommediateporganizationefl visibility of - Notice of Change
generating company of the north-western electronic logs and critical - AutoPrint
region of the united energy system of the operational data. - Administration (User Rights,
Russian Federation. In the past years Qualifications)
Smolensk NPP has generated as much as rE——— = Key goals achieved, including:
283bin KWh. ¢ - Ability for bidirectional data feeds
= - (push/pull data between the field and
pmd  ABBeSOMS & Control Room)
S omepect - Mobile capabilities for immediate
o Jpolate, data input and transference
[ ] Comply - Scalability and integration
EMmclently capabilities, allowing for multiple
| Document Management Systems | departments to make use of the data

AL Hk HD
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Digital ABB offering across businesses

Plant solutions. EOM (ABB eSOMS) usage in Smolensk NPP

Before eSOMS implementation

£} rpadu caaun sksameros
| TaBensH HOMep $.1.0 KATEeropus NepcoHana
| 567 IMnbmqea HOpuit Bnagumuposuy Paboune
uex Yy4yacTtok
|Typ6v|HHb||7| uex OnepaTHBHbIi NepcoHan
MpouzeoaHas
AOMKHOCTU NomxHocTe YTOUHEHUE A0/MKE
HeT npou3sogHoii MawnHncT-06X0A4MK No TypBuHHOMY 060pyaoBaHUio Het
=
Bu, UOAUYHO Oara *neﬂa:oa =2 MpoTokon
3ksameH 2 pHon cAa4M OueHka PAECIEES Komucous P i B
MpoBepKA | NposepKu | ool [ LU} INe
- PKEaMeHC O TIACOBAHO Mpacmk paboTbl GMEHHOT0 NepcoH:
»OT Ouepenro 11270224 222222"5 sHaHuit 2702201 e ncenarems IO CABC KOHPONUPYEMOro AOCTYMa C y4eToMm B
" |nne OuepeaHo 2 16.05.2013 npoBepKyY 3HaHUA 16.05.201 0.B. Kysreuos NPOXOXAEHUA NPeACMEeHHEIX MeAULNHC
L noowen «<____ > 201F Ha 2014 ron
OnN3AC OuepeaHo 2 16.05.2013 npoeepky 3HaHWA 16.05.201
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After eSOMS implementation

%ﬁ Keanugpukauua nepcoHana v nnaxvposaHue - OBumHHKoB C.B. - lacTporka kBanudukaLmi

%:Daﬁn Mpaeka MoarotoBka OkHo CnpaBka

OAGP GRS E LGS

FRlYtBalEeH NS0 QA

Cornma

& | EL |
Koa kBanud. OnucaHKe BbiparKeHne Ana KBankpukaumn Hma PazpelieHo
HazHaueHwe
13rn CTaHLMOHHas REQ("OT (1X1)") AND REQ("PE") AND REQ("ME") AND Administrator ]
KomHccHs REQ("0M3 AC") Demo User B
13THTAH CTaHLMOHHas! REQ(T0T (1X2)") AND REQ('Fb") AND REQ('T6") AND Apedoes E8. B
KOMHCCHS 1 REQ("OM3 AC") AND REQ("TAH") 0
nMUeHaMpoBaHIe basapes [1.H-
TU+TAH CTaHLMoHHAR REQ("OT (1X2)") AND REQ("PE") AND REQ("TE") AND Baiifenkos H.A. 0
KamHccHa REQ("0M3 AC") AND REQ("TAH") BpyckoB A.A. B
LIEXOBAS KOMHCHA REQ("OT (1X1)") AND REQ("PE") AND REQ("MB") AND EyTaKoB B.A. B
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Digital ABB offering across businesses
Plant solutions. EOM (ABB eSOMS) usage in Novovoronezh NPP %
Q

About Novovoronezh NPP Why ABB eSOMS? Current state eSOMS 3.9
Reactor type ABB's eSOMS solution provides: Modules used:
- 1xVVER-440 - a‘“single source” database that - Equipment

- 1xVVER-1200
- 1xVVER-1000

Gross installed capacity — 3029 MW.
Capacity factor - 84,40%

Novovoronezh NPP is a stable source of
electricity for Voronezh region. Since its
launch the plant has generated over
411bln KWh.

serves as the foundation for efficient

plant operations,

- workforce safety - automate permits
to work, ensure safety checks are

actually performed.

' N\

Switching planning
Critical operations
modeling.
Search for conflicts
and risk assessment.

Check staff when
planning shifts.
Control of staff fatigue.

Information support of
the shift personnel.
Calculation and
evaluation of
equipment indicators.

Operative
identification of
deviations in the
equipment operation
The'"red flags” system

incidents
Process control.
Distribution and
preservation of

\ 7 \ 7
Analysis of causes of e So/m—} Operating informing of
S04t Gparstions Management Sysiem @)

Shift Operations Management System

specialists and
managers.
Notifications and
orders fixing and

knowledge monitering.
{ N\ 4 N\
Operational Effective
information and Continuous monitoring communication e u(i:%]gr?t‘ g;?;lmn
instructions recording of equipment between repair and quip! e
and distribution with configuration and maintenance units. Safetp e TS
the ability to quickly operating conditions. Coordination of mznitgrm
search. actions. 9-
\ 7 \ 7

- Narrative Logs

Operator Rounds

Mobile Operator Rounds
Notice of Change

Job orders

AutoPrint

Administration (User Rights,
Qualifications)

Key goals achieved, including:

Standardization of technological
processes

Control of deviations and violations
of normal operation regulations
Managing procedures for the
configuration of technological
systems and equipment






