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We rely on Spinline™ a validated safety 1&C
technology by Safety Authorities worldwide
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Example:

NRC Spinline
qualification
approval report
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

September 8, 2014

Rolls-Royee

Attention: Mark Burzynski

1&C Licensing Manager

5959 Shallowford Road, Suite 511
Chattancoga, TN 37421

SUBJECT: U.S. NUCLEAR REGULATORY COMMISSION APPROVAL LETTER FOR
SPINLINE 3 DIGITAL SAFETY INSTRUMENTATION AND CONTROL
PLATFORM TOPICAL REPORT (TAC NO. ME3600)

Dear Mr, Burzynski:

By letters dated July, 8, 2009 (Agencywide Documents Access and Management System
(ADAMS) No. ML092160018), January 31, 2011 (ADAMS Accession No, ML110310577), and
December 18, 2012 (ADAMS Accession No.: ML13003A319), Rolls Royce Civil Nuclear -
Societe par Action Simplifite (RRCN) submitted a licensing topical report (LTR), “SPINLINE 3
Digital Safety I&C [Instrumentation and Control] Platform.” By letter dated March 10, 2014, a
U.S. Nuclear Regulatory Commission (NRC) draft safety evaluation (SE) regarding our approval
of the SPINLINE topical report (TR} was provided for your review and comment (ADAMS
Accession No.ML13350A012),

By letter dated April 12, 2014, ADAMS Accession No. :ML14107A180, RRCN commented on
the draft SE. The NRC staff's disposition of comments on the draft SEs can be found at
ADAMS Accession Nos. ML141434261.

Based on its review of the information submitted by RRCHN, the NRC staff finds the TR
acceptable for referencing subject to the limitations specified in the TR and in the NRC SE. The
final SE defines the basis for our acceptance of the TR.
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= Two examples of successful licensing and certification of VVER
safety I&C Modernisation Projects
= DUKOVANY I&C Modernization Project
= LOVIISA I&C Modernization Project

= Conclusion
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Dukovany I&C
modernisation

Scope of
modernisation
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Main design features

Dukovany I&C
modernisation = Compliance with a wide range of applicable
Rules and Standards
» |nternational (IAEA, IEC), US (IEEE, NUREG, RG), Czech

Nuclear Law, CSN), SUJB (Czech Safety Authority)
tandpoints on selected topics

* Nuclear InstrumentationTechnology

= Optimisation of Neutron Flux Instrumentation thanks
to performance (range and sensitivity) of Rolls-Royce
products: 2 types of sensors (source range and power
range) to cover the whole range (from refuelling up to
power operation and post-accidental situation)

= Reactor Protection System Architecture
* Rolls-Royce experience in Digital RPS (design,
manufacturing, licensing) on French PWRs has led to
a simple, reliable and cost effective solution:
* The original 3 fold redundant VVER440 structure
is kept,
= Common sensors between RT and ESFAS,
= |mplementation of a two « Lines of Protection »

in different and separate units in order to avoid
Common Cause Failures,

* Functionalimprovements

» Deletion of AZ2 and improvements of some functions
ATOMEX 2018 according to CEZ specification
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Dukovany I&C
modernisation

RPS architecture
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Project phase

conceptral design
strategy

y

CEZ specification

Project licensing

Licen. process

Safety
documentation

Legislation
law 18/97

1. Description of 1& C upgrading project

P
H
A
S
E
1

SUJB position

v

call for tender

y

SUJB position

seelection ofsupplier

contract closing

L

basic design

The same as for phase 1A atthe scope
relevant to technical inform ation availabl

2. Description of project goals (final status|
3. Limits and Conditions modification

4. Preliminary Amendment of list of
selected equipment

5. Time schedule

6. Justification that requiremesst for nucle
safety of level 1A are fulfilled

1.§9,para.1,fatt..F1
2.§9.,para.l,f)att.F1

3.§9,.par.1f,att.Cb)I13
4.§9par.1,fatt. B,1/8

5.§9,para.1,f)attF3
6.§9,para.1f,att.F4

at the level of specification stage

the same as
for the phase 1A

1.Description of 1& C upgraded parts -
amendment of safety report, revision 1
2.Limits and Conditions actualisation
3.Amendment of list of selected equipmen
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NMW>TIT

JB permissio
fOr modernisatio

4. Time schedule

5.Justification that results of reconstruction|
will not negatively impact on nuclear safe
6. Topical reports

1.§9,par.1,fatt.F1

2.§9,par.1f,att.Cb)1.3
3.§9par.1,f)att.B,1/8
4.§9,par.1,fatt.F3
5.§9,par.1,f)att. F4

6.§13,par.5

No

L]

additional documentation




1.Description of changes of upgraded
sy stems, procedures od works and tests

2.Limits and Conditions actualisation
3. Amendment of list of selected equipment
4. Time schedule of implementation
5.Justification of fulfilment of requirements

for nuclear safety

6. Amendment to Safety report, revision 1
7. Non-standard programs

8. Documents proving the fulfilment of

1.§9.par.1,Datt.FI

2.§9,par.1f,att.Cb)1.3
3.§9par.1,Hatt.B,I/8

[¥—4.§9,par.1,fatt.F3

5.§9,par.1.,f)att.F4
6.§13,paragraph.5

No

.

P
H
A
‘ detail design ‘ S
E
3A
SuUJB
position
Yes
permission of EDU for
start of manufacturing
P
H
, - A
equipment manufacture s
and delivery E i
L »

position

< start ofinstallation><—Yes

conditions followed from SUJB promision 7.817(2)b
9. Topical reports actualisation
Y
additional documentation
the same as for the phase 3A and relevant|to the same
the scope of information on the level of #— according to law
delivered equipment knowledge AZ18/97

No :

additional information

1.Final current status description -
after each finalisation step
2.Revision ofSafety report - real
status after implementation
3.Limits and Conditions actualisatiom—|

installation in steps
P
H
4 A
SAT, tests S
E
4
SuUJB
e permission
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4 Documents proving the fulfilment
ofconditions followed from SUJB
promision for Phase 2

L> additional information

§9, paragraph 1, e)
attachment .E




Loviisa I&C
modernisation

Scope
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From overall I&C support to field engineering
and site installation.

* RPS (except ESFAS) was of original Russian
technologies ; ageing and spare parts were anissue

+ Some safety enhancement were required by STUK and
by updated accident analyses

Stage 2A - 2016

Stage 2B - 2017
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Loviisa I&C
modernisation
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Main design features

= Compliance with a wide range of Rules and Standards

= International (IAEA, IEC), National (SFS), Specific Finnish Rules (YVL Guides)
= Certification of Spinline platform by TUV Rheinland ISTec GmbH

= System Architecture

= The original Russian-designed field typically based on the 6 loops is usually distributed
in 2 sets of 3 in the original I&C.

= The German standard is to use 4 fold-redundant safety 1&C systems to fulfill single failure
tolerance also during possible maintenance and enhance probabilistic approach
resistance (already done for original Loviisa ESFAS from Siemens).

* Interfacing the original Russian-designed field with western (French/German PWR) I&C
has been dealt with in Loviisa from the beginning and it is no showstopper.

(D)= s,
* Nuclear Instrumentation /@/ ® ‘\d%/z
= According to the new 4 fold redundant architecture and to the gv /@ ®\
high level of performances of the Rolls-Royce neutron flux ) ©)
instrumentation system, the number of sensors has been reduced " \@
(4 power level, 4 source level). ] @ R Neutron betector :
. . . O LR Neutron Detector @
= Some other specific modifications ®
= Replacement of AKNP by NFS, AZ1by RTS, ROM by RPLS, ARM b y o
RPCS y Y Y y @) o
= Safety enhancements in PAIS and AMPS g

= RTS diverse backups in ABS and MBS %,7%\.‘@_@/@



12

TUF Inspection
Certificate
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Inspection Certificate

Taarcars wolad o neoacton

Calogre, 200606-15

Inspection cerificate regarding Type Approval
based on the assessment of the equipment design
and the quality management of manufacturing for
the digital safety 1&C platiorm Spinline

SEAINS 126.00116
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TUF Inspection
report
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Inspection Body
Automation - Functional Safety
TUV Rheinland Industrie Service GmbH

Inspection report regarding Type Approval
based on the assessment of the equipment design
and the quality management of manufacturing
for the digital safety I&C platform Spinline
of the company Rolls-Royce

Report-No.: 968/INS 126.00/16
Date: 2016-09-15



