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-/T Status of Nuclear Reactor Facilities in Taiwan

"/ NPPs of TPC* Operation license expiry date Status
Chinshan Unit 1: Dec. 05,2018 Unit 2: Jul. 15, 2019 ?ngﬁg""ed "
Nuclear power -
plants (3) Kuosheng Unit 1: Dec. 27,2021  Unit 2: Mar. 14, 2023 DP in preparation
Maanshan Unit 1: Jul. 26, 2024 Unit 2: May 17, 2025 Operation
| Reator | loation | Staws
Tsing Hua Mobile Educational Reactor NTHU* Decommission completed in 1993
(THMER)-0.1 W
Water Boiler Reactor (WBR)-100 kW INER** Decommission completed in 1997
Tsing Hua Argonaut Reactor (THAR) NTHU Decommission completed in 2003
-10 kW
Research _ . :
Taiwan Research Reactor (TRR)-40 MW  INER Decommission permit granted by
reactors (6) e
the competent authorities in 2004
Zero Power Reactor at Lungtan (ZPRL)- INER Decommission permit granted by
10~30 kW the competent authorities in 2013
Tsing Hua Open-pool Reactor (THOR) NTHU Operation
-2 MW

*Taiwan Power Company
**National Tsing Hua University

*hx i 2l
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Status of Chinshan NPP Decommissioning

e The detail iInformation about Chinshan NPP
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Turbine
Manufacturer

Containment
Type
Thermal
Electric

Commercial
Operation

License
Expiration
Date

Westinghouse

Mark-I

1804 MWt
636 MWe
Unit 1 Unit 2

since since
1978.12.06 1979.07.16

2018.12.05 2019.07.15




Development of Decommissioning

Information Management System of
NPP
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Japan : Decommissioning Engineering
Support System (DEXUS)

Decommissioning planning
support system

4 Dismantiing support system ——————

VR Visual system
[ VRdose, development for display ]

[ Remote dumantling simulafion system ]

AR system

[ Wersite visual system development ]

Database system
[ 30 CAD data j

I Equipment information (weight, vokme..) ]

| Expansion of 30 CAD function |

Infoemation management system

| Drsmantiog Dta oot ysem 00CS) |

L Radioactivity inventory data ]

Evaluation system
Utilization of COSMARD

[ (reneeated Waste Management System (GAMS ]

I
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Germany : Decommissioning Master
Planning Tool(MPT)

Decommissioning

l

System analysis of company Project structure plan Working package

strategy and personnel development concept planning approval
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Italy : Integrated Decommissioning
Management Tools(IDMT)

Decommissioning
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{ 3D Model
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Project
Management
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g Technique Adopted by The System

« ASP.NET Platform -
« JavaScript : Ajax, JQuery, CSS, etc.
* DB server - SQL Server 2016

HTML L33

=" Microsoft Microsoft:
788 server
ASP.NET 2016

¥/ R
Institute of Nuclear Energy Research > o< B REt TP



Technique Adopted by The System

0 Integrate ASP ~ ASP.Net and PHP platform to single ASP.Net platform

0 Adopt Microsoft SQL Server to keep stable development and management for different
stages of NPP decommissioning.

0 Software and Hardware considered:
» Communication network
® Adopt ethernet interface to communicates among workstations and Servers
® Adopt standard TCP/IP protocol to connect with internet and intranet.
» Supporting Software
® Adopt Microsoft Windows operating system for workstation.
® Adopt Microsoft SQL Server 2008R2 higher and installed on Server.

® Browser : Support Internet Explorer 8.0 higher, Microsoft Edge, Google
Chrome

® Development Environment : Visual Studio 2012 or higher

[0 Development and Application of 3D Model : Solidworks ~ AutoCAD Plant 3D -~
9 i .

AutoDesk 3ds Max, etc.
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System Design - ER-MODEL

on USERS
UID = db.getStringField(row, "U
SYSTEM_ADMIN = db.getStringField( " EM_ADMIN");
USER_ID = db.getStringField(row, "US -
USER_NAME = db.getStringField(row, "US
EMAIL1 = db.getStringField(row, "EM
EMAIL2 = db.getStringField(row, "
EXT = db.getStringField(row, "EXT");
TEL = db.getStringField(row, "TEL");
String MOBILE = db.getStringField(row, "

int dept = db.getIntField(row, “dept™);

i.UID = UID;

i.SYSTEM_ADMIN = SYSTEM ADMIN;

i.USER_ID = USER_ID;

i.USER_NAME = USER_NAME;

i.EMAIL1 = EMAIL1;

i.EMATL2 = EMAIL2;

i.EXT = EXT;

i.TEL = TEL;

i.MOBILE = MOBILE;

i.dept = dept;

i.userid = USER ID;

i.cname USER_NAME ;

GEER R FRER- GEEE P —

sql = g Stri 1ilder();
sql.Append(" ECT f.FUNCTION SEQ, f.FUNCTION TYPE, f.FUNCTION NAME, f.FUNCTION URL, gf.FUN
sql.Append(" E gf.GROUP_ID IN ( ID from USER GR NHERE UID=" + UID + ")");
sql.Append("” gf.FUNCTION SEQ = f.FUNC | SEQ");

S

sql.Append(" ORDER BY FUNCTION SEQ");
dt = db.getDataTable(db.TaiwanPowerl, sql.ToString());
fo (DataRow row2 in dt.Rows)

f

L
FUNCTIONS ft = new FUNCTIONS();
ft.FUNCTION SEQ = db.getStringField(row2, "FUNCTION SEQ");
ft.FUNCTION_TYPE = db.getStringField(row2, "FUNCTION TYPE"
ft.FUNCTION_NAME = db.getStringField(row2,
ft.FUNCTION URL = db.getStringField(row2, "
ft.FUNCTION _MODE = db.getStringField(row2,

.alFUNCTIONS.Add(ft);

(i’ e L T =
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Project Management

Historical Site
Assessment (HSA)

Solves  Various type of tasks, schedule
-~ and documents related to

Import of Work Breakdown Struture .
project have to be managed.

Work breakdown, schedule and
management for each stage of

decommissioning e — L
Work items add/update/delete e |

Gantt Chart generaton o8& S— LT
Document management =———= D

Solves  History of major operation
events and incidents have to

be recorded and analysis.
Data import - |

Event query

Classification/Pollution level
management

Nuclide analysis management
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d

, A lot of Non-radioactive, hazardous

y Waste M i Solves waste, low-radioactive object ,and
aste vVianagemen o mixed waste data to be calculated
* Waste classification and managed.

* Quantity tracking
e Waste estimate

Solves Proper model should be developed

Cost Estimation System to estimate cost for

» Define Work Difficulty Factors decommissioning of NPP.

e (Calculation for different types of costs & e

* Labor costs estimate i omm o=
« Cash flow management | e I e
* Maintenance of Engineering reserve fund e e

arr
=
ot
a

H S
LLES

)
o
AL

Institute of Nuclear Energy Research



4

Radiation Dose

Management

Decontamination factor
Shielding factor
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Inventory

Management

e C(Classification of General,

Solves

Power, and Other equipments

* |nventory
add/update/delete/query

Decay factor

Solves

Asset in the plant should be
collected and categorized to form
inventory database for further use.
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/T Lots of engineering data such like

y Solves : :
‘s s plants and equipments with 2D
Demolition & 3D drawings which are difficult to be

Model System parsed and utilized efficiently

* Create and manage 3D
models of pipelines, plants
and equipments

oooooo

e 3D demolition simulation

Auxiliary management works such as
account, communication, risk

Integrated Management  management and others.

e Account management Solves

e Monte Carlo simulation
* Risk assessment management

5P

Institute of Nuclear Energy Research



Solves Need to track the current status

of radiation characteristics at
each site

~ Characteristics Survey

Management

* Create/Update/Delete/Rea
d detective data | am, [FaEsT © Tda 5
* Import/Export report
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Statistical Analysis of detective package
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Characteristic survey data Instrument calibration data

Quality assurance data
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Decommissioning Information
Management System — 3D
Engineering Simulation
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Decommissioning Information System-Engineering
information Query

T2— B SIR AR

&> IQ http://www.taipowercom/Decommission.aspx
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TB 3983 C-1-1A
TB 39.83 C-1-1B
B 183983 C-1-1C
TB 39.83 D-1-1A
TB 39.83 D-1-1B
TB 39.83 E-117-1A
TB 39.83 E-117-1B

Name ASyatome Area No |Room ¥ |+
TB 39.83 C-1-1A 107 T 143

TB 3983 C-1-1B 107 T 143
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3D Engineering Data Base Establishment for
Chinshan NPP

L) Drawing
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ing System of NPP
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3D Model of Reactor & Internals
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‘ The whole plant 3D Model of NPP
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Live Photo
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3D Model of the Building of NPP

3D Model
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Application of Database of NPP Decommissioning
Information Management System

Cuttlng Method Simulation Data query WBS &PM  Waste Management
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3D engineering simulation of NPP Decommissioning

Information Management System

Application of NPP 3D Engineering simulation : Disassembly and Moving Paths Planning,
Waste Inventory, Characteristic Survey Planning, Radiation Dose Analysis, Personnel

Training. ¢ Dismantle Method Simulation € Transport Route Planning /Personnel Training
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‘ Simulation of Disassembly Transport Route Planning

=W Crane capacity :
Z 26.3mt

S| Hatch
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Integration of radiation characteristics survey data and
a 3D models

# 3D identification of detection data

A

REEES) [BR RATEES | RATEEERI0

BHEREO RHEEE
v (mSv/h) (Sv/h) BERRRR Bq/100 em2
= = 5 v a .

(mSv/h)

0.00012

0.00012 0.00012

Corresponding radiation characterlstlcs survey data
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Integration of radiation characteristics survey data and

Embed Detection
Package ID and

Unit Label in 3D AZOlOO'OZ

Virtual
Environment
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3D models
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Radiation Detection Data
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Integration of radiation characteristics survey data and

3D models
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Reactor Vessel Disassembly Operation Planning

ClDisassembly operation planning of reactor &internals
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Reactor Vessel Disassembly Operation Planning

O] Disassembly operation planning of reactor &internals
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Engineering Simulation of Reactor Disassembly
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Simulation of the Transport Route of Nuclear Waste in
Turbine Building
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Simulation of the Transport Route of Nuclear Waste in
TurbinBuiIding
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Conclusion

* By way of the construction of decommissioning
information management system for the preliminery
stage, various data are kept for further usage in
future decommissioning stages.

* The 3D engineering information has been collected
and utilized to help the estimation of the nuclear
waste and cost of decommissioning.

* Introduction of new information technology to
smoothly integrate decommissioning information
system and 3D engineering information will benefit
the decommissioning of the nuclear facility.
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