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mr#% G2 CGN 1.Introduction

Q: Why should we carry out digital transformation?

A: The coreisto address the pain points of traditional manual management—Iag, blind spots, and
low efficiency. Digital technologies enable real-time monitoring, accurate early warning, and
intelligent optimization of radiation protection, which not only strengthens the safety bottom line

(reducing accidents and radiation doses) but also improves efficiency and cuts costs, while adapting

to reqgulatory upgrades and industry development needs.
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With the core philosophy of "data-driven, model-supported, and scenario-based implementation,” Taishan Nuclear Power

Plant has built a digital system from three dimensions: data acquisition networks, decision systems, and business scenario
reconstruction, achieving intelligent upgrades throughout the radiation protection process.
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3 Construction of Data Intelligent Decision Radiation Management
Acquisition Network Support System Business Scenarios

B Automated Radiation
Protection Inspection and

T Measurement
1 L :
[ aonis I r*nrlﬁl pa—y B Radiation Protection
& o .
Ut 7 I A Emergency Response and
‘ Evaluation
LT B In-depth Mining of Radiation
| [ ouiniss ] Protection Data

Taishan Nuclear Power Plant has established a data foundation, aiming to address practical challenges
in business operations by building an integrated platform and ultimately achieve digital transformation

of its business.
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Construction of Data Acquisition Network
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i RP Management Platform
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Radiation Safety Central Alarm Panel This platform iptegrates_ 9 l_(ey radiation protection modqleg to
ipEEs enable centralized monitoring and backend response, achieving

intelligent and digital management of radiation protection

operations. Key functionalities include:

* Real-time monitoring of surveillance targets

* Recording & tracking of anomalies, with supporting evidence uploads

« Electronic document archiving to build a historical database
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Radiation Management Business Scenarios

~

(Fixed automatic monitoring terminals are installed at key points in the radiation control
area (such as channel entrances, around high-radiation equipment, maintenance work
areas, etc.), and the real-time uploaded measurement data provide dynamic data sources

for the status monitoring panel of the i_RP platform.
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Radiation Management Business Scenarios

radiation monitoring equipment dedicated to nuclear accident emergency, which can quickly complete

accident. Through digital means, the efficiency and accuracy of emergency response have been
significantly improved, gaining critical time for accident disposal.
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G\ishan Nuclear Power Plant has developed a digital emergency response module and supporting rapid \

on-site radiation level monitoring, impact range analysis, and safety evaluation in the event of a radiation
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Radiation Management Business Scenarios
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Case 1: Wireless Monitoring for Source Term Control

During overhaul periods, the effectiveness of oxidation purification directly impacts unit radiation levels, with the duration of
primary loop purification driven by the main pump being the key factor. Traditional approaches typically rely on empirical estimates
of purification time, adjusted dynamically by monitoring radiochemical parameters. However, this heuristic method has a critical
flaw—it lacks real-time radiation data during actual purification, making it difficult to provide scientific justification for extending
main pump downtime.

The radiation source term decision-support module of the smart platform effectively addresses this issue. For example, during an
overhaul at a nuclear power plant, the platform’ s wireless monitoring module aided in extending oxidation purification from the
planned 25 hours to 29 hours (a 4-hour extension). Post-calculation showed a >13% reduction in unit radiation levels,
demonstrating the value of data-driven decisions in optimizing overhaul strategies and enhancing radiological protection.

RCP 160usv/h | 127usv/h | 20.6%
index
RIS 115uSv/h | 101uSv/h | 13.9%
index ’
5910MBqg/ 3970MBq
Primary t /t 32.8%
Coolant
Total
Radioact
ivity 8413MBqg/ 5790MBq 31.2%
t /t ’




Case 2: Dosemtracking ?&mimportant task

3.Effects and Values

B The dynamic dose management during work processes is achieved through the integration of personal dose monitoring locators
and the dose tracking function of the smart platform. This feature consolidates work location data with radiation monitoring

equipment readings, capturing real-time cumulative dose and ambient radiation rates in the worker’ s area.

B Radiation protection engineers can use this function to track dose accumulation and regional radiation levels for specific tasks. By
analyzing historical data, they can optimize protective measures, such as: Adjusting maintenance windows, Enhancing local shielding,

or Deploying lead garments to high-risk zones—effectively reducing worker exposure.
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Case 3: Work burden and Human Error reduction

For Example:

m KRT Automatic Patrol System

« Legacy mode: Manual log compilation/review required ~2 man-hours/day (730 man-hours/year).

« Smart platform: Automated email alerts reduce approval time to negligible levels, achieving >98%
efficiency gain.

B Overtime Personnel Management

« Legacy mode: Daily manual checks via KRC system consumed ~2 man-hours/day (730 man-hours/year,
intensifying during outages).

« Smart platform: Real-time alarm panel monitoring eliminates manual intervention, delivering ~100%
efficiency improvement.

B Dose Management

« Legacy mode: SAP-based manual dose aggregation (e.g., daily/individual/project-specific doses) required
~20 man-hours/day (1,800 man-hours/year during outages).

« Smart platform: Rule-based auto-calculation (RWP/date/personnel filters) provides instant visualization,
achieving >99% time savings.
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The practice of Taishan Nuclear Power Plant demonstrates that the digital transformation of nuclear
radiation protection must follow a "data-driven, model-supported, scenario-implemented" approach.
By integrating technologies and restructuring operations, it achieves dual enhancement in both safety
and efficiency.

Looking ahead, with further breakthroughs in advanced detection technologies, precise positioning
systems, and Al/machine learning, nuclear radiation protection will evolve toward predictive protection
and zero-intervention management. This will drive the industry to establish smarter, more efficient
radiation protection frameworks, providing robust safeguards for the safe and stable operation of

nuclear power plants.
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