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Introduction

Collective dose Is a sole indicator concerning radiation
protection(RP) in WANO performance indicators system to
evaluate the performance of nuclear power plant(NPP).
Operation utilities and regulatory bodies regard the collective
dose as the most important indicator to evaluate RP performance
of NPP, even as a sole one.

How to evaluate RP performance of NPP in all its aspect?

Dose the absolute value of collective dose mean the good or
bad of RP management of NPP?
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Annual collective dose of 9 units in Qinshan NPP

(man.mSv)
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Refueling outage is not performed in the year of Annual collective dose below 100 man.mSv.

M.V.: medium value, B.Q.: best quarter
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Generally, for 9 units in Qinshan NPP, before 2012, the
annual collective dose is between the WANO medium
value and best quarter. In some years, the collective dose is
below WANO best quarter. But after year 2012, the annual
collective dose is higher than the WANO best quarter in
the year when the refueling outage is performed, even
higher than the WANO medium value
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CHEE S hodes o O Annual max. individual dose of 9 units in Qinshan
NPP (mSv)
~ Year | SubPlantl | SubPlant2 | SubPlant3 | Fangjiashan |
2002 | 15.760 0.260 0.692
2003 | 10.370 4.242 3.274 /
| 2004 | 3.530 5.443 8.015 /
2005 | 10.300 7.210 9.350 /
2006 | 8.050 6.318 5.990 /
2007 | 8.450 8.164 5.900 /
| 2008 | 3.577 4.881 9.102 /
2009 | 4.257 7.899 6.415 /
2010 | 4.814 4.946 5.431 /
2011 5.106 11.707 14.637 /
2012 | 3.681 9.389 8.661 /
2013 | 6.073 8.726 6.362 /
2014 | 4.035 8.948 7.192 2.528
2015 | 4.278 7.914 4.964 6.904
| 2016 | 3.439 7.171 7.167 6.595
2017 | 2.135 7.639 6.033 8.503
2018 | 5.687 9.730 6.801 0.984

Annual max. individual dose is for plant, not for unit.
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BRAPAFIE (mSv)
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Except a few years, the most of annual max. individual doses

are below 10mSv.
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B o Individual dose distribution of year 2018 in

Qinshan NPP

Number of radiation workers

I K O R R N
m 2381 2805
m 3302 260 214 107 16 3899
m 1924 224 143 103 14 2408
2151 16 0 0 0 2167

percentage

____Plant___ | <0.5mSv | 0.5-1mSv| 1-2mSv_| 2-5mSv_| >5mSv_| Total _
| SubPlant1 [EEEEEC 6.5 5.2 3.3

' SubPlant2 YW, 6.7 5.5 2.7 0.4 100

' SubPlant3 [EEWEX 9.3 5.9 4.3 0.6 100
99.3 0.7 0 0 0 100

Except fangjiashan plant, refueling outage is performed in the other plants in 2018.
The individual dose distribution of other years is almost the same as that of 2018.

The individual dose of more than 90% radiation workers is below 1mSv.
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Average collective dose per unit of operating
reactors in some countries in 2017
From ISOE annual report 2017

country Number of Average collective dose
operating reactors per nuit (man.mSv)

China 37 391

France 58 610

USA 99 648

Russian 18 495

Korea, 25 301

republic of

Japan 42 129

Germany 8 257
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The duration and collective dose of USA PWR
refueling outage in 2017
From ISOE website

Duration(day) Collective dose (man.mSv)

Average 29 493
Max. 76 1301
Min. 12 202
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The duration and collective dose of all
refueling outages in Qinshan NPP

Duration(day) Collective dose(man.mSv)

Average 43 375
Max. 89 810
Min. 21 66
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General analysis

Based on the data in recent years, both in Qinshan NPPs and overseas
NPPs, we can know that the collective dose of that year could hardly be
below the WANO best quarter once the refueling outage is performed
In the year.

Collective dose is mainly decided by radiation level of worksite and
workload. For a NPP with over 10 years operation and mature
management model, it is very difficult to decrease the collective dose
significantly if the new technology is not adopted, for example,
maintenance strategy improvement.

In Qinshan NPP, from 2002, the most of annual Max. individual dose is
below 10mSv. The Max. is 15.76mSv. Generally, the annual Max.
individual dose is well below the national limit.

In Qinshan NPP, the radiation exposure to more than 90% radiation
workers is below 1mSv.

Generally, the exposure to radiation workers is at a low level.
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Conclusions and suggestions

On the basis of individual dose well below the national
limit and radiation safety of workers enough guaranteed,
It IS not necessary to decrease the collective dose
excessively. For example , in some NPPs, it is required to
decrease the collective dose year by year or the goal Is set
that in the some future years, the collective dose should
be below the WANO best quarter even the best one tenth.
It is unreasonable or wrong to regard the collective dose
as a sole index to evaluate the RP performance of NPP,
even If the collective dose is very important.
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Conclusions and suggestions

Controlling the radiation dose is not the sole aim of RP
management of NPP, furthermore, it is also very
Important to control the radioactive contamination and to
manage the radioactive material.

Both the operation utilities and regulatory bodies should
evaluate the RP management of NPP comprehensively,
taking into account of radiation dose control, radioactive
contamination control and radioactive material
management.

It is not meaningful to compare the absolute value of
collective dose with a significant difference of technical
background.
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Thank you for your attention.
Any comments?
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