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CHAPTER 1. SUMMARY
The Operating Experience Programme is one of the WANO programs included in the range of WANO activities. Activities in the framework of this program have been carried out in the WANO Moscow Regional Centre (MC) since 1989.

2290 WANO-MC event reports (WERs) have been published for the period 1989 to 2017 in the framework of the OE Programme. WANO event database contains 26,238 event reports from the plants of all WANO regional centres.

The share of WANO-MC in the common event database is about 9 % of total number of WERs. At the same time, the number of units in operation at WANO-MC is about 16 % (75 units) of total number of units in the world (457).

This report presents the results of main activities of the WANO-MC OE Programme in 2017 and in particular:

- event report provision to WANO by MC members;
- trend analysis of events at MC NPPs;

- dissemination and use of WANO operating experience in MC;

- implementation of SOER recommendations in MC.

For each area of core activity, the report presents the results achieved in 2017, existing problems and, where possible, further actions for improvement are proposed.

The report also includes the WANO-MC OE Programme indicators for 2017 and comparative analysis with similar indicators of other WANO regional centres (RCs).

CHAPTER 2. EVENT REPORT PROVISION TO WANO BY MC MEMBERS
GENERAL DATA OF WANO-MC EVENT REPORTING
In course of the calendar year the WANO-MC members submitted WANO event reports (WER) that owing to their causes or consequences could be of interest for other WANO members.

In 2017 WANO-MC prepared and posted at the WANO Operating Experience (OE) database 289 reports (WER) that makes 8,7 % of the total number of reports submitted by all regional centres.
Distribution of event reports (WER and PWER) by WANO regional centres in 2014-2017
	Year
	AC
	MC
	PC
	TC
	Total

	2017
	1393
	289
	1023
	601
	3306

	2016
	1533
	274
	1134
	478
	3419

	2015
	1443
	273
	1038
	329
	3082

	2014
	1098
	194
	882
	178
	2352

	% in 2017
	42.1
	8.7
	31.1
	18.1
	100

	Number of events per unit in 2017
	11.4
	3.8
	7.0
	5.4
	7.2

	Number of operating units
	126
	75
	146
	111
	458

	Number of “silent” units
	-
	-
	-
	3
	3


WER posting periods by regional centres in 2014-2017
	Year
	AC
	MC
	PC
	TC

	2017
	118
	112
	156
	128

	2016
	118
	102
	133
	126

	2015
	99
	108
	127
	118

	2014
	89
	117
	133
	119


The recommended period for WER posting to the WANO OE database is 140 days from the event detection. Despite the median value of WER posting increased from 102 in 2016 to 112 in 2017, the WANO-MC indicator in 2017 is the best among the regional centres.

Preliminary WER posting periods by regional centres in 2014-2017

	Year
	AC
	MC
	PC
	TC

	2017
	42
	2
	29
	128

	2016
	14
	2
	61
	123

	2015
	23
	2
	58
	54

	2014
	3
	3
	82
	38


The recommended period for PWER posting to the WANO OE database is 30 days from the event detection. Over the last 4 years WANO-MC has the best indicator value among the regional centres and the median value is 2 days.

As for active distribution of own experience, owing to effective interaction with the plants and other organizations there were no “silent” units at WANO-MC in 2017 (the units that did not submit event reports during the year). In 2017 event reports were submitted for all WANO-MC units including FSUE "Atomflot".

The diagrams below show the trend of reported events in WANO-MC and other regional centres.
Event reports submission trend in WANO-MC in 2006-2017
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The number of events reported by WANO-MC members in 2017 increased compared to 2015-2016. In general, starting from 2012 the positive trend of reported events is noted at WANO-MC. In 2017 the average number of reported events per unit was 3.8 for WANO-MC that is a bit greater than in 2016 (3.7 reported events per unit).
Distribution of event reporting by WANO regional centres in 2013-2017
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Appendix 1 provides the list of WERs reported in WANO-MC in 2017.

Distribution of event reports (WER) by WANO-MC sites in 2016-2017
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Compared to 2016, significant decrease of the number of reports is noted from the following sites: Kalinin, Beloyarsk, Smolensk, Novovoronezh, Bohunice. For instance, Kalinin NPP units 1&3, Smolensk NPP unit 2, Kudankulam NPP unit 1, Leningrad NPP unit 1, South Ukraine NPP unit 2 have the reporting indicator 2 events/year, while three units (South Ukraine NPP unit 1, Kozloduy NPP unit 6, and Zaporozhye NPP unit 1) have the reporting indicator 1 event/year that is well below the average value. Information analysis shows that not all events that fall within the reporting criteria have been submitted to the event database for the other members to study them and learn lessons.

As positive trends, it is necessary to mention significant increase of the number of events reported by Tianwan NPP, Temelin NPP, Dukovany NPP, Rovno NPP, and Armenian NPP in 2017. Four units have the reporting indicator between 2 and 4 times above the average value: Temelin-2 – 18 reports, Tianwan-1 – 10 reports, Armenian NPP – 8 reports, and Rovno-3 – 7 reports.

Distribution of events per unit by WANO-MC countries in 2016-2017
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Compared to 2016 in general there are no significant changes in number of event reports per unit among the WANO-MC countries in 2017. In 2017 significant increase of the number of reports coming from Armenia and Iran was noted. The largest increase of the number of reports is from Hungary and Czech Republic: from 3.8 events per unit in 2016 to 5 and 6.5 events per unit in 2017, respectively.

WANO-MC EVENTS CLASSIFICATION BY SIGNIFICANCE

All events posted to the WANO OE database are reviewed and analyzed by the WANO Performance Analysis Central Team (PACT) to determine event importance using the following four levels: Significant, Noteworthy, Trending, Other.

This classification is based on the event type, severity of event consequences, and probability of more severe consequences.

Distribution of WANO-MC WER by significance in 2014-2017

[image: image6]
Over the last 3 years WANO-MC reports in average 4 Significant events and 12 Noteworthy events every year.
Information on three Significant events was posted in 2017:
– WER MOW 2017-015. Unit shutdown due to unstable readings of process parameters (Novovoronezh NPP-2, unit 1, 23.01.2017, INES level 1). The event led to thermal power increase to 104 % and partial loss of control of normal operation systems' equipment and valves in reactor and turbine buildings.

– WER MOW 2017-057. Group injury (Leningrad NPP, units 3&4, 15.03.2017). A retaining wall collapse resulted in one casualty and one injury.

– WER MOW 2017-203. Pressurizer pressure-operated relief valve (PRZ PORV) failure to close during startup operations during the pressurizer system testing at the unit in hot shutdown state (Kalinin NPP, unit 2, 20.09.2017). The primary circuit transients caused by the event led to initiation of the Emergency Operating Procedures and actuation of several safety systems.
12 WANO-MC events were classified as Noteworthy in 2017.
– Six (6) of them were related to nuclear safety:

In two events deficiencies in the equipment components manufacturing resulted in EDG unavailability and FASIV failure to close thus leading to forced unit outage for 24 and 19 days correspondingly.

One event involved essential service water pipeline leak resulted in forced unit outage for 10,5 days. Event was caused by insufficient monitoring of equipment ageing process over a long period.

Another event revealed design deficiencies related to insufficient essential service water flow via the safety systems' heat exchangers in emergency situations.

Failure to follow procedure of FA unloading from the storage tube resulted in leaktight storage tube loading to the core together with the FA thus increasing the risk of core or loaded fuel damage.

Leak from the dissimilar weld at the SG blowdown systems' drainage nozzle resulted in unit outage for 30 days to inspect all weld joints of the SG drainage, periodic and continuing blowdown system.

– Four (4) events related to unit reliability impact:

In one case a latent defect of exciter armature bandage resulted in unit outage for 12 days. Another event required 27 days to recover from the hydrogen leakage detected in water-water tank of the generator stator cooling system. These events were caused by the wired bandage manufacturing deficiencies and violation of technology of rubber seals manufacturing and installation to the flange joints of cooling water inlet to the stator winding from the turbine and exciter end.

Increased concentration of dissolved gases in the oil of the 750 kV unit transformer resulted in unit outage for 25 days, and increased turbine vibration resulted in multiple turbine and unit trips due to design deficiencies of the channels for oil injection to the bearings.

– Two (2) events related to industrial safety:

In one case two workers received severe electrical burns during adjustment of the RCP drive's cells. In another case a worker received thermal burns of his face and hands during insulation resistance measurement at the 6 kV cell terminals. The root causes of these events were violation of working procedure at electrical equipment, poor oversight of system realignment, and failure to use electrical PPE.
186 WANO-MC events were classified as Trending. In most cases these events resulted in unplanned automatic or manual reactor trips, or unplanned safety systems actuation or health degradation. Some events resulted in loss of off-site power, violation of Technical Specifications, and application of emergency operating procedures.

Other events at WANO-MC make 30 % of all posted events in average. At other regional centres the stable abrupt increasing trend of WER total number owing to Other events. So, Other events make 41 % of all events in WANO-PC, 44 % in WANO-AC, and 56 % in WANO-TC.

EARLY NOTIFICATION REPORTS
22 event reports important from the safety point of view were received from the MC members and analyzed in 2017 and disseminated in the framework of the WANO Regional Crisis Centre (RCC), including:

10 reports from Ukrainian NPPs;

9 reports from Russian NPPs;

2 reports from Armenian NPP;

1 report from the Czech NPP.
Issues:

Analysis of OE information reporting and availability in WANO-MC showed:

– Insufficient understanding by some WANO-MC members of importance of event reports submission for studying and learning lessons by other WANO members.

– Some preliminary WERs on WANO-MC events are not updated within 140 days as expected. Sometimes it involved important events classified as Noteworthy that present certain interest for other plants.

– For many WANO-MC units the CRE (Collective radiation exposure) indicator is one of the main factors decreasing the WANO Index. But the share of WANO-MC events related to radiation protection gaps reported in 2017 was 1.3 %, namely: out of 289 events reported in 2017 by WANO-MC plants only 4 events were related to radiation protection. Such trend is noted for the last two-three years.

Currently there are sound basis to confirm or deny the fact that low number of reported events related to radiation protection is stipulated by no problems in this area. Therefore, the matter of number of reported RP-related events could be a subject for discussion during the meetings with plant representatives (including meetings with WANO-MC Interface Officers and Site Representatives). It could also be the subject for plant events review during pre-visits arranged within the peer review process.

– Analysis of quarterly WANO-MC plant reports in 2017 showed that 68 events are potentially fall under the reporting criteria and could be of interest for other members but somehow these events were not reported to WANO-MC and thus not posted at the WANO OE database.

Following are the results on non-reported events:

Kozloduy NPP – 10 events,

Dukovany NPP – 8 events,

Loviisa NPP – 7 events,

Leningrad NPP – 6 events,

Zaporozhye NPP, Temelin NPP – 5 events each,

South Ukraine NPP, Bushehr NPP – 4 events each,
Balakovo NPP – 3 events,

Bilibino NPP, Kola NPP, Rovno NPP, Kalinin NPP, Tianwan NPP – 2 events each,

Rostov NPP, Armenian NPP, Smolensk NPP, Kursk NPP, Mochovce NPP, Bohunice NPP – 1 event each.

According to the PI database (DES) information, 12 cases of emergency reactor protections actuation (9 automatic and 3 manual) occurred at WANO-MC plants in 2017. Emergency protections actuation events fall under the WANO reporting criteria and plants are expected to submit such information not only to the DES system, but also to the WANO OE database.

Comparison of information on reactor protections actuation at WANO-MC plants in 2017 between the DES and WANO OE database shows that 4 cases of reactor protections actuation are in the DES but not in the WANO OE database. Besides, according to DES, Kola NPP unit 4 and Kudankulam NPP unit 1 experienced manual actuation of emergency protections in the 3rd quarter of 2017. There are no records on these events in the WANO OE database.

– Five indicators are used for assessment of the WANO event report quality, and London Office developed the assessment criteria and targets common for all regional centres. In part of three indicators (event causes, event consequences, and report accessibility) the quality of WANO-MC WERs is below expectations.

Proposed improvements:

– Management of WANO-MC members under their membership obligations should pay attention to necessity of more active and timely dissemination of own operating experience according to event reporting criteria specified in the WANO Manual "Operating Experience Sub-Programme" MN 01 (Revision 8, January 2018).
– Maximize involvement of the NPP Interface Officers in preparation and submission of reports for the events that fall under reporting criteria including emergency trips that were not reported to the WANO OE database.

– Continue interaction with WANO-MC members on fulfilling membership obligations regarding submission of event reports according to WANO criteria and timely submission and update of preliminary reports within the specified terms.

– Continue interaction with WANO-MC members on improvement of a WER quality. Special attention should be paid to compliance with WER format, provision of attachments to the WER (including root cause analysis, possibly in the original language), detailed information on failed equipment (type, characteristics, vendor or manufacturer), and elements of diagrams, graphs, pictures, and other materials facilitating event understanding. Select good examples of WERs and distribute to the plants for reference.

– Drafting and distribution in WANO-MC of the Russian version of the new WANO Manual "Operating Experience Sub-Programme" MN 01 (Revision 8, January 2018)". Draw attention of the persons responsible for event report preparation and submission (including WANO-MC on-site representatives) to amendments to the document in part of reporting criteria and events classification by their importance.

CHAPTER 3. TREND ANALYSIS OF EVENTS AT MC NPPs
EVENT TREND ANALYSIS IN AREAS OF OPERATIONAL ACTIVITIES
Below is presented the statistical analysis of MC events published in 2017, using the WANO coding system.

[image: image7]
The analysis of events by type of operational activity that was being performed at the time the event occurred or was detected shows that approximately 36 % of events occurred during normal equipment operation.

18 % of events were detected during personnel tour / walkdowns and equipment inspections, 11 % of events were related to preventive maintenance.

About 22 % of events occurred during equipment testing, equipment start-up operations and during equipment isolation /de-isolation.

Event distribution on consequences of the event

[image: image8.emf]140

123

42

37

33

11

9

8

3

3

0 20 40 60 80 100 120 140 160

Equipment damage, Fires, Steam Generator Tube…

Plant transient

Non consequential or near miss

Other

Degradation of safety systems

Degraded plant operating conditions

Personal injuries

Degradation of a safety barrier

Uncontrolled release of Radioactivity

Unforeseen personnel exposure

Consequences


The main dominating consequences of the events were:
- equipment damage (48 % of events)
- and plant transient (about 42 % of events).
14 % of events resulted in degradation of safety systems and degraded station operating conditions. A number of events led to reactor shutdown, turbine trip, power reduction by 10 % or more, or loss of safety train.
15 events (5 % of events) led to personal injuries, release of radioactivity or unforeseen personnel exposure.

Event distribution on failed or affected systems
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The analysis of events related to failed or affected systems shows that:
- 32 % of events occurred due to failures of high and medium voltage AC systems, emergency power generation and uninterruptible power supply systems;
- 25 % of events occurred due to failures and malfunction of the turbo-generator and auxiliaries;
- 17 % of events occurred due to failures of condensate and feedwater systems, main steam pipelines and auxiliary systems;
- 14 % of events were caused by the failure, malfunction or degraded condition of the reactor coolant systems.
Event distribution on failed or affected components

[image: image10]
The analysis of events related to the failed or affected components shows that:
- 41 % of the events were caused by failure (malfunction or degradation) of mechanical equipment. The dominant groups were the failures of pipes, valves, pumps and HVAC equipment;
- 33 % of the events were caused by the failure of electrical equipment. The dominant groups were the failures of main generators, wiring, switchgear equipment, cables, relays and breakers;
- 15 % of the events were caused by the failure of control and monitoring equipment. The dominating groups were instrumentation failures of electrical parameters (current, voltage), as well as position, pressure, level, temperature and flow instrumentation failures.
Event distribution on station status

[image: image11]
The analysis of the status of the reactor or station at the time the event occurred shows that:
- 73 % of the events occurred during steady power operation;
- 20 % of the events occurred when the reactor was at shutdown state ("hot" or "cold") or during refuelling;
- 6 % of events occurred during startup operations, increasing or decreasing power.
ANALYSIS OF EVENT CAUSES USING WANO CLASSIFICATION
WANO uses common to all regional centres coding system for the cause analysis of the events. Event causes are divided into the following three categories:

	Direct Cause:
	The failure, action, omission or condition which immediately produced (or led to) the event.

	Root Cause:
	The fundamental cause(s) that, if corrected, will prevent recurrence of an unusual event or adverse condition.

	Causal Factor:
	Cause(s) that, if corrected, would not alone have prevented the event, but are important enough to be recognised as needing corrective action to improve the quality of the process or the product.


The diagram below shows the trend of direct causes of events over the past three years.

An analysis of direct causes of MC events in 2017 indicates that:

- 41 % of events were caused by mechanical deficiency. Leak was the direct cause of 39 events. Break, rupture, crack, weld failure were the causes of 25 events. Another dominating group of causes were blockage, restriction, foreign material and loosening.

There is a decreasing trend in the number of events (approximately 10 %) caused by mechanical damage compared to 2016.

- 25 % of the events were caused by electrical deficiency. The main dominating groups of electrical failures were short circuit, bad contact and faulty insulation which led to 37 events.

In 2017 there is an increasing trend of events (approximately 6 %, compared to 2016), caused by the failure of electrical equipment.

- The direct cause of 14 % of events was the human factor. The main dominating groups of human factor related events were slip or lapse resulting in 35 events. 5 events were caused by violation of established standards, rules and procedures.

Over the past three years, there is a decreasing trend (from 20 % to 14 %) in the number of events caused by human factor.

Overall distribution of direct causes (%) of MC events for the period 2015-2017
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The distribution of root causes and causal factors (see the diagram below) shows the prevalence of root causes associated with equipment (50 %), and this trend exists for the last three years. It should be noted the presence of a high number of root causes associated with human performance (39 %).

In 2017, there is a decrease (approximately 5 %) in the share of root causes associated with management, compared to 2016. This may be due to a sharp decline of root causes (from 42 % to 16 % in 2017 compared to 2016) associated with the management monitoring and assessment. This trend will be analyzed in 2018 in order to identify the justification for the trend.

Overall distribution of root causes and causal factors (%) of MC events for the period 2015-2017
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The diagrams below show the distributions of the root causes and causal factors of events for equipment, human performance and management.

It should be noted that the category:

- "Equipment performance" (32 %) dominates for the root causes related to equipment,
- "Written procedures and documents" (37 %) dominates with the root causes related to human performance,

- "Decision process" prevails (26 %) dominates for the root causes with management.

Distribution of root causes and causal factors of MC events for the period 2015-2017
Subcategory “Equipment” (%)
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The main dominating root causes associated with equipment are:

- Deficiencies in design configuration and analysis which is the root cause of 72 events (25 % of all events reported in MC in 2017).

- Inadequate manufacturing / installation of equipment, which is the root cause of 54 events.

- Inadequate component monitoring or parameter trending, which is the root cause of 36 events. Five of them were impacted on safety and reliability of the station and were classified as Noteworthy:
In one event, insufficient condition control and equipment aging over a long period of operation led to leak from the essential service water pipeline resulting in forced shutdown of the unit for 10.5 days.

In another event, design deficiencies associated with inadequate flow rate of essential service water through the heat exchangers of safety systems in emergency situations were identified. Insufficient monitoring of required parameters (flow rate through the heat exchanger) was the cause of the event.

- Equipment aging was the root cause of 19 events. These events led to reactor scrams and forced shutdowns, unavailability of safety systems and entry into LCO.

Distribution of root causes and causal factors of MC events for the period 2015-2017
Subcategory “Human Performance” (%)


[image: image15.png]Personal factors

Work organisation

Supervisory methods

Written procedures and documents
Training/Qualification
Man-machine interface
Environmental conditions
Personnel work scheduling
Personnel work practices

Verbal communications

35

45




The main dominating root causes of human performance related events are:

- technically incomplete document;

- inadequate control of contractors;

- self-checking not used or ineffectively applied;

- training / qualification.

Distribution of root causes and causal factors of MC events for the period 2015-2017
Subcategory “Management” (%)
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In 2017, there is a sharp decline (from 42 % to 16 %) of the root causes associated with management monitoring and assessment compared to 2016. Over the past three years, there has been a decrease in the share of root causes associated with deficiencies of policy documents.

There is an increasing in trend of root causes related to safety culture, decision-making and change management. In particular, the increase in the share of root causes related to safety culture is associated with events when lack of questioning attitude and teamwork, lack of control room staff motivation and inadequate risk assessment led to reactor shutdown or power decrease. For example, in one event, wrong execution of activities on the equipment under voltage, led to personnel injury when measuring the insulation resistance at the upper contacts of a 6 kV section cell. In another event, the violation of excavation work requirements led to damaging of the concrete ceiling of the of the safety system cable channel.
CHAPTER 4. DISSEMINATION AND USE OF WANO OPERATING EXPERIENCE IN MC
OE PUBLICATIONS IN 2017
New significant event reports (SER), significant operating experience reports (SOER), Just-in-Time (JIT), and Hot Topics were not issued in 2017.
17 SOERs, 45 SERs and 158 JITs are published on the WANO-MC site in Russian. Appendices 2 and 3 provide the list of SOER and SER, respectively.
London Office issued in 2017:

- RPT 2017-1 "Operational Experience Report 2016";

- OE Monthly Report (event analysis and classification) - Programme status;

- CEO Update - faulty relays in safety systems. This CEO Update is based on the experience of emergency diesel generator failures due to faulty relays in the EDG starting control logic components.
In the 1st quarter of 2017, in order to bring in full compliance with the original English versions, the MC OE Group completed updating and editing the Russian versions of the following WANO OE Program documents: WANO Programme Guideline “Operating Experience” WPG 02, Revision 5, November 30, 2014 and WANO Manual “Operating Experience Programme” MN 01, Revision 7, June 2016. These documents were posted on the WANO-MC website. While performing this work, some inconsistencies in original (English) version of these documents were identified. All comments were sent to all regional centre OE Programme managers and to WANO London Office for consideration and taking into account during the next revision of the documents.

During 2017 the LO started to update the WANO Manual MN 01, Revision 7, and prepare the new Revision 8 of the document. A new version of the WANO Manual “Operating Experience Sub-Programme” MN 01 was completed at the end of 2017. The MC OE Group, as well as other regional centres revised the new version - Revision 8 of the Manual and provided to LO comments and transferred for consideration and correction (most of the MC proposals was adopted).

DISSEMINATION OF EVENT REPORTS FROM OTHER REGIONAL CENTRES

All received and published WANO-MC WERs in Russian are regularly posted on the WANO-MC secure website and are available to all MC staff including WANO-MC Interface Officers and Site Representatives. In addition, all WERs received from the MC members in English are translated into Russian by MC OE Group for further use by the Russian-speaking specialists from the plants and other MC members.

In 2017 the WANO-MC OE Group regularly selected event reports from other regional centres for dissemination among WANO-MC members for studying and learning lessons. Events were selected with account for their applicability at WANO-MC units, and included practically all events classified as Significant and Noteworthy as well as certain Trending and Other events. Selected events were translated into Russian, and summary of selected events together with presentation materials in Russian and English was submitted on monthly basis to all WANO-MC members (including top managers) for familiarization and learning lessons. 141 event reports from other regional centres were issued in Russian in 2017, including 42 reports from WANO-AC, 71 reports from WANO-PC, and 28 reports from WANO-TC.

According to the WANO-MC plants' feedback the monthly overview of events reported by other regional centres allows the plant personnel to study the most significant events that occurred in the industry over the last several months. Prepared presentation materials are convenient for use during topical discussions/meetings at different levels, and in training process.

OE INFORMATION EXCHANGE DURING SEMINARS AND WORKSHOPS

In 2017 the WANO-MC OE Group issued 15 reports with analysis of plant events for preparation for the peer reviews (including pre-startup and corporate reviews) and 5 reports for member support missions.

WANO-MC workshop to exchange experience of SOER 2015-2 "Risk management" recommendations implementation was arranged in 2017.

WANO-MC representatives attended the joint WANO-IAEA seminar on exchanging information and experience of improving effectiveness of the OE use. The seminar has been held since 1998, which allows to coordinate the actions of WANO-MC and IAEA to provide targeted assistance to the members of the WANO-MC on OE.
The topical event analysis results were presented by WANO-MC during international meetings, workshops and seminars such as:

- annual conference of the heads of turbine departments of Russian and foreign NPPs (Moscow, JSC "Concern Rosenergoatom", February 2017);

- Electrical Board meeting on improvement of electrical equipment reliability (Moscow, JSC "Concern Rosenergoatom", October 2017);

- International WANO conference on new units (Minsk, May 2017).

The OE Group was involved in the following WANO-MC programmes activities:

- WANO Peer Reviews:

- Kola NPP (February 2017)

- Dukovany NPP (March-April 2017)

- Smolensk NPP (October 2017)

- Kursk NPP (November 2017);

- WANO Follow-up Peer Reviews:

- Bushehr NPP (November 2017)

- Temelin NPP (October 2017);

- WANO Pre-Startup Peer Reviews:

- Tianwan NPP 3 (June 2017)

- Leningrad NPP 2-1 (December 2017);

- Member Support Missions at the following NPPs and organizations:

- Temelin NPP (March 2017)

- Iranian Operating Organisation (NPPD), Tehran (April 2017)

- Novovoronezh NPP 2-1 (August 2017)

- Atomenergoremont (September 2017).

OE INFORMATION EXCHANGE IN WANO-MC USING THE TECHNICAL REQUESTS

WANO-MC received 371 technical and organizational information requests in 2017 from 17 organizations and 28 NPPs including two NPPs from other regional centres (Sizewell B NPP and Doel NPP). This activity has been carried out by the WANO-MC OE Group in the MC since 2001, and to date more than 4,100 technical requests have been received and processed.
Number of technical requests processed by WANO-MC in 2001-2017
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– Submission of technical requests and responding to them are prompt and effective method of OE exchange among WANO-MC members.

– List of technical requests and full information on responses is posted at the WANO-MC closed website and available to all personnel of WANO-MC Secretariat including WANO-MC Site Representatives.

– Significant increase in the number of technical requests has been noted since 2014 reaching around 370 requests a year.

– There is an increasing trend of specific information requests that require analysis and processing of large information volume both from the database and other sources.
– The most active participants in the exchange of information on OE on technical requests in 2017:

· Paks NPP (26 requests),

· Rovno NPP (26 requests),

· Tianwan NPP (26 requests),

· Zaporozhye NPP (18 requests),

· Balakovo NPP (15 requests),

· Loviisa NPP (responding to requests).

– The most active organisations were the following:

· WANO-MC (64 requests),

· WANO LO (33 requests),

· Rosenergoatom (15 requests),

· VNIIAES (13 requests),

· IAEA (4 requests).

Appendix 4 provides details on the number of requests from NPPs and organisations in 2017.

– The main prevailing topics of technical information requests in 2017:

· additional information on plant events;

· specific features and issues with operation and maintenance of certain equipment and systems;

· practices of applying state-of-the-art techniques, procedures, and guidelines;

· experience of systems and equipment refurbishment;

· nuclear fuel reliability improvement matters;

· search for foreign national and international standards and methodologies;

· improvement of NPP performance organization and administration.

– The WANO OE database is limited and does not contain sufficient detail for trustworthy and comprehensive analysis on certain specific requests. For instance, the database contains limited information on the type (brand), technical characteristics, manufacturer of failed equipment, etc.

Proposed improvements:

– Continue assistance and support to WANO-MC members in part of prompt exchange of OE information using the technical information request practice.

– Study existing practices of monthly event reports use at the plants, identify good practices, and arrange their distribution among the WANO-MC members.
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CHAPTER 5. IMPLEMENTATION OF SOER RECOMMENDATIONS IN WANO-MC
Review of implementation of 239 recommendations contained in 17 SOERs was performed during the WANO peer reviews in 2017.

Implementation of SOER recommendations was assessed based on received preliminary information on plant self-assessment and analysis of documentation on the recommendation topic (procedures, guidelines, reports). Besides, analysis includes the facts identified during observations and interviews of plant personnel.

As of the end of 2017 WANO-MC NPPs achieved the following results regarding implementation of SOER recommendations:

· 70 % of recommendations – satisfactorily implemented;

· 16 % of recommendations – awaiting implementation;

· 10 % of recommendations – not reviewed;

· 3 % of recommendations – further actions required.

Appendix 5 provides detail information of SOER recommendations implementation status at WANO-MC sites.

Status of SOER recommendations implementation in WANO-MC according to peer reviews completed in 2017
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Main results:

– Implementation of SOER recommendations at different plants varies. For instance, Smolensk NPP has the largest percentage of recommendations implementation among WANO-MC plants – 95 %. Four plants (Kozloduy NPP, Paks NPP, Kola NPP, and Balakovo NPP) reached 90-93 % level.

– Kudankulam NPP and FSUE "Atomflot" have the poorest result of recommendations implementation: 18 % of recommendations (more than 40 out of 239 recommendations) are valuated as FAR (further actions required). 
– At three plants (Armenian NPP, Loviisa NPP, and Tianwan NPP) FAR recommendations are 6-10 %. 
– Besides, Kudankulam NPP fully implemented only 29 % of SOER recommendations, and the largest among the WANO-MC percentage of not reviewed recommendations – 46 %.

– For five sites the share of not reviewed recommendations is 25 % and about 10 % in the MC. These are mainly recommendations of SOER 2013-1&2 and SOER 2015-1&2 issued at the end of 2015. Accounting for the fact that implementation of SOER recommendations will be reviewed at seven WANO-MC sites in 2018, it is expected that during the next two years there will be no WANO-MC plants with not reviewed recommendations.

– SOER implementation review results in 2017 show significant increase (more than 30 %) of the implemented recommendations share compared to the previous review 4 year ago. Mainly it is due to the fact that over the period since the last review WANO-MC plants implemented huge volume of the planned works to fully implement SOER recommendations.

– As certain part of recommendations is repeated in different SOER and in the Performance Objectives and Criteria, WANO London Office initiated SOER optimization in 2017. Based on discussions with regional centres a new approach was agreed. According to this new approach starting from January 2018, 61 recommendations of 12 SOER will not be reviewed during peer reviews if the previous reviews confirmed SAT (satisfactorily implemented) status. The MC OE Group prepared the topical presentation for WANO-MC members to familiarize with the new approach.

– Following every WANO-MC peer review the OE group enters information on the SOER recommendations status to the common database (SITS) dedicated to monitoring of SOER recommendations implementation. Similarly, all regional centres periodically update their portion of information, and London Office ensures overall coordination of the database maintenance. The SITS contains all information on SOER recommendations implementation by every plant worldwide and could be a useful tool in search for the best suitable solutions for the plants experiencing difficulties with implementation of individual recommendations.
The detail description of SOER 2011-3, Rev.1 implementation status is provided below due to importance of measures aimed at improvement the sites capabilities to respond on Spent Fuel Pool/Pond Loss of Cooling and Makeup events.

During the WANO peer reviews the implementation status of all seven recommendations contained in the SOER 2011-3, Rev.1 was assessed.

Implementation of SOER recommendations was assessed based on received preliminary information on plant self-assessment and analysis of documentation on the recommendation topic (procedures, guidelines, reports). Besides, analysis includes the facts identified during observations and interviews of plant personnel.

As of the end of 2017, following are the results of the SOER 2011-3, Rev.1 "Fukushima Daiichi Nuclear Station Spent Fuel Pool/Pond Loss of Cooling and Makeup" recommendations implementation:

· 54 % of recommendations implemented;

· 30 % of recommendations awaiting implementation;

· 7 % of recommendations were not reviewed;

· 2 % of recommendations need further actions.

Besides, the review results show that 7 % of recommendations are not plant relevant.
Status of SOER 2011-3, Rev.1 recommendations implementation in WANO-MC
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Main results:
– Kudankulam NPP is the only WANO-MC NPP where implementation of the SOER 2011-3 was not reviewed.

– Only three recommendations of SOER 2011-3 are rated as FAR (further actions required) at WANO-MC (at Loviisa NPP). Analysis of the implementation status was not performed for this NPP.
– All recommendations of SOER 2011-3 are successfully implemented at four sites: Kola NPP, Kozloduy NPP, Paks NPP, and Bohunice NPP.

– South Ukraine NPP implemented the minimum number of recommendations (1 out of 7), and five sites implemented 2 out of 7 recommendations.

– Review results have shown that implementation of SOER 2011-3 Recommendations 1 and 4 was not difficult for the plants, and they have been implemented at 18 and 20 plants correspondingly.

– Review results have shown that plants have paid a lot of efforts to implement recommendations of SOER 2011-3. If the plants keep the pace to eliminate identified gaps, in the near future all WANO-MC plants are expected to implement all SOER recommendations.

Issues:
– Over the last several years difficulties are noted at many plants with implementation of individual SOER recommendations. According to results obtained in 2017, the largest number of recommendations rated as FAR (further actions required) in WANO-MC is noted for the following SOERs:

- SOER 2007-1, Rev.1 “Reactivity control”;

- SOER 2008-1 “Lifting gears, loads lifting and handling”;

- SOER 2010-1 “Shutdown reactor safety”;

- SOER 2011-1, Rev.1 “Reliability of large transformers”.

15 sites experience difficulties with implementation of the following two recommendations:

· Recommendation 3: Verify the adequacy of station abnormal/emergency operating procedures for responding to the loss of SFP cooling and/or coolant inventory. Ensure these procedures include actions and contingencies to monitor SFP coolant level and temperature, and include the capability to make up coolant inventory to the SFPs during a loss of all AC power. Verify that the guidance in the abnormal/emergency operating procedures can be implemented during and following severe weather, seismic events, loss of control room, and flood conditions.

· Recommendation 5: Revise station abnormal/emergency operating procedures that would be implemented during severe weather, seismic events, loss of control room functionality, flood conditions, and/or similar events to include a precautionary statement that SFP level and temperature should be monitored.

Proposed improvements:
– Provide a possibility for the plants to extensively exchange technical experience and knowledge regarding how the plants can further situation in the areas specified in recommendations of SOER 2011-3 Rev. 1, namely Recommendations 3 and 5.

– Provide a possibility for the plants to extensively exchange technical experience and knowledge regarding how the plants can further situation in the areas specified in recommendations of SOER 2007-1, Rev. 1, SOER 2008-1, SOER 2010-1 and SOER 2011-1, Rev. 1.

– Provide targeted assistance to the plants with the largest number of recommendations rated as FAR (further actions required) by arrangement of experience exchange and dissemination of good practices of NPPs with similar designs where these recommendations have been successfully implemented. Kudankulam NPP, Armenian NPP, Loviisa NPP, and FSUE "Atomflot" should be included into the list of plants in need of primary assistance.

– Use capabilities of the SITS database to provide WANOP-MC plants with useful information for searching the best solutions during implementation of individual SOER recommendations.

– Communicate information on new approach to SOER optimization to all plants during peer reviews and pre-visits. Provide the SOER optimization presentation to WANO-MC Interface Officers and Site Representatives for organization of plant personnel familiarization with this information.
CHAPTER 6. OE PROGRAMME INDICATORS
In 2015 the London Office jointly with regional centres developed 9 performance indicators for OE Programme assessment both at regional centres and in the industry globally. The system of indicators allows comparison of OE Programme of different regional centres, and of individual regional centre against the industry indicators.

Operating Experience Programme Indicators in 2017

[image: image20.emf]OVERALL PER CENTRE Overall AC MC PC TC

Global balance in reporting events (across centres) N/A

% of members not reporting (global)

Balance in reporting events (across members per 

centre)

 important events identified as not reported (global)  events identified as not reported (per centre)

Global balance in reporting important events (significant 

and noteworthy) across centres

N/A

Events with important lessons for other members

Events with important lessons for other members 

by regional centre

NRV SOER OLDER THAN 4 YEAR NRV SOER OLDER THAN 4 YEAR (per centre)

Quality of events reported (global) Quality of events reported (per centre)

Timeliness of events reported (global) Timeliness of events reported (per centre)

Preliminary WER (global) Preliminary WER (per centre)

legend:

green ok

white enhancement needed

yellow a lot of enhancement needed

red not ok

blue no target

Grey Metric updated only on yearly basis


– Comparative analysis of the WANO-MC OE Programme implementation in 2017 against similar indicators of other regional centres shows that 4 out of 9 indicators are "green" that is the best result among the regional centres. The WANO-MC has the best result among the regional centres for two indicators:

· timeliness of event report submission (average duration of report publication in WANO-MC is 112 days instead of expected 140 days);

· not-reported significant events (there were no events in WANO-MC that would be communicated via other information channels and not reported to the WANO OE database).

– Two WANO-MC OE Programme indicators are "yellow" (requiring many improvements) thus requiring additional actions to improve the situation. They are:

· quality of event reports (such quality factors as event causes, event consequences, and event accessibility for understanding are below the expected target of 3.8);

· number of preliminary event reports not updated within 140 days (some preliminary reports including reports on important events were updated with significant delay).

– In 2017, all the MC sites periodically submitted an event reports (WER) to the MC OE Group for publication in the WANO OE database. The main shortcomings of received WERs were deviations from the required WANO WER format (specified in the MN 01 Manual), and the language of the report provided.
WER format: only 37 % (92) of event reports submitted to the WANO-MC OE Group corresponded to the WANO WER format. Some MC member organizations provided the WER in a format different from recommended. This required the OE Group to perform an additional correction of information in order to prepare the WER in the required format before being published.
Language of WER provided: only 30 % (86) of WERs were submitted to WANO-MC OE Group in the language of publication (in English). 188 WERs were submitted in Russian and were translated into English before being published.
The main weaknesses in the WER quality submitted to the WANO MC in 2017
	WANO Member
	WER / 
(Significant)
	Format
	Language
	WER updating in MC before publication

	
	
	Corresponds to the WER format
	Different from WER format
	English 
	Russian
	

	Armenian
	8/0
	
	+
	
	+
	Abbreviations, language corrections, coding

	Atomflot
	1/0
	
	+
	
	+
	Full report preparation in WANO format

	CEZ
	39/0
	+
	
	+
	
	Small corrections

	Energoatom
	37/0
	
	+
	
	+
	Full report preparation in WANO format

	Fortum
	6/0
	+
	
	+
	
	Small corrections

	Tianwan
	26/0
	+
	
	+
	
	Abbreviations, language corrections, coding

	Kozloduy
	3/0
	+
	
	
	+
	Abbreviations, language corrections, coding

	Kudankulam
	4/0
	+
	
	+
	
	Abbreviations, language corrections, coding

	Bushehr
	6/0
	+
	
	
	+
	Full report preparation in WANO format

	Paks
	20/0
	+
	
	+
	
	Small corrections

	Rosenergoatom
	123/3
	
	+
	
	+
	Abbreviations, language corrections, coding

	Slovenske Elektrarne а.с.
	16/0
	+
	
	+
	
	Small corrections

	Belarusian
	0/0
	+
	
	
	+
	Abbreviations, language corrections, coding

	Total
	289/3
	92
	182
	86
	188
	


All NPPs in the Czech Republic, Slovakia, Hungary, China and India submitted the event reports in the required format and in English. Minor corrections, mainly making the event reports easy to understand, were made before the WER entering into the WANO OE database.
Proposed improvements:
– Nuclear power plants need to improve the quality of information submitted in the WANO event report (WER) format according to the established criteria (MN 01). Such WER quality indicators as event causes, event consequences, and report accessibility for understanding require significant improvement.

– Significantly decrease the number of preliminary event reports not updated within 140 days. Primarily, Significant and Noteworthy reports must be updated in due time.
APPENDIX 1
WANO-MC WERs IN 2017
	Report Number
	Unit Reference
	Event Date
	Title

	WER MOW 17-0001
	Tianwan 2
	30.09.2016
	The grounding indicators were inconsistent with MCR display

	WER MOW 17-0002
	Smolensk 1
	06.01.2017
	Turbine Generator No.2 was Tripped to Repair an Oil Leak Through the Auxiliary Transformer

	WER MOW 17-0003
	Mochovce 1
	07.01.2017
	Spurious actuation of main transformer protection

	WER MOW 17-0004
	Leningrad 1
	07.01.2017
	Insulating Sheaths of the Cables Laid on the Cable Routing Racks in the Spent Fuel Storage Facility Burned Down

	WER MOW 17-0005
	Kalinin 3
	06.01.2017
	Turbine Generator No.3 Was Manually Tripped due to a High Concentration of Dissolved Gases in the Main Transformer Oil

	WER MOW 17-0006
	Armenia 2
	08.01.2017
	One of the Two Turbine Generators Tripped Off Line due to High Hydrogen Content in the Generator Cooling System

	WER MOW 17-0007
	Loviisa 2
	12.01.2017
	The Unit was shut down for the leak repair

	WER MOW 17-0008
	Temelin 2
	07.09.2016
	Turbine Shutdown due to High Vibrations

	WER MOW 17-0009
	Temelin 2
	14.10.2016
	Actuation of a Limitation System after the Loss of Condensate Pump due to Incorrect Manipulation

	WER MOW 17-0010
	Armenia 2
	13.01.2017
	Lo-Lo Grid Voltage Caused One Out of Two Running Turbine Generators to Trip

	WER MOW 17-0011
	South Ukraine 3
	19.01.2017
	The Unit disconnected from the grid due to vacuum degradation

	WER MOW 17-0012
	Novovoronezh-2 1
	19.01.2017
	Turbine Generator Tripped off Line due to a Push-Button Breaker Failure

	WER MOW 17-0013
	Novovoronezh-2 1
	21.01.2017
	Unit 1 reactor scram on loss of all Reactor Coolant Pumps

	WER MOW 17-0014
	Tianwan 2
	05.10.2016
	Breach of Welding Procedure Qualification Report during Welding

	WER MOW 17-0015
	Novovoronezh-2 1
	23.01.2017
	Unit 1 Reactor Scram during the Test

	WER MOW 17-0016
	Paks 1
	14.07.2016
	Unit 1 Shutdown due to the fall of the 5th CRDM group assemblies

	WER MOW 17-0017
	Zaporozhye 4
	08.12.2016
	A Leaky Bellows Identified on the Main Valve Associated with Pilot Operated Safety Valve 4TX80S03

	WER MOW 17-0018
	Armenia 2
	23.01.2017
	Armenia Unit 1 Lost Power due to 110 kV Switchyard Protection Actuations and Trip of Generator No.3

	WER MOW 17-0019
	Leningrad-2 1
	27.01.2017
	A Group Accident during Operations to Adjust Reactor Coolant Pump Motor Cubicles

	WER MOW 17-0020
	Armenia 2
	28.01.2017
	One of the Two Running Turbine Generators Shed Load to the Non-Vital Load Level

	WER MOW 17-0021
	Loviisa 1
	25.08.2016
	Fuel loading incident with stuck hermetic bottle getting into the reactor core

	WER MOW 17-0022
	Rostov 2
	21.01.2016
	A Leak from the Flanged Connection Seal on the Blowdown Line Associated with Steam Generator Cold Header

	WER MOW 17-0023
	Kalinin 3
	31.01.2017
	Turbine Generator No.3 was Manually Tripped due to Turbine Automatic Control System Malfunction

	WER MOW 17-0024
	Smolensk 1
	12.02.2016
	A 6 kV Circuit Breaker Associated with Generator Gas Cooler Pump No.21 Failed to Start When Operated with a Control Switch during a Scheduled Generator Gas Cooler Pump Changeover

	WER MOW 17-0025
	Novovoronezh 4
	30.04.2016
	Novovoronezh Unit 4 Shutdown to Repair a Leak from the Piping Associated with the Pressure Difference Instrumentation and Controls

	WER MOW 17-0026
	Kalinin 2
	21.03.2016
	An Electric Motor of the Oil System Pump Associated with the Reactor Coolant Pumps (RCP) Tripped from a Short Caused by the Defective Contact Joint in the Electric Motor Terminal Box

	WER MOW 17-0027
	Balakovo 1
	26.10.2015
	Main Safety Valve Seat Surface Had to Be Repaired

	WER MOW 17-0028
	Temelin 2
	19.11.2016
	TG trip due to failure of rotor vibration sensor in generator

	WER MOW 17-0029
	Leningrad 3
	30.04.2016
	Turbine Generator No.5 Tripped Manually to Address Lo-Lo Generator Hydrogen Pressure

	WER MOW 17-0030
	Novovoronezh-2 1
	25.08.2016
	Turbine Generator Tripped Off Line As a Result of Electric Protection Actuation due to Control Cable Short Circuit

	WER MOW 17-0031
	Kursk 1
	16.10.2016
	The Unit Was Down Powered Per Authorized Application due to High Raw Water In-Leakages Into the Condenser

	WER MOW 17-0032
	Novovoronezh-2 1
	29.01.2017
	Reactor Protection Actuation to Trip the Reactor during Testing per Approved Work Package due to Deficient Design Algorithm

	WER MOW 17-0033
	Bilibino 4
	29.10.2014
	Feedwater Flow Degradation due to Feedwater Controller 4RP-2 Inoperability In an Automatic Mode

	WER MOW 17-0034
	Kursk 3
	10.01.2015
	Turbine Generator No. 6 Tripped Manually to Restore the Leak Tightness of the Moisture Separator Reheater (MSR) Drain Collector Tank Manhole

	WER MOW 17-0035
	Leningrad 4
	05.02.2017
	A Loss of One of Two Turbine Generators from the Loss of Excitation

	WER MOW 17-0036
	Bilibino 3
	13.10.2014
	Drain and Air Valve Lines Associated with Feedwater Piping Had to Undergo Unplanned Maintenance to Repair Weld Defects

	WER MOW 17-0037
	Rostov 1
	23.08.2015
	Accelerated Wear of Thrust Shoe Babbit Layer due to Anti-Friction Property Degradation Caused by Reactor Coolant Pump No.1 Misalignment

	WER MOW 17-0038
	Bilibino 3
	05.12.2014
	A Feedwater Pipeline Had to Be Removed from Service to Repair Weld Defects Identified Through Hydraulic Testing during a Major Overhaul

	WER MOW 17-0039
	Kursk 2
	04.12.2015
	Turbine Generator No. 4 Tripped Manually due to Unavailability of Turbine Lube System Oil Pumps

	WER MOW 17-0040
	Kalinin 4
	08.02.2017
	DG 4GW failed to power supply of the vital bus 4BW

	WER MOW 17-0041
	Zaporozhye 4
	30.01.2017
	The Unit Tripped Off Line due to Loss of 750 kV High-Voltage (HV) Dneprovsk Overhead Line

	WER MOW 17-0042
	Balakovo 3
	16.02.2016
	Non-essential Service Water Pump Entered an Unplanned Maintenance due to High Vibration on the Electric Motor Bearing

	WER MOW 17-0043
	Leningrad 3
	08.02.2017
	Turbine Generator No.5 was Manually Tripped Off Line due to Generator Excitation System Inoperability

	WER MOW 17-0044
	South Ukraine 2
	21.03.2016
	South Ukraine Unit 2 Had to Be Down Powered and Tripped off Line Manually to Address Hydrogen in a Gas Trap and Water-Water Tank Associated with the Generator Stator Cooling System

	WER MOW 17-0045
	Temelin 2
	09.09.2016
	Steam Generator Secondary Side Leak

	WER MOW 17-0046
	Temelin 1
	19.12.2016
	High Temperature of the Generator Bearing

	WER MOW 17-0047
	Rovno 3
	16.02.2017
	Reactor Protection System Actuation While Unit 3 Was Being Synched with the Grid

	WER MOW 17-0048
	Dukovany 1
	28.11.2016
	Control rod assembly subsidence due to the control system failure

	WER MOW 17-0049
	Kozloduy 5
	22.02.2017
	Reactor power reduction due to control rod falling on the bottom position

	WER MOW 17-0050
	Smolensk 2
	28.02.2017
	Unit 2 Shut down manually due to Activity Detection inside the Lower Water Piping Room

	WER MOW 17-0051
	Tianwan 2
	27.10.2016
	Anti-seismic hook dropped when the trolley was being dismantled during modification of travelling crane of Unit 2 Turbine Building

	WER MOW 17-0052
	Paks 4
	25.06.2016
	Reactor Coolant Pump RCP 2 of unit 4 tripped due to spurious high seal water temperature signal

	WER MOW 17-0053
	Paks 3
	02.08.2016
	Unavailability of diesel generator due to leak repair on the lubrication system pipeline

	WER MOW 17-0054
	Smolensk 2
	09.03.2017
	One of the Two Turbine Generators Tripped Manually to Identify and Address the Causes of Generator Normal Excitation Insulation Degradation

	WER MOW 17-0055
	Balakovo 1
	18.10.2016
	A Low Pressure Heater Drain Pump Failed to Start due to a Mechanical Problem in the 6 kV Circuit Breaker

	WER MOW 17-0056
	Kola 2
	08.11.2016
	Main Condensate System Valve Rework due to Deficient Maintenance and Verification

	WER MOW 17-0057
	Leningrad 3
	15.03.2017
	#PRELIMINARY# A Group Industrial Accident

	WER MOW 17-0058
	Balakovo 1
	20.03.2017
	Unit 1 Had to Be Shutdown Per Respective Work Application due to Increased Water Entry into Containment from the Active Drains System

	WER MOW 17-0059
	Rostov 3
	04.09.2016
	Mechanical Failures of Cooling Tower Sprinkler Support Beams

	WER MOW 17-0060
	Armenia 2
	16.09.2016
	A Motor Driven Feedwater Pump Tripped during Testing

	WER MOW 17-0061
	Balakovo 1
	25.03.2017
	RTP Reduction to 10 % due to a Defective Test Block in the 1st Set of Protections Associated with Transformers Nos.1,2

	WER MOW 17-0062
	Rovno 1
	25.03.2017
	#PRELIMINARY# The Unit Was Down Powered to 10 % As a Result of Main Transformer Gas Protection Actuation

	WER MOW 17-0063
	Paks 2
	30.10.2016
	Simultaneous inoperability of two safety systems due to fuel pump failure of diesel generator at ’W’ system

	WER MOW 17-0064
	Tianwan 2
	12.01.2017
	The Unit 2 turbine main steam valve 2MAA01AA140 closed for unknown reason

	WER MOW 17-0065
	Mochovce 2
	28.03.2017
	Spurious closure of valve on the feed water line to first steam generator

	WER MOW 17-0066
	Mochovce 1
	01.04.2017
	The sleeve of refuelling machine was bent during sipping test

	WER MOW 17-0067
	Leningrad 2
	04.04.2017
	A Normal Feeder Breaker Associated with 6 kV Normal Power Buses Tripped Triggering the Loss of Power to Vital Buses and Diesel Generator Startups

	WER MOW 17-0068
	Leningrad 4
	10.04.2017
	750-kV Switchyard Breaker Trips

	WER MOW 17-0069
	Balakovo 2
	11.04.2017
	#PRELIMINARY# An Industrial Safety Accident during Containment Pre-stressing Rope Replacement

	WER MOW 17-0070
	Kalinin 4
	06.04.2017
	Electrical Load Reduction from a Circulating Water Pump Trip

	WER MOW 17-0071
	Kola 3
	06.04.2017
	An Industrial Safety Accident Occurred When Measuring Insulation Resistance on Upper Terminals in 6 kV Bus Cubicle

	WER MOW 17-0072
	Rostov 1
	14.04.2017
	A Dump Valve Failed While Tested at the Shutdown Unit

	WER MOW 17-0073
	Rostov 1
	18.04.2017
	Unit Shutdown to Repair a Hydrogen Leak from the Main Generator

	WER MOW 17-0074
	Leningrad 2
	27.01.2017
	A Loss of Turbine Generator No.3 from Protection Actuation on Lo-Lo Vacuum in Turbine Condensers Resulted in RTP Reduction

	WER MOW 17-0075
	Kalinin 4
	20.04.2017
	Unit 4 generator tripped due to Turbine Governor System oil pressure drop

	WER MOW 17-0076
	Tianwan 3
	16.01.2017
	Simultaneous loss of electric power of demineralized water building and boiler room

	WER MOW 17-0077
	Tianwan 3
	06.02.2017
	The blade of the cooling fan #7 of the main transformer phase A 30BAT11AN007 ruptured

	WER MOW 17-0078
	Tianwan 3
	05.03.2017
	The isolation boundary for Unit 3 Demineralized Water System radiographic testing was not complete

	WER MOW 17-0079
	Tianwan 3
	26.02.2017
	The piezometer tube of fan was cut up without informing MCR

	WER MOW 17-0080
	Tianwan 3
	20.01.2017
	The Valve Element of Check Valve 30XJN40AA645/647 Wasn’t Reassembled after Being Flushed

	WER MOW 17-0081
	Kursk 4
	17.11.2016
	RTP Reduced to 50 % After the Main Generator Had to Be Tripped to Repair an Oil Leak from the Shaft End Seal

	WER MOW 17-0082
	Dukovany 4
	31.07.2014
	Reactor Coolant Pump (RCP6) trip

	WER MOW 17-0083
	Dukovany 3
	04.11.2016
	Shutdown of cooling water pump No.2

	WER MOW 17-0084
	Dukovany 4
	01.11.2014
	Leak of Essential Service Water pipeline at displacement of the Central Pumping Station

	WER MOW 17-0085
	Dukovany 2
	25.03.2014
	Turbine trip on high level in Moisture Separator and Reheater

	WER MOW 17-0086
	Rostov 2
	25.04.2017
	Unit Trip from Turbine Generator Excitation System Protection Actuation

	WER MOW 17-0087
	Kursk 2
	17.10.2016
	Turbine Generator No.4 Tripped from Increased Gas Trap Hydrogen

	WER MOW 17-0088
	Tianwan 1
	12.01.2017
	The quality of the SG’s blow-down water fluctuation

	WER MOW 17-0089
	Rostov 2
	01.05.2017
	Repair a Steam Leak from the Valve Flange on the Steam Generator No.4 Sampling Line

	WER MOW 17-0090
	Novovoronezh-2 1
	09.05.2017
	Electrical Load Reduction from a Loss of a Circulating Water Pump

	WER MOW 17-0091
	Tianwan 2
	22.01.2017
	The alarm “Drive fault” appeared and turbine oil regulating system pump 2MAX12AP001 tripped

	WER MOW 17-0092
	Rovno 2
	13.05.2017
	Reactor 2 Down Powered due to a Loss of Circulating Water Pump

	WER MOW 17-0093
	Zaporozhye 1
	21.05.2017
	Unit 1 disconnected from the grid

	WER MOW 17-0094
	Zaporozhye 1
	21.05.2017
	A Non-Vital Bus De-energized during Switchover of Non-Vital Loads at the Shutdown Unit

	WER MOW 17-0095
	Paks 4
	26.08.2016
	Unavailability of unit 4 Y step by step load sequencer

	WER MOW 17-0096
	Paks 2
	18.09.2016
	Unit 2 step by step load sequencer function disabled due to non-acknowledgeable failure alarm on undervoltage relay in metering cubicle

	WER MOW 17-0097
	Paks 3
	07.02.2017
	Reactor period T<10 sec trip signal generated during filling of open reactor vessel during unit outage

	WER MOW 17-0098
	Mochovce 2
	16.02.2017
	Super emergency feed water pump Inoperability

	WER MOW 17-0099
	Mochovce 1
	17.04.2017
	Foreign material has been found in the pressurizer

	WER MOW 17-0100
	Mochovce 1
	19.05.2017
	Safety Systems valves failed to open during the test

	WER MOW 17-0101
	Smolensk 1
	25.05.2017
	A Leak Was Observed from the Blowdown and Cooldown System Pipeline

	WER MOW 17-0102
	Zaporozhye 6
	26.05.2017
	Leak of the pressure control pipeline upstream of intake master valve of reactor coolant pump No4 (RCP-4)

	WER MOW 17-0103
	Paks 2
	27.10.2016
	Radiation exposure in excess of allowed dose limit during high risk radiological work in steam generator

	WER MOW 17-0104
	Zaporozhye 3
	29.03.2017
	A Cooling Pump Associated with the Spent Nuclear Fuel Pool Tripped due to Stator Slot Insulation Breakdown

	WER MOW 17-0105
	Zaporozhye 2
	04.04.2017
	A Trip of Circulating Water Pump VC10D03 to Repair a Leak from the Tubular Section of the Model K-1000-60/1500-2 Turbine Condenser

	WER MOW 17-0106
	Bilibino 1
	03.12.2016
	A Spurious Fire Alarm Actuation in the Сable Tunnel due to Smoke Intrusion from the Adjacent Premises during Welding

	WER MOW 17-0107
	Loviisa 2
	17.09.2014
	Main Steam Safety Valve opening delay

	WER MOW 17-0108
	Tianwan 1
	06.03.2017
	Humidifier frequently started up and shut down

	WER MOW 17-0109
	Tianwan 2
	08.03.2017
	A big fluctuation of valve position during switchover of the main feedwater pump

	WER MOW 17-0110
	Tianwan 1
	21.03.2017
	The under-pressure in containment decreased during trial operation after fan maintenance

	WER MOW 17-0111
	Tianwan 1
	25.03.2017
	The indication of liquidometer was inaccurate

	WER MOW 17-0112
	Tianwan 1
	27.03.2017
	The connecting flange of expansion joint of automatic spray water FP system ejected water

	WER MOW 17-0113
	Tianwan 1
	07.05.2017
	The sampling pipeline of flow orifice plate on the Emergency Core Cooling System was assembled reversely

	WER MOW 17-0114
	Kalinin 1
	16.12.2016
	Loss of Power to the 0.4 kV Metal-Clad Switchgear Associated with the Administrative Building When Construction Workers were Connecting the Equipment

	WER MOW 17-0115
	Novovoronezh 5
	21.02.2017
	RTP Reduction to 90 % per Urgent Work Application to Identify the Causes of CRDM Controller Switchover to “Off Normal Position”

	WER MOW 17-0116
	Smolensk 1
	09.06.2017
	TG No.1 Had to Be Tripped to Address Steaming from the Protective Coating

	WER MOW 17-0117
	Kalinin 4
	12.06.2017
	A Loss of the Circulating Water Pump Triggered Unit Power Reduction

	WER MOW 17-0118
	Balakovo 4
	12.12.2016
	A Separate Discharge Pump Associated with Moisture Separator Reheaters Had to Undergo Unplanned Maintenance to Repair a Leaking Flanged Connection on the Pressure Relief Line

	WER MOW 17-0119
	Dukovany 4
	17.02.2017
	Incorrect actuation of the Undervoltage Protection for 6 kV busbar and start of DG due to a relay failure

	WER MOW 17-0120
	Dukovany 2
	07.03.2017
	Transfer of Unit 2 from mode 4 to mode 5 to finish armaments of the Emergency Feed Water routes

	WER MOW 17-0121
	Dukovany 2
	15.03.2017
	Inflow from the box of approx. 300 lph because of underpassing valves 251TC017,018 caused by boric acid crystallized at the valve seats

	WER MOW 17-0122
	Rovno 3
	15.06.2017
	Rovno Unit 3 Tripped Off Line from 330 kV Busbar Differential Protection Actuation to Trip a Main Transformer

	WER MOW 17-0123
	Leningrad 4
	15.06.2017
	Unnecessary Ground Fault Protection Actuation to Trip Turbine Generator No.8 Off Line on a Nonexistent Ground Fault in the Generator Stator Circuit

	WER MOW 17-0124
	Dukovany 1
	30.03.2017
	Leak at the secondary dividing plane of a reactor coolant pump

	WER MOW 17-0125
	Kola 1
	16.01.2017
	A Solid Radwaste Incinerator System Removed from Service due to Incinerator Damage from the Direct Burner Flame Impact on the Furnace

	WER MOW 17-0126
	Balakovo 3
	16.02.2017
	A Spent Fuel Pool Cooldown Pump Removed from Service for Unplanned Maintenance

	WER MOW 17-0127
	Temelin 2
	10.04.2017
	Samples from aggressive wastewater tanks confused

	WER MOW 17-0128
	Novovoronezh 3 (Shutdown)
	26.01.2017
	Fuel Exam Identified a Premature Fuel Assembly Failure

	WER MOW 17-0129
	Kudankulam 1
	05.09.2016
	Unit 1 Condenser Cooling Water Pump Motor Fan Failure

	WER MOW 17-0130
	Kozloduy 6
	04.10.2016
	A Maintenance Worker Injury

	WER MOW 17-0131
	Bohunice 4
	19.05.2017
	A short circuit on the transformer 6/04 kV 2CT81

	WER MOW 17-0132
	Temelin 2
	13.04.2017
	Unsuccessful Train 1 ELS due to faulty power source

	WER MOW 17-0133
	Rostov 3
	23.06.2017
	Three Reactor Coolant Pumps (RCP) Tripped during Reactor Heat-up after the Outage

	WER MOW 17-0134
	Kalinin 1
	07.10.2016
	A Non-Essential Service Water Pump Removed from Service to Allow Unplanned Maintenance

	WER MOW 17-0135
	Paks 4
	01.06.2017
	Unavailability of unit 4 step by step Y load sequencer (YLS) function as a result of troubleshooting ground fault on 40EY switchboard

	WER MOW 17-0136
	Beloyarsk 4
	15.01.2017
	A Refueling Machine Failed to Engage with a Shim Rod (KS 9) in a Discharge Elevator Thimble due to the CRDM Head Damage from a Contact with a Refuelling Mechanism Gripper

	WER MOW 17-0137
	Paks 3
	28.02.2017
	Generation of steam generator level protection signal while maintaining SG levels manually during startup physics tests

	WER MOW 17-0138
	Paks 2
	01.03.2017
	Reactor coolant pump (RCP) tripped on spurious high temperature signal of autonomous cooling circuit

	WER MOW 17-0139
	Temelin 2
	11.05.2017
	Emergency feedwater valve was moved out of control

	WER MOW 17-0140
	Kola 1
	22.02.2017
	Turbine Condensers Removed from Service for Unplanned Maintenance to Repair Tubular System Leaks

	WER MOW 17-0141
	Zaporozhye 6
	29.06.2017
	The Unit Was Down Powered due to Loss of Reactor Coolant Pump No.1 (RCP No.1)

	WER MOW 17-0142
	Dukovany 2
	27.02.2017
	Design shortcoming revealed during the safety system parameter inspection - low flow of ESW through safety cooler

	WER MOW 17-0143
	Loviisa 2
	28.02.2017
	Drop of a fresh fuel bundle

	WER MOW 17-0144
	Kozloduy 5
	03.07.2017
	Main Generator Tripped off Line to Allow Replacement of Fuses Blown during a Thunderstorm

	WER MOW 17-0145
	Kalinin 4
	03.07.2017
	Kalinin Unit 4 Down Powered to 520 MWe due to Unstable Turbine Control System Operation

	WER MOW 17-0146
	South Ukraine 3
	06.04.2017
	Primary Hot Header-Steam Generator No.2 Nozzle Weld Joint Discontinuities

	WER MOW 17-0147
	Novovoronezh 4
	23.12.2016
	Differential Protection Actuation on a Ground Fault on Phase A of Overhead Line 110-60T to Trip Reserve Auxiliary Transformer No.60T

	WER MOW 17-0148
	Beloyarsk 4
	05.07.2017
	Unit Power Reduction due to Incorrect Turbine Generator No.7 Rotor Speed Conversion Module Indications

	WER MOW 17-0149
	Smolensk 3
	13.04.2017
	Low Pressure Condenser No.53 Removed from Service to Repair Circulating Water In-Leaks into the Steam Portion of the Low Pressure Condenser

	WER MOW 17-0150
	Rostov 3
	10.07.2017
	Rostov Unit 3’s Power Reduced to Allow Gasket Replacement on the Air Valve Flanged Connection on the Turbine Driven Feedwater Pump

	WER MOW 17-0151
	Kola 2
	09.01.2017
	Unplanned Repairs on a Steam Line Associated with Turbine No.4 Extraction due to a Through Wall Pulse Line Defect

	WER MOW 17-0152
	Beloyarsk 3
	26.12.2016
	A Number 2B Standby Oil Pump Associated with a Motor Driven Feedwater Pump Automatically Started After a Contractor Inadvertently Tripped a Running No.1B Oil Pump

	WER MOW 17-0153
	Bohunice 4
	23.05.2017
	Foreign Material in the Reactor detected during the reactor core check for cleanliness

	WER MOW 17-0154
	Rostov 2
	11.07.2017
	Rostov Unit 2 Down Power after a Loss of Circulating Water Pump No.2

	WER MOW 17-0155
	Armenia 2
	11.07.2017
	A Motor Emergency Feedwater Pump (MEFP) No.1 failed during a periodic test

	WER MOW 17-0156
	Temelin 2
	28.05.2017
	Fuel Leakage during Campaign

	WER MOW 17-0157
	Zaporozhye 5
	14.06.2017
	Foreign Material Found in three Fuel Assemblies during the Unit’s Refueling Outage

	WER MOW 17-0158
	Kola 3
	02.05.2017
	Unit was down powered to 53 % due to TG-6 Generator Excitation Regulator Failure

	WER MOW 17-0159
	Tianwan 1
	28.05.2017
	The openness of high pressure control valve didn’t change when 1# synchronizer continuously sent out closing pulse

	WER MOW 17-0160
	Tianwan 1
	01.06.2017
	The contractor personnel for in-service inspection violated the management regulations for scaffolding operation

	WER MOW 17-0161
	Kudankulam 1
	29.01.2017
	Fast Acting Steam Isolation Valve Failure to Close

	WER MOW 17-0162
	Tianwan 1
	02.06.2017
	The flange threads of neutron and temperature measurement channel was damaged when the cable support of reactor neutron and temperature measurement channel was removed

	WER MOW 17-0163
	Bilibino 2
	05.06.2017
	Control Rods Cooling Circuit Pump (NOS 2A) was switched off by the button due to a motor current abnormal value

	WER MOW 17-0164
	Bilibino 3
	08.06.2017
	A Steam Pressure Control Valve to the Deaerator was moved to the unscheduled repair

	WER MOW 17-0165
	Rovno 1
	11.02.2017
	Main Condenser level measurement channels incorrect operation

	WER MOW 17-0166
	Dukovany 1
	13.03.2017
	Failure to submit a revised In-Service Inspection Programme prior to put the Unit into operation due to deficiencies in the document processing

	WER MOW 17-0167
	Armenia 2
	27.07.2017
	#PRELIMINARY# TG-4 disconnection from the grid by protection actuation

	WER MOW 17-0168
	Rovno 3
	24.04.2017
	Inverter tripped by the protection actuation

	WER MOW 17-0169
	Leningrad 4
	27.07.2017
	DGs 7A, 7B, 8A, 8B automatically started in the idle mode as a result of deenergization of standby busducts of Unit 4

	WER MOW 17-0170
	Novovoronezh-2 1
	31.07.2017
	The Unit Was Tripped Off Line to Troubleshoot High Vibration On Oil Supply Pipelines Associated With the Turbine Control System

	WER MOW 17-0171
	Bohunice 3
	11.02.2017
	Incorrect set pressure switches of steam generator safety valves and unwanted partial opening of the steam generator safety valve when checking of control cabinet pressure switches

	WER MOW 17-0172
	Temelin 2
	15.05.2017
	False alarm of the lower limit position of the Cluster Control Rod

	WER MOW 17-0173
	Rovno 1
	06.08.2017
	Reactor Power Reduction to 10 % to Repair a Leak from the Non-isolable portion of the Oil Line Associated with the Circulating Water Pump

	WER MOW 17-0174
	Kola 4
	26.04.2017
	Unplanned Control Rod Drive Mechanism Replacement due to Low Resistance on the Control Rod Assembly 21-40 Motor Windings

	WER MOW 17-0175
	Paks 3
	09.01.2017
	Diesel generator inoperability due to short circuit in excitation circuit diodes

	WER MOW 17-0176
	Rostov 3
	07.01.2017
	Routine Maintenance Extension due to a Loss of Quick Close Isolation Valve Indication

	WER MOW 17-0177
	Temelin 2
	25.05.2017
	Deformations in the area of sealing grooves of the main reactor flange joint

	WER MOW 17-0178
	Bohunice 3
	12.06.2017
	Actuation of the safety system caused by the signal “4 disconnected loops in Mode 3”

	WER MOW 17-0179
	Bohunice 3
	17.06.2017
	Foreign material detected on the surface of the refuelling pool

	WER MOW 17-0180
	Balakovo 2
	15.03.2017
	Foreign Material Found at the Fuel Assembly Rim

	WER MOW 17-0181
	Rovno 4
	25.08.2017
	Generator 6 of Unit 4 tripped followed by reactor scram

	WER MOW 17-0182
	Balakovo 3
	24.04.2017
	A High Pressure Heater Had to be Removed from Service to Allow Repairs on Eroded Planar-Spiral Tubes

	WER MOW 17-0183
	Leningrad 3
	29.08.2017
	Unit 3 reactor scrammed from minimum controlled power

	WER MOW 17-0184
	Novovoronezh 5
	27.05.2017
	Condensate Pump No.5 Had to Undergo Unplanned Maintenance due to a Lower Bearing Failure

	WER MOW 17-0185
	Beloyarsk 3
	29.05.2017
	Feedwater Pump B Removed from Service to Allow Repairs due to a Loss of Discharge Cover Leak Tightness

	WER MOW 17-0186
	Kalinin 4
	09.09.2017
	Unit 4 of Kalinin NPP disconnected from the grid

	WER MOW 17-0187
	South Ukraine 2
	15.07.2017
	Dropped leakage from the pulse line for monitoring the Main Circulating Pump (MCP-4) main flange integrity

	WER MOW 17-0188
	Bilibino 4
	18.05.2017
	A Dam Drain Pump was removed from service for unplanned maintenance

	WER MOW 17-0189
	Tianwan 1
	24.06.2017
	Feedwater electropositive conductivity deviates from the requirements during Unit 1 start up after outage

	WER MOW 17-0190
	Balakovo 2
	15.09.2017
	A Turbine Feedwater Pump tripped followed by reactor power transient

	WER MOW 17-0191
	Paks 1
	17.05.2017
	Inoperability of diesel generator (DG) due to leak of high temperature (HT) cooling water pump

	WER MOW 17-0192
	Novovoronezh 5
	19.03.2017
	Increased turbine condenser hydrodynamic resistance led to the Circulating Pump pressure fluctuation

	WER MOW 17-0193
	Leningrad 1
	18.09.2017
	#PRELIMINARY# Turbo Generator 1 (TG-1) was disconnected from the grid due to Generator shaft sealing system oil leak

	WER MOW 17-0194
	Temelin 2
	13.06.2017
	Fall of a safety pin into a transport container shaft

	WER MOW 17-0195
	Loviisa 2
	20.09.2017
	Unit 2 manually scrammed following turbine trip

	WER MOW 17-0196
	Kursk 3
	04.03.2017
	Unit 3 power reduction for repairing raw water-in leak into the Turbine Condenser of TG-6

	WER MOW 17-0197
	Beloyarsk 4
	25.04.2017
	6 kV bus tripped on short circuit of the cable’s end splitting terminal

	WER MOW 17-0198
	Loviisa 1
	23.05.2017
	I&C Signal cable's pair shield grounding connector problem

	WER MOW 17-0199
	Balakovo 2
	20.04.2017
	Leakage in close position of a pilot valve of the Pressurizer relief valve 2YP21S04 led to temperature increasing of discharge pipe into the relief tank

	WER MOW 17-0200
	Kursk 4
	24.08.2017
	Kursk Unit 4 Shutdown to Address Uncontrolled Water Entry into Intake Structure Premises

	WER MOW 17-0201
	Bilibino 2
	21.10.2016
	Flow Accelerated Corrosion provoked formation of the through crack in the base metal of the Control & Protection System Cooling Circuit Pipe downstream of the Flow restricting Orifice

	WER MOW 17-0202
	South Ukraine 2
	28.09.2017
	Unit 2 was disconnected from the grid by electric protection actuation

	WER MOW 17-0203
	Kalinin 2
	20.09.2017
	A Pressurizer Safety Valve Failed to Close during Startup Operations Including Pressurizer Testing with Unit 2 in a Hot Condition

	WER MOW 17-0204
	Rovno 3
	07.10.2017
	Main Circuit Pump 3 tripped followed by Unit 3 disconnection from the grid

	WER MOW 17-0205
	Rovno 3
	08.10.2017
	Unit 3 Disconnected from the grid

	WER MOW 17-0206
	Temelin 1
	14.07.2017
	DG Connection Time in ELS Test Failed due to Starting Air System Leakage

	WER MOW 17-0207
	Temelin 2
	05.07.2017
	Foreign Materials Found in the Reactor

	WER MOW 17-0208
	Tianwan 2
	21.06.2017
	The inhibiting and fixing device of Unit 2 24 kV closed busbar cooling system 2BAA90AA005 air valve ruptured

	WER MOW 17-0209
	Bohunice 4
	24.06.2017
	Switching-off the circuit breaker by actuation of the emergency flash protection with the subsequent start of the emergency load sequencing

	WER MOW 17-0210
	Tianwan 2
	06.07.2017
	The reactive power of Unit 2 2XKA10 emergency diesel generator quickly fluctuated sharply without operation

	WER MOW 17-0211
	Zaporozhye 1
	21.05.2017
	Zaporozhe Unit 1 Tripped off from Unnecessary Backup Remote Protection Actuation

	WER MOW 17-0212
	Kursk 1
	17.10.2017
	Kursk Unit 1’s Turbine GeneratorNo.2 Tripped after Auxiliary Transformer No.2 Was Tripped

	WER MOW 17-0213
	Kursk 2
	17.10.2017
	AuxiliaryTransformerNo.2 Tripped Off with Subsequent Reactor Protection Actuation at Unit 2

	WER MOW 17-0214
	South Ukraine 1
	18.02.2017
	Planned Unit Power Reduction to Trip Circulating Water Pump No.3 to Repair a Leak from Discharge Circulating Waterway

	WER MOW 17-0215
	Khmelnitski 2
	20.10.2017
	A Human Performance Error during Work Package Implementation Caused a Safety System to Actuate

	WER MOW 17-0216
	Rovno 4
	06.09.2017
	A Power Switch Failure during a Controlled Leakage Pump Startup

	WER MOW 17-0217
	Rovno 3
	10.07.2017
	A Circulating Water Pump (3VC83D01) Located Upstream of Ejectors Removed from Service to Allow Unplanned Major Overhaul

	WER MOW 17-0218
	Khmelnitski 2
	24.10.2017
	Reactor Protection System Actuation on a Spurious ‘Steam Generator Level Lo-Lo’ Input

	WER MOW 17-0219
	Armenia 2
	19.10.2017
	#PRELIMINARY# Turbine Generator No.4 Tripped Off on the Loss of Excitation

	WER MOW 17-0220
	Mochovce 2
	15.10.2017
	Floating Foreign Material Found in the Reactor Pit

	WER MOW 17-0221
	Temelin 2
	03.08.2017
	Leakage from Secondary Water Purification Line

	WER MOW 17-0222
	Dukovany 4
	22.06.2017
	Foreign Material Drop into Reactor when Replacing Reactor Housing Toruses

	WER MOW 17-0223
	Temelin 2
	02.08.2017
	Decrease in Reactor Power Level due to Turbo-Generator Vibrations

	WER MOW 17-0224
	Beloyarsk 3
	19.04.2017
	Inadvertent High Pressure Turbine Control Valve Closure on the Main Turbine Presumably due to a Broken Stem

	WER MOW 17-0225
	South Ukraine 3
	30.10.2017
	South Ukraine Unit 3 Had to be Tripped Off Line due to Active and Reactive Power Swings

	WER MOW 17-0226
	Tianwan 4
	15.07.2017
	The Switch of the First Series of 6.3 kV Bus Bar of the Emergency Power Supply System(40BEA) for Unit 4 Tripped

	WER MOW 17-0227
	Dukovany 1
	13.07.2017
	Loss of Underpressure in Hermetic Zone due to Incorrect Action of the Operator

	WER MOW 17-0228
	Temelin 2
	26.06.2017
	EDG Shutdown during 3-min Testing Run

	WER MOW 17-0229
	Temelin 2
	26.06.2017
	Foreign Material Found in Hot Collector of SG

	WER MOW 17-0230
	Temelin 2
	02.07.2017
	Coolant Leakage during the Filling of the Safety Systems

	WER MOW 17-0231
	Kudankulam 2
	25.06.2017
	Unit 2 Emergency Protection Actuation on Gamma Activity in SG Steam Line > 7X10-7 Gray/hr

	WER MOW 17-0232
	Smolensk 1
	08.11.2017
	Turbine Generator No.1 Tripped Off from Stator Winding Ground Fault Protection Actuation

	WER MOW 17-0233
	Tianwan 2
	02.09.2017
	Loss of Power Leading to the Stack Sampling Apparatus H-3C-14 of Unit 2 Unavailable

	WER MOW 17-0234
	Paks 1
	07.09.2017
	The Presence of Foreign Material was Identified by Camera Inspection of the Sprinkler System Train Y Pipeline during the Maintenance Outage of Unit 1

	WER MOW 17-0235
	Mochovce 1
	12.05.2017
	Emergency Core Cooling System 2 Unavailable because of Unavailability of the Power-Operated Valve

	WER MOW 17-0236
	Bushehr 1
	02.04.2017
	Fire on the Normal Operating Busbar 10CC

	WER MOW 17-0237
	Balakovo 2
	25.03.2017
	Defects of the Studs in the Main Joint of Reactor Coolant Pump (RCP) 2YD0D01 Revealed during the Outage in 2017

	WER MOW 17-0238
	Kola 3
	17.04.2017
	During an In-Service Inspection of the Reactor Pressure Vessel (RPV) Head, Traces of Boric Acid were Found on One In-Core Temperature Measurement Nozzle Flange

	WER MOW 17-0239
	Zaporozhye 3
	27.10.2017
	Taking an Emergency Diesel Generator (EDG) out of Service for Maintenance while the Reactor was in Cold Shutdown

	WER MOW 17-0240
	Dukovany 4
	07.11.2017
	Controlled Shut Down of the Unit due to Increased Inflow to the Floor Drainage Tank

	WER MOW 17-0241
	Dukovany 3
	04.08.2017
	Foreign Material Detected in Refueling Pit during it Filling

	WER MOW 17-0242
	Bushehr 1
	12.11.2017
	Earthquake of 970 km far Distance from BNPP with a Magnitude 7.4 Richter

	WER MOW 17-0243
	Novovoronezh 5
	25.11.2017
	One of the Two Turbine Generators Tripped Off Line Due to Control Cable Conductor Rupture

	WER MOW 17-0244
	Leningrad 2
	11.08.2017
	Unit 2 Turbine Generator Trip and Unit 2 Power Reduction due to Opening of the 330 kV Circuit Breaker on Actuation of the Reverse-Sequence Current Protection in the Generator-Transformer Set

	WER MOW 17-0245
	Kursk 4
	06.05.2017
	Kursk Unit 4’s Load Reduction by More Than 5 % to Repair Raw Water In-Leaks into a Turbine Condenser

	WER MOW 17-0246
	Kursk 3
	09.05.2017
	Kursk Unit 3’s Load Reduction by More Than 5 % to Repair Raw Water In-Leaks into a Turbine Condenser

	WER MOW 17-0247
	Bilibino 2
	05.05.2017
	Rework Required on Turbine Condensate Piping Due to Centralized Maintenance Workers Departure from Engineering Solution Requirements

	WER MOW 17-0248
	Dukovany 3
	08.08.2017
	Foreign Material Found in the Drainage Pipe when Changing the Safety Valve YA16S03

	WER MOW 17-0249
	Temelin 2
	31.08.2017
	Work Surface Contamination

	WER MOW 17-0250
	Temelin 2
	10.09.2017
	Contractor’s Worker Contamination

	WER MOW 17-0251
	Beloyarsk 3
	24.07.2017
	Unit 3 Power Reduction due to Disconnection of Turbine Generator No.4 from the Grid on Actuation of the Stator Single-Phase Earth-Fault Protection

	WER MOW 17-0252
	Balakovo 3
	15.05.2017
	A Turbine Generator Had to Be Tripped to Repair an Oil Leak from the Detached Connection of the Main Transformer Phase A 24 kV Feeder Breaker

	WER MOW 17-0253
	Kursk 1
	15.05.2017
	Electrical Load Reduction due to Low Service Water Flow Rate Upstream of Feedwater Pump Air Coolers

	WER MOW 17-0254
	Paks 4
	04.08.2017
	Diesel Generator of „X” Safety System of Unit 4 Failed due to Leaky Instrument Pipe of High Temperature (HT) Cooling Water System

	WER MOW 17-0255
	Kursk 1
	28.07.2017
	Feedwater Controller Failed due to a Leak from the Flanged Joint

	WER MOW 17-0256
	Kola 4
	29.08.2017
	Deficient Human Performance Causing Reactor Protection Actuation during Restart Operations

	WER MOW 17-0257
	Paks 3
	08.01.2017
	Exceeding the Limit of Temperature Difference between Cooling Water Returned into and Cooling Water Taken from the River Danube during Removal of Icing Experienced at the Water Intake Plant

	WER MOW 17-0258
	Bilibino 4
	12.07.2017
	A Fuel Leak Detector Had to Undergo Unplanned Maintenance due to Loss of Indications Caused by Electromagnet Armature Sticking

	WER MOW 17-0259
	Paks 1
	07.08.2017
	Startup of ‘Y’ Safety System Diesel Generator due to Reasons Unknown in Cold Shutdown of the Unit, with the Reactor Protection System Deenergized

	WER MOW 17-0260
	Leningrad 4
	09.02.2017
	Electrical Load Reduction to 310 MWe to Repair a Leak from the Turbine Condenser Tubing System

	WER MOW 17-0261
	Bilibino 1
	17.08.2017
	A Design Basis Accident Prevention Piping Weld Had to Be Repaired after In-Service Inspection during Major Overhaul Revealed a Non-Through-Wall Crack

	WER MOW 17-0262
	Paks 1
	18.08.2017
	Delay in Replacement of a Pipe Section of Unit 1 Fire Water System due to Poor Welding Conditions

	WER MOW 17-0263
	Icebreaker Fleet 1
	03.09.2017
	Reactor Protection System Actuation on a ‘Stop. Fast Rotation Speed’ Input

	WER MOW 17-0264
	Paks 1
	31.07.2017
	Degradation of Fuel Cooling Safety Function due to Cutting into Instrument Pipe of Pressure Measuring Circuit in the 6th Loop of Unit 1 due to Insufficient Work Preparation

	WER MOW 17-0265
	Tianwan 2
	11.11.2017
	Two-phase Short Circuit due to Loose of Fixing Screws on Terminal Block of Regulating Valve Aсtuators in Main Steam Bypass

	WER MOW 17-0266
	Paks 1
	01.11.2017
	Burning up of Hydrogen Peroxide Unloading Pump in Process Compartment of Auxiliary Building 

	WER MOW 17-0267
	Zaporozhye 4
	22.11.2017
	Zaporozhye Unit 4 Down Powered and Tripped Off Line to Repair a Hydrogen Leak from the Generator

	WER MOW 17-0268
	Rovno 2
	07.12.2017
	Electrical Load Reduction to Repair an Oil Leak from the Reactor Coolant Pump

	WER MOW 17-0269
	Bohunice 4
	11.10.2017
	Disconnection of 6 kV Switchboard and Section Circuit Breakers with Follow-up Start of Diesel Generator and Reloading System Caused by Spurious Actuation of the Emergency Lightning Protection

	WER MOW 17-0270
	Bohunice 3
	26.10.2017
	Incorrect Adjustment of Speed (revolutions per minute) of Diesel Generator

	WER MOW 17-0271
	Rostov 2
	14.12.2017
	Unit 2 DG Stopped Manually during the Test

	WER MOW 17-0272
	Kudankulam 2
	28.09.2017
	Unit 2 Tripping of Nuclear Component Cooling System Pump on Motor Driving End Bearing Temperature

	WER MOW 17-0273
	Rovno 3
	27.10.2017
	Concrete Plate Damage at the Cable Duct Floor in the Vicinity of the Reactor Building

	WER MOW 17-0274
	Bushehr 1
	24.04.2017
	Primary Circuit Main Pump (RCP) No.4 Tripped

	WER MOW 17-0275
	Bushehr 1
	25.09.2017
	Decrease of the Unit’s Power to 53 % of the Nominal Power Level after a Trip of Primary Circuit Main Pump No.2

	WER MOW 17-0276
	Bushehr 1
	17.05.2017
	12 % Decrease of the Unit Power from the Nominal Power due to Trip of Two Working Pumps of the RG System (Moisture Separator Drains System)

	WER MOW 17-0277
	Bushehr 1
	18.09.2017
	Power Decrease to 800 MW due to a Trip of Circulating Pump of VC system (Main Cooling Water System)

	WER MOW 17-0278
	Zaporozhye 4
	29.11.2017
	Steam Generator Cold Header Air Vent Pipe Damage

	WER MOW 17-0279
	Kursk 1
	02.10.2017
	Inadvertent CRDM Insertion into the Core due to a Reduced Servo Drive Holding Force Caused an Electrical Load to Drop by 60 MW

	WER MOW 17-0280
	Bilibino 1
	17.07.2017
	A Weld Joint on the NB200 Main Pipeline Associated with the Main Circulation Circuit Had to be Repaired After In-Service Inspection Revealed a Weld Defect

	WER MOW 17-0281
	Kalinin 2
	20.06.2017
	A Premature 13.5 % RTP Reduction due to Grid Operator Load Management Schedule Violation by Plant Personnel

	WER MOW 17-0282
	Khmelnitski 1
	11.05.2017
	An Oil Leak from the Flanged Joint of Heat Exchanger 1TK93W02 Associated with the Charging Pump

	WER MOW 17-0283
	Kola 4
	23.09.2017
	Information Update on Main Control Room Monitors Terminated due to Plant Process Computer Algorithms Failure

	WER MOW 17-0284
	Balakovo 4
	13.07.2017
	A Generator Gas Cooling System Heat Exchanger Had to Undergo Unplanned Maintenance to Repair a Leaky Tube

	WER MOW 17-0285
	Kola 1
	03.10.2017
	Information Update on Main Control Room Monitors Terminated due to Plant Process Computer Algorithms Failure

	WER MOW 17-0286
	Kola 2
	24.09.2017
	Uncontrolled Water Ingress into the Electrical Building during Steam Generator Draining

	WER MOW 17-0287
	Novovoronezh 4
	28.05.2017
	Reactor Thermal Power Reduction to Restore Insulation Resistance on Auxiliary Generator Excitation Circuitry

	WER MOW 17-0288
	Dukovany 3
	12.09.2017
	Exceeding of the Groove Length during the Sampling of RPV

	WER MOW 17-0289
	Dukovany 3
	16.08.2017
	Worker Contaminations due to Breach of the Safety Rules while Handling Air Hose


APPENDIX 2

WANO SIGNIFICANT OPERATING EXPERIENCE REPORTS (SOERs)
Active SOERs
SOER 2015-2 Risk Management Weaknesses

SOER 2015-1, Rev.1 Safety Challenges from Open Phase Events 

SOER 2013-2, Rev.1 Post-Fukushima Daiichi Nuclear Accident Lessons Learned 

SOER 2013-1 Operator Fundamentals Weaknesses

SOER 2011-3 Fukushima Daiichi Nuclear Station Spent Fuel Pool/Pond Loss of Cooling and Makeup 

SOER 2011-1, Rev.1 Large Power Transformer Reliability 

SOER 2010-1 Shutdown Safety 

SOER 2008-1 Rigging, Lifting, and Material Handling 

SOER 2007-2 Intake Cooling Water Blockage 

SOER 2007-1 Reactivity Management 

SOER 2004-1 Managing Core Design Changes 

SOER 2003-2 Reactor Pressure Vessel Head Degradation at Davis-Besse Nuclear Power Station 

SOER 2002-2 Emergency Power Reliability 

SOER 2002-1, Rev.1 Severe Weather 

SOER 2001-1 Unplanned Radiation Exposures 

SOER 1999-1 Loss of Grid and the 2004 Addendum 

SOER 1998-1 Safety System Status Control 

Archieved (inactive) SOERs
SOER 2002-1 Severe Weather (replaced by SOER 2002-1, Rev.1)

SOER 2003-1 Large Power Transformer Reliability (replaced by SOER 2011-1)

SOER 2007-1 Reactivity Management (replaced by SOER 2007-1, Rev.1)

SOER 2011-1 Large Power Transformer Reliability (replaced by SOER 2011-1, Rev.1)

SOER 2011-2 Fuel Damage Caused by Earthquake and Tsunami (replaced by SOER 2013-2, Rev.1)

SOER 2011-4 Near-Term Actions to Address an Extended Loss of All AC Power (replaced by SOER 2013-2, Rev.1)

SOER 2013-2 «Post-Fukushima Daiichi Nuclear Accident Lessons Learned (replaced by SOER 2013-2, Rev.1)

APPENDIX 3

WANO SIGNIFICANT EVENT REPORTS (SERs)
SER 2016-2 Unplanned Reactor Shutdown and Equipment Malfunctions Caused by Water Intrusion
SER 2016-1 Failure to Establish and Maintain Required Reactivity Shutdown Margin Following a Reactor Scram
SER 2015-1 Weaknesses in Steam Generator Foreign Material Control
SER 2014-3 Reactor Scram and Safety Injection Caused by Human Errors during Maintenance Activities
SER 2014-2 Common Mode Failure of Emergency Power due to Internal Flooding
SER 2014-1 Temporary Lift Assembly Failure Results in a Fatality, Loss of Offsite Power, Scram and Extensive Equipment Damage
SER 2013-1 Inadvertent Loss of Reactor Coolant Inventory – Affecting Shutdown Cooling
SER 2012-3 Station Blackout and Loss of Shutdown Cooling Event Resulting from Inadequate Risk Assessment
SER 2012-2 Delayed Automatic Actuation of Safety Equipment on Loss of Offsite Power due to Design Vulnerability
SER 2012-1 Personnel Overexposure during In-Core Thimble Withdrawal
SER 2011-2 Reactor Pressure Vessel Upper Internals Damage
SER 2011-1 Primary Coolant Leak Caused by Swelling and Mechanical Failure of Pressuriser Heaters
SER 2009-3 Human Error during Scram Response Results in Inadvertent Safety Injection
SER 2009-2 Unrecognised Reactor Pressure Vessel Head Flange Leak
SER 2009-1 Failure of Control Rods to Insert on Demand
SER 2007-1 Loss of Grid and Subsequent Failure of Two Safety-Related Electrical Trains
SER 2006-2 Degradation of Essential Service Water Piping
SER 2006-1 Flow-Accelerated Corrosion
SER 2005-3 Errors in the Preparation and Implementation of Modifications
SER 2005-2 Weaknesses in Operator Fundamentals
SER 2005-1 Gas Intrusion in Safety Systems
SER 2004-2 Fuel Handling Events
SER 2004-1 Cooling Water System Debris Intrusion
SER 2003-7 Reactivity Events during Performance of an Infrequently Performed Evolution
SER 2003-6 Severe Damage to Fuel External to the Reactor due to a Loss of Decay Heat Removal
SER 2003-5 Operational Decision-Making
SER 2003-4 Condenser Tube Rupture Resulting in Chemical Excursion and Extended Plant Shutdown
SER 2003-3 Internal Contamination and Exit from Site of Contaminated Workers due to Deficiencies in Plant Radiation Protection Programme
SER 2003-2 Piping Ruptures Caused by Hydrogen Explosions
SER 2003-1 Lessons Learned from Power Up-Rates
SER 2002-4 Electrical Workers Severely Injured while Performing Maintenance on Medium-Voltage Switchgear
SER 2002-3 Reactor Pressure Vessel Head Corrosion at Davis-Besse
SER 2002-2 Inadvertent Draining from the Reactor Vessel while at Mid-Loop Conditions 

SER 2002-1 4-kV Breaker Failure Resulting in a Switchgear Fire and Damage to the Main Turbine Generator
SER 2001-3 Intake Structure Blockage Results in Multi-Unit Transients and Loss of Heat Sink
SER 2001-2 Highly Radioactive Particles Associated with Fuel Pool Work
SER 2001-1 Cultural Contributors to a Premature Criticality
SER 2000-4 Isolation of All Low Pressure Feedwater Heaters Results in Complicated Plant Transient
SER 2000-3 Severe Storm Results in Scram of Three Units and Loss of Safety System Functions due to Partial Plant Flooding
SER 2000-2 BWR Core Power Oscillations
SER 2000-1 Reactor Scram and Partial Loss of Essential AC and DC Power During Recovery
SER 1999-4 Criticality Accident at a Uranium Processing Plant
SER 1999-3 Significant Reactor Coolant Sys Leak Resulting from Residual Heat Removal Piping Failure
SER 1999-2 Spurious Containment Spray Resulting in a Severe Plant Transient
SER 1999-1 Main Steam Safety and Relief Valves Unavailable during a Plant Transient
APPENDIX 4

TECHNICAL REQUESTS FROM PLANTS AND ORGANIZATIONS
Number of requests in MC from plants and organizations in 2017
	Nos.
	Organization
	Number of Requests

	1
	WANO MC
	64

	2
	WANO LO
	33

	3
	Rovno
	26

	4
	Tianwan
	26

	5
	Paks
	26

	6
	Zaporozhye
	18

	7
	Rosenergoatom
	15

	8
	Balakovo
	15

	9
	VNIIAES
	13

	10
	Rostov
	12

	11
	Kalinin
	11

	12
	South Ukraine
	10

	13
	Kola
	10

	14
	Mochovce
	10

	15
	Beloyarsk
	9

	16
	Kozloduy
	8

	17
	Novovoronezh
	6

	18
	Armenian
	6

	19
	Dukovany
	5

	20
	Bushehr
	5

	21
	IAEA
	4

	22
	Khmelnitski
	3

	23
	Smolensk
	3

	24
	Rosatom
	3

	25
	WANO PC
	3

	26
	NAEK Energoatom
	2

	27
	Leningrad
	2

	28
	Belarusian
	2

	29
	Temelin
	2

	30
	Kudankulam
	2

	31
	Bohunice
	2

	32
	Atomflot
	2

	33
	RASU
	1

	34
	EDF
	1

	35
	ELECTRABEL
	1

	36
	Chernobyl
	1

	37
	NIKIET
	1

	38
	Kursk
	1

	39
	Crisis Centre
	1

	40
	European Commission
	1

	41
	WANO AC
	1

	42
	Sizewell B
	1

	43
	Loviisa
	1

	44
	Doel
	1

	45
	AEP (Аtomenergoproject)
	1

	 
	Total
	371


Number of requests from organizations in 2017
	Nos.
	Organization
	Number of Requests

	1
	WANO MC
	64

	2
	WANO LО
	33

	3
	ROSENERGOATOM
	15

	4
	VNIIAES
	13

	5
	IAEA
	4

	6
	ROSATOM
	3

	7
	WANO PC
	3

	8
	NAEK ENERGOATOM
	2

	9
	АTOMFLOT
	2

	10
	RASU
	1

	11
	EDF
	1

	12
	ELECTRABEL
	1

	13
	NIKIET
	1

	14
	CRISIS CENTRE
	1

	15
	EUROPEAN COMMISSION
	1

	16
	WANO AC
	1

	17
	АEP
	1

	 
	Total
	147


Number of requests from nuclear power plants in 2017
	Nos.
	Plant Name
	Number of Requests

	1
	Rovno
	26

	2
	Tianwan
	26

	3
	Paks
	26

	4
	Zaporozhye
	18

	5
	Balakovo
	15

	6
	Rostov
	12

	7
	Kalinin
	11

	8
	South Ukraine
	10

	9
	Kola
	10

	10
	Mochovce
	10

	11
	Beloyarsk
	9

	12
	Kozloduy
	8

	13
	Novovoronezh
	6

	14
	Armenian
	6

	15
	Dukovany
	5

	16
	Bushehr
	5

	17
	Khmelnitski
	3

	18
	Smolensk
	3

	19
	Leningrad
	2

	20
	Belarusian
	2

	21
	Temelin
	2

	22
	Kudankulam
	2

	23
	Bohunice
	2

	24
	Chernobyl
	1

	25
	Kursk
	1

	26
	Sizewell B
	1

	27
	Loviisa
	1

	28
	Doel
	1

	
	Total
	224


Total number of requests in MC in 2017
	
	Number
	Number of Requests

	NPP
	28
	224

	Organisation
	17
	147

	Total
	45
	371


APPENDIX 5
SOER IMPLEMENTATION STATUS IN MC
Status in MC stations following the WANO PR results conducted in 2017
(including NOT and NRV)

	Unit
	SAT+PRS
	AI
	FAR
	NOT
	NRV

	Armenian
	77%
	13%
	9%
	0%
	1%

	Аtomflot
	54%
	10%
	18%
	13%
	5%

	Balakovo
	93%
	1%
	0%
	0%
	6%

	Beloyarsk
	76%
	18%
	1%
	1%
	4%

	Bilibino
	79%
	13%
	0%
	3%
	5%

	Bohunice
	81%
	12%
	5%
	1%
	1%

	Bushehr
	72%
	18%
	4%
	1%
	5%

	Dukovany
	91%
	8%
	0%
	0%
	1%

	Кalinin
	76%
	16%
	2%
	1%
	5%

	Khmelnitski
	84%
	10%
	0%
	1%
	5%

	Кola
	92%
	6%
	0%
	1%
	1%

	Kozloduy
	91%
	5%
	4%
	0%
	0%

	Кudankulam
	29%
	2%
	18%
	5%
	46%

	Кursk
	84%
	13%
	2%
	1%
	1%

	Leningrad 1
	77%
	15%
	2%
	1%
	5%

	Leningrad 2
	43%
	57%
	0%
	0%
	0%

	Loviisa
	71%
	16%
	7%
	1%
	5%

	Моchovce
	55%
	16%
	4%
	0%
	25%

	Novovoronezh
	58%
	15%
	1%
	1%
	25%

	Paks
	90%
	7%
	0%
	0%
	3%

	Rostov
	43%
	31%
	1%
	0%
	25%

	Rostov 3
	25%
	4%
	0%
	0%
	71%


	Rostov 4
	71%
	29%
	0%
	0%
	0%

	Rovno
	55%
	20%
	0%
	0%
	25%

	Smolensk
	95%
	4%
	0%
	0%
	1%

	South Ukraine
	57%
	36%
	1%
	1%
	5%

	Тemelin
	89%
	4%
	2%
	0%
	5%

	Тianwan
	64%
	24%
	6%
	1%
	5%

	Тianwan 3
	70%
	26%
	4%
	0%
	0%

	Zaporozhye
	47%
	28%
	0%
	0%
	25%

	Total
	70%
	16%
	3%
	1%
	10%


	SAT+PRS
	Satisfactory Implemented – 70 %

	AI
	Awaiting for Implementation – 16 %
	 

	FAR
	Further Action Required – 3 %

	NOT
	Not Relevant to the plant – 1 %

	NRV
	Not Reviewed Yet by WPR  – 10 %
	 


SOER implementation Status in MC stations following the WANO PR results conducted in 2017 (not including NOT and NRV)
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SOER implementation Status in MC stations following the WANO PR results conducted in 2017 (not including NOT and NRV)

	Unit
	SAT+PRS
	AI
	FAR

	Armenian
	77%
	14%
	9%

	Аtomflot
	66%
	12%
	22%

	Balakovo
	98%
	2%
	0%

	Beloyarsk
	80%
	19%
	1%

	Bilibino
	86%
	14%
	0%

	Bohunice
	84%
	11%
	5%

	Bushehr
	77%
	19%
	4%

	Dukovany
	91%
	8%
	0%

	Кalinin
	81%
	17%
	2%

	Khmelnitski
	89%
	11%
	0%

	Кola
	93%
	7%
	0%

	Kozloduy
	91%
	5%
	4%

	Кudankulam
	59%
	3%
	38%

	Кursk
	84%
	15%
	1%

	Leningrad 1
	83%
	15%
	2%

	Leningrad 2
	43%
	57%
	0%

	Loviisa
	76%
	17%
	7%

	Моchovce
	73%
	22%
	5%

	Novovoronezh
	78%
	21%
	1%

	Paks
	93%
	7%
	0%

	Rostov
	57%
	42%
	1%

	Rostov 3
	87%
	13%
	0%

	Rostov 4
	71%
	29%
	0%

	Rovno
	73%
	27%
	0%

	Smolensk
	96%
	4%
	0%

	South Ukraine
	61%
	38%
	1%

	Тemelin
	94%
	4%
	2%

	Тianwan
	68%
	26%
	6%

	Тianwan 3
	70%
	24%
	6%

	Zaporozhye
	62%
	38%
	0%

	Total
	78%
	18%
	4%


	SAT+RPV
	Satisfactory Implemented   – 78 %

	AI
	Awaiting for Implementation – 18 %
	 

	FAR
	Further Action Required  – 4 %


WANO Moscow Center
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Лист1

				2016		2017

		Armenian NPP		1		8

		Atomflot		1		1

		Balakovo NPP		15		15

		Beloyarsk NPP		13		7

		Bilibino NPP		11		12

		Bohunice NPP		14		8

		Bushehr NPP		2		6

		Dukovany NPP		8		18

		Kalinin NPP		25		13

		Khmelnytskyy NPP		5		3

		Kola NPP		14		12

		Kozloduy NPP		3		3

		Kudankulam NPP		3		4

		Kursk NPP		11		14

		Leningrad NPP		15		14

		Loviisa NPP		3		6

		Mochovce NPP		11		8

		Novovoronezh NPP		20		14

		Paks NPP		15		20

		Rostov NPP		10		12

		Rivne NPP		6		14

		Smolensk NPP		14		8

		South Ukraine NPP		7		7

		Temelin NPP		15		21

		Tianwan NPP		17		26

		Zaporozhye NPP		14		16

				273		289		*Belarusian NPP is not accounted here (1 report)

				2016		2017

		Россия		4.1		3.4																														Страна		Количество сообщений		Количество эксплуатируемых энергоблоков		Неэксплуатируемых		Сообщений на энергоблок

		Украина		1.5		2.4																														Армения		1		1				1

		Чехия		3.8		6.5																														Болгария		3		2				1.50

		Венгрия		3.8		5																														Китай		17		2				8.5

		Словакия		5		4																														Чешская республика		23		6				3.8

		Финляндия		1.5		3																														Финляндия		3		2				1.5

		Китай		8.5		8.6																														Венгрия		15		4				3.8

		Болгария		1.5		1.5																														Индия		3		1				3

		Иран		2		6																														Иран		2		1				2

		Индия		3		2

		Армения		1		8																														Россия		149		36		3		4.1

																																				Словацкая республика		25		5		1		5

																																				Украина		32		15				2.1

																																				Всего		273		75		5		3.64
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_1585378307.xls
Диаграмма1

		Equipment damage, Fires, Steam Generator Tube Leak		Equipment damage, Fires, Steam Generator Tube Leak		Equipment damage, Fires, Steam Generator Tube Leak		Equipment damage, Fires, Steam Generator Tube Leak

		Plant transient		Plant transient		Plant transient		Plant transient

		Non consequential or near miss		Non consequential or near miss		Non consequential or near miss		Non consequential or near miss

		Other		Other		Other		Other

		Degradation of safety systems		Degradation of safety systems		Degradation of safety systems		Degradation of safety systems

		Degraded plant operating conditions		Degraded plant operating conditions		Degraded plant operating conditions		Degraded plant operating conditions

		Personal injuries		Personal injuries		Personal injuries		Personal injuries

		Degradation of a safety barrier		Degradation of a safety barrier		Degradation of a safety barrier		Degradation of a safety barrier

		Uncontrolled release of Radioactivity		Uncontrolled release of Radioactivity		Uncontrolled release of Radioactivity		Uncontrolled release of Radioactivity

		Unforeseen personnel exposure		Unforeseen personnel exposure		Unforeseen personnel exposure		Unforeseen personnel exposure



Consequences

140

123

42

37

33

11

9

8

3

3



Лист1

																05		Нормальная работа оборудования								104

																96		Обходы персонала / осмотр оборудования								52

																10		Операции, связанные с плановым ремонтом								33

																25		Проведение испытаний  оборудования								23

																08		Операции, связанные с пуском оборудования								17

																15		Операции с отключением / подключением								15

																40		Поиск неисправностей								14

																60		Операции, связанные с обращением топлива								10

																65		Инспектирование (технический и неразрушающий контроль)								10

																35		Проведение испытаний после ТОиР								7

																20		Выполнение неплановых ремонтных работ								7

																45		Пуско-наладка (нового оборудования)								6

																06		Операции, связанные с остановом оборудования								5

																75		Modification implementation								3

																95		Actions taken under emergency conditions								2

																56		Cleaning-up or disassembling a work site								2

																47		New building construction (i.e. concrete, anchors, rebar, metal structures, etc.)								2

																99		Other (please specify in text)								2

																30		Special testing (of existing equipment) with one-off special procedure								2

																71		Engineering review								1

																03		Reactivity Manipulations or Reactivity Management

																Normal operation								104

																Personnel tour / walk downs								52

																Planned / preventive maintenance								33

																Routine testing (of existing equipment) with existing procedures/documents								23

																Equipment start-up								17

																Isolating / de-isolating								15

																Fault finding or troubleshooting								14

																Fuel handling / refuelling operations								10

																Inspection (including in-service inspection and non-destructive testing)								10

																Post-maintenance testing								7

																Repair (i.e. unplanned / breakdown maintenance)								7

																Commissioning (of new equipment)								6

																Equipment shutdown								5
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Распределение событий по направлениям эксплуатационной деятельности
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Station Activity



Лист3

		

				Повреждение оборудования; пожары; течь трубки парогенератора								140

				Переходный процесс на энергоблоке								123

				Событие без последствий или почти случившееся событие								42

				Прочее								37

				Ухудшение состояния систем безопасности								33

				Ухудшение условий эксплуатации энергоблока								11

				Травматизм персонала								9

				Ухудшение состояния барьера безопасности								8

				Неуправляемый выброс радиоактивности								3

				Непредвиденное облучение персонала								3

				Equipment damage, Fires, Steam Generator Tube Leak								140

				Plant transient								123

				Non consequential or near miss								42

				Other								37

				Degradation of safety systems								33

				Degraded plant operating conditions								11

				Personal injuries								9

				Degradation of a safety barrier								8

				Uncontrolled release of Radioactivity								3

				Unforeseen personnel exposure								3
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ПОСЛЕДСТВИЯ СОБЫТИЯ
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Consequences



Лист5

		

						Турбогенераторная установка								73

				150		Система теплоносителя реактора								41

				410		Системы высокого напряжения (свыше 15 кВ)								33

				420		Системы среднего напряжения (от 600 В до 15 кВ)								29

				550		Система конденсата и питательной воды								25

				570		Система циркуляционной или охлаждающей воды								18

				450		Аварийные источники электроснабжения								18

				180		Парогенератор, барабан-сепаратор								17

				470		Системы связи и аварийной сигнализации								16

				751		Система защиты реактора								16

				530		Конденсатор основной турбины								14

				750		Система управления мощностью реактора								13

				120		Регулирующий стержень, включая приводы								12

				510		Система главных паропроводов								9

				850		Система хранения и транспортировки топлива								8

				725		Система КИПиА турбогенераторной установки								8

				440		Системы надежного электроснабжения КИП								7

				240		Система аварийного охлаждения зоны реактора								7

				Turbo-generator and auxiliaries								73

				Reactor Coolant System								41

				High voltage AC (greater then 15kV including off-site power)								33

				Medium voltage AC (600 V to 15 kV)								29

				Condensate and feedwater								25

				Circulating water or condenser cooling water (including raw & service water cooling)								18

				Emergency power generation and auxiliaries								18

				Steam Generator, Boiler, Steam Drum								17

				Communication and alarm annunciation								16

				Reactor protection								16

				Main condenser and auxiliaries (including off gas systems)								14

				Reactor power control								13

				Control Rod (including drives and special power supply)								12

				Main Steam and auxiliaries (including auxiliary steam)								9

				Nuclear fuel handling and storage, fuel route								8

				Turbo-generator instrumentation and control								8

				AC & DC supplies to vital instrumentation, control and computers								7

				Emergency core cooling								7
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Влияние событий на системы
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Systems



Лист7

		

				260		Трубы, трубопроводы, короба								58

				230		Арматура (включая предохранительные клапаны, обратные клапаны)								55

				210		Насосы, компрессоры, вентиляторы								54

				450		Основной генератор со вспомогательными системами								41

				270		Соединительные элементы, муфты (включая редукторы и коробки передач), подвески, опоры, подшипники, амортизаторы								33

				470		Электропроводка, логические схемы, регуляторы, пускатели, электрокабели								32

				410		Оборудование распредустройств (распределительные щиты, трансформаторы, шины, реакторы, разрядники, разъединители)								31

				220		Турбины (паровые, газовые, гидротурбины), двигатели								28

				240		Теплообменники (нагреватели, охладители, конденсаторы, испарители)								27

				460		Реле, разъемы, ручные выключатели, кнопки, контакты								26

				190		Электрические параметры (ток, напряжение, мощность и т.д.)								23

				420		Рубильники, выключатели, предохранители								22

				480		Устройства аварийной сигнализации								18

				150		Положение								18

				120		Давление								16

				122		Уровень								14

				Tubes, Pipes, Ducts								58

				Valves (including safety, check, relief & solenoid), valve operators, controllers, dampers (including fire dampers), seals and packing, flanges, Orifices, Drain Traps, Diaphragm Rupture Disks								55

				Pumps, Compressors, Fans								54

				Main Generator and auxiliaries								41

				Fittings, Couplings (inc. transmissions & gearboxes), Hangers, Supports, Bearings, Snubbers								33

				Wiring, logic circuitry, controllers, starters, cables, transmitters, switches								32

				Switchyard equipment (Switchgear, Transformers, Buses, reactors, arresters, line isolators)								31

				Turbines (steam, gas, hydro), Engines (diesel, petrol etc.)								28

				Heat exchangers (heaters, coolers, condensers, boilers), heat exchanger tube plugs								27

				Relays, Connectors, Hand switches, Push buttons, Contacts								26

				Electrical (current voltage, power...)								23

				Circuit breakers, power breakers, Fuses								22

				Alarms								18

				Position								18

				Pressure								16

				Level								14

				Motors (for pumps, fans, compressors, motor generators...)								14

				Fuel Assemblies (block type, cluster type and spherical elements are included								13

				Generators of emergency and standby power								13

				Tanks, Pressure vessels, Accumulators (e.g. reactor vessel and internals, accumulators)								12

				Temperature								11

				UNIDENTIFIED or no specific component involved (This code to be used where inappropriate human action is the direct cause of the event)								11

				Computer Hardware								8

				Control rods								8

				Flow								6

				Radiation / Contamination								6

				Concentration								4

				Neutron flux (detectors, ion chambers, associated components)								4

				Strainers, Screens, Filters, Ion exchange columns								4

				Computer Software								3

				ELECTRICAL								3

				Fuel storage racks, fuel storage casks and fuel transport containers								3

				LIFTING DEVICES								3

				Rebar, reinforcement, steel work								3

				Speed measurement								3

				Absorber Assemblies								2
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Распределение событий по затронутому оборудованию
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Components



Лист 1-9

		

				110		Стабильная работа на мощности								213

				160		Перегрузка топлива - все или часть ТВС в активной зоне								21

				155		Реактор подкритичен с температурой менее 93 °C								18

				165		Перегрузка топлива - все ТВС выгружены из активной зоны								15

				120		Пусковые операции - реактор в критическом состоянии при уровне мощности менее 30 %								12

				130		Повышение мощности - от 30 % до 100 %								9

				150		Реактор подкритичен с температурой более 93 °C ("горячий останов")								9

				140		Реактор в критическом состоянии при уровне мощности менее 2 % или "горячий резерв"								8

				050		Стадия ввода в эксплуатацию (нового энергоблока)								7

				025		Стадия сооружения нового энергоблока								7

				135		Снижение мощности - от 100 % до 0 %								3

				190		Вывод из эксплуатации								1

				Steady power operation								213

				Refuelling operations or open vessel - all or some fuel inside the core								21

				Sub critical and coolant temperature < 93°C (it includes cold shutdown)								18

				Refuelling operations or open vessel - fuel out of the core								15

				Startup operations - reactor critical but < 30% power								12

				Increasing power - 30% to 100%								9

				Sub critical coolant temperature > 93 degree C (it includes hot shutdown)								9

				Critical at power <2% or hot standby								8

				Commissioning (of a new unit)								7

				Construction phase of a new unit								7

				Not relevant								4

				Decreasing power - 100% to 0%								3

				Decommissioning (of an existing unit)								1





Лист 1-9

		



Состояние блока перед событием
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Plant Status
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										2006		70

										2007		81

										2008		84

										2009		84

										2010		68

										2011		82

										2012		102

										2013		176

										2014		194

										2015		273

										2016		274

										2017		289

														AЦ		ПЦ		МЦ		ТЦ

												2013		854		465		176		192

												2014		1098		882		194		178

												2015		1443		1038		273		329

												2016		1533		1134		274		478

												2017		1393		1023		289		601
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		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014

		2015

		2016

		2017



70

81

84

84

68

82

102

176

194

273

274

289
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		2013		2013		2013		2013

		2014		2014		2014		2014

		2015		2015		2015		2015

		2016		2016		2016		2016

		2017		2017		2017		2017



AЦ

ПЦ

МЦ

ТЦ

854

465

176

192

1098

882

194

178

1443

1038

273

329

1533

1134

274

478

1393

1023

289

601



		

						2014 (194 событий)		2015 (273 событий)		2016 (274 событий)		2017 (289 событий)

				Значительные (Significant)		0		5		3		3

				Важные (Noteworthy)		8		10		14		12

				Для тенденций (Trending)		123		190		183		186

				Прочие (Other)		63		67		74		89





		2014 (194 событий)		2014 (194 событий)		2014 (194 событий)		2014 (194 событий)

		2015 (273 событий)		2015 (273 событий)		2015 (273 событий)		2015 (273 событий)

		2016 (274 событий)		2016 (274 событий)		2016 (274 событий)		2016 (274 событий)

		2017 (289 событий)		2017 (289 событий)		2017 (289 событий)		2017 (289 событий)



Значительные (Significant)

Важные (Noteworthy)

Для тенденций (Trending)

Прочие (Other)

12

[](32%)

[](24%)

[](27%)

[](31%)

0

8

123

63

5

10

190

67

3

14

183

74

3

11

186

89



		





				2016		2017

		Армянская		1		8

		Атомфлот		1		1

		Балаковская		15		15

		Белоярская		13		7

		Билибинская		11		12

		Богунице		14		8

		Бушер		2		6

		Дукованы		8		18

		Калининская		25		13

		Хмельницкая		5		3

		Кольская		14		12

		Козлодуй		3		3

		Куданкулам		3		4

		Курская		11		14

		Ленинградская		15		14

		Ловииза		3		6

		Моховце		11		8

		Нововоронежская		20		14

		Пакш		15		20

		Ростовская		10		12

		Ровенская		6		14

		Смоленская		14		8

		Южно-Украинская		7		7

		Темелин		15		21

		Тяньвань		17		26

		Запорожская		14		16

				273		289		*Белорусская АЭС здесь не учтена (1 сообщение)

				2016		2017

		Россия		4.1		3.4																														Страна		Количество сообщений		Количество эксплуатируемых энергоблоков		Неэксплуатируемых		Сообщений на энергоблок

		Украина		1.5		2.4																														Армения		1		1				1

		Чехия		3.8		6.5																														Болгария		3		2				1.50

		Венгрия		3.8		5																														Китай		17		2				8.5

		Словакия		5		4																														Чешская республика		23		6				3.8

		Финляндия		1.5		3																														Финляндия		3		2				1.5

		Китай		8.5		8.6																														Венгрия		15		4				3.8

		Болгария		1.5		1.5																														Индия		3		1				3

		Иран		2		6																														Иран		2		1				2

		Индия		3		2

		Армения		1		8																														Россия		149		36		3		4.1

																																				Словацкая республика		25		5		1		5

																																				Украина		32		15				2.1

																																				Всего		273		75		5		3.64
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Диаграмма1

		Eqipment performance		Eqipment performance		Eqipment performance		Eqipment performance

		Design configuaration and analysis		Design configuaration and analysis		Design configuaration and analysis		Design configuaration and analysis

		Maintenance/Testing/Surveillances		Maintenance/Testing/Surveillances		Maintenance/Testing/Surveillances		Maintenance/Testing/Surveillances

		Equipment specification, Manufacture,  Installation		Equipment specification, Manufacture,  Installation		Equipment specification, Manufacture,  Installation		Equipment specification, Manufacture,  Installation
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Лист1

				Работа оборудования		Проектная схема/конструкция и анализ		Ремонт / Испытания / Обследования		Спецификация / Изготовление / Монтаж оборудования

		2014		28		35		13		24		100

		2015		39		22		19		20		100

		2016		27		26		21		26		100

		2017		32		29		15		24		100

				95		86		45		70		296

						Eqipment performance		Design configuaration and analysis		Maintenance/Testing/Surveillances		Equipment specification, Manufacture,  Installation

				2015		39		22		19		20		100

				2016		27		26		21		26		100

				2017		32		29		15		24		100

						95		86		45		70		296
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Диаграмма1

		Management direction		Management direction		Management direction

		Management monitoring and assessment		Management monitoring and assessment		Management monitoring and assessment

		Decision process		Decision process		Decision process

		Change management		Change management		Change management

		Organisational/Safety culture		Organisational/Safety culture		Organisational/Safety culture

		Management of contingencies		Management of contingencies		Management of contingencies

		Allocation of resources		Allocation of resources		Allocation of resources

		Communication or co-ordination		Communication or co-ordination		Communication or co-ordination
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16

8

4

23

42

16

21
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26

25

10

16

5
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24
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2
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2
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Лист1

				Руководящие документы		Оценка и контроль со стороны руководства		Принятие решений		Управление изменениями		Организационная культура/КБ		Руководство в непредвиденных ситуациях		Распределение ресурсов		Координация и ознакомление персонала

		2014		14		26		14		36		4		4		2		0		100

		2015		16		23		21		25		5		0		2		8		100

		2016		8		42		20		10		13		0		4		3		100

		2017		4		16		26		16		24		0		2		12		50

				Management direction		Management monitoring and assessment		Decision process		Change management		Organisational/Safety culture		Management of contingencies		Allocation of resources		Communication or co-ordination

		2015		16		23		21		25		5		0		2		8		100

		2016		8		42		20		10		13		0		4		3		100

		2017		4		16		26		16		24		0		2		12		50
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		Mechanical deficiency		Mechanical deficiency		Mechanical deficiency

		Electrical deficiency		Electrical deficiency		Electrical deficiency

		Hydraulic and pneumatic deficiency		Hydraulic and pneumatic deficiency		Hydraulic and pneumatic deficiency

		Control and instrumentation deficiency		Control and instrumentation deficiency		Control and instrumentation deficiency

		Environmental (inside station)		Environmental (inside station)		Environmental (inside station)

		Environmental (external to the station)		Environmental (external to the station)		Environmental (external to the station)
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				Механическое повреждение		Отказ электротехнического оборудования		Гидро- и пневмо- воздействия		Отказы приборов и средств контроля		Внешнее воздействие на площадке		Воздействие вне площадки		Человеческий фактор

		2014		51		20		1		9		1		2		16		100

		2015		40		21		2		15		1		1		20		100

		2016		49		19		3		10		3		1		15		100

				Механическое повреждение		Отказ электротехнического оборудования		Гидро- и пневмо- воздействия		Отказы приборов и средств контроля		Внешнее воздействие на площадке		Воздействие вне площадки		Человеческий фактор

		2015		40		21		2		15		1		1		20		100

		2016		49		19		3		10		3		1		15		100

		2017		41		25		1		13		3		0		14

				Mechanical deficiency		Electrical deficiency		Hydraulic and pneumatic deficiency		Control and instrumentation deficiency		Environmental (inside station)		Environmental (external to the station)		Human factor

		2015		40		21		2		15		1		1		20

		2016		49		19		3		10		3		1		15

		2017		41		25		1		13		3		0		14
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		Verbal communications		Verbal communications		Verbal communications

		Personnel work practices		Personnel work practices		Personnel work practices

		Personnel work scheduling		Personnel work scheduling		Personnel work scheduling

		Environmental conditions		Environmental conditions		Environmental conditions

		Man-machine interface		Man-machine interface		Man-machine interface

		Training/Qualification		Training/Qualification		Training/Qualification

		Written procedures and documents		Written procedures and documents		Written procedures and documents

		Supervisory methods		Supervisory methods		Supervisory methods

		Work organisation		Work organisation		Work organisation

		Personal factors		Personal factors		Personal factors
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				Устная связь		Рабочие практики		Планирование работы персонала		Условия окружающей среды		Взаимодействие человека с машиной		Обучение/квалификация		Письменные процедуры		Руководство сменой		Организация работы		Личностные факторы

		2014		6		11		1		2		6		9		44		15		4		2

		2015		6		26		1		2		5		8		35		7		7		3		100

		2016		3		20		1		1		2		7		40		20		6		0		100

		2017		3		23		0		1		5		7		37		15		6		3		100

				7		54		0		1		13		17		85		34		14		7		232

				Verbal communications		Personnel work practices		Personnel work scheduling		Environmental conditions		Man-machine interface		Training/Qualification		Written procedures and documents		Supervisory methods		Work organisation		Personal factors

		2015		6		26		1		2		5		8		35		7		7		3		100

		2016		3		20		1		1		2		7		40		20		6		0		100

		2017		3		23		0		1		5		7		37		15		6		3		100

				7		54		0		1		13		17		85		34		14		7		232
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		Further action required
FAR		Further action required
FAR

		Awaiting Implementation
AI		Awaiting Implementation
AI

		Satisfactory Implemented
SAT+PRV		Satisfactory Implemented
SAT+PRV



4

18

78



Лист1

		

				АЭС		SAT+PRS		AI		FAR		NOT		NRV																						%

				Армянская		77%		13%		9%		0%		1%																				SAT+PRS		Выполнено удовлетворительно				70				NRV		Еще не проверялось				10

				Атомфлот		54%		10%		18%		13%		5%																				AI		В ожидании выполнения				16				NOT		Не имеет отношения к станции				1

				Балаковская		93%		1%		0%		0%		6%																				FAR		Необходимы дальнейшие действия				3				FAR		Необходимы дальнейшие действия				3														FAR		Further Action Required				4

				Белоярская		76%		18%		1%		1%		4%																				NOT		Не имеет отношения к станции				1				AI		В ожидании выполнения				16														AI		Awaiting Implementation				18

				Билибинская		79%		13%		0%		3%		5%																				NRV		Еще не проверялось				10				SAT+PRS		Выполнено удовлетворительно				70														SAT+PRS		Satisfactorily Implemented				78

				Богунице		81%		12%		5%		1%		1%

				Бушер		72%		18%		4%		1%		5%

				Дукованиы		91%		8%		0%		0%		1%												%

				Калининская		76%		16%		2%		1%		5%

				Хмельницкая		84%		10%		0%		1%		5%

				Кольская		92%		6%		0%		1%		1%

				Козлодуй		91%		5%		4%		0%		0%

				Куданкулам		29%		2%		18%		5%		46%

				Курская		84%		13%		2%		1%		1%

				Ленинградская 1		77%		15%		2%		1%		5%

				Ленинградская 2		43%		57%		0%		0%		0%

				Ловииса		71%		16%		7%		1%		5%

				Моховце		55%		16%		4%		0%		25%

				Нововоронежская		58%		15%		1%		1%		25%

				Пакш		90%		7%		0%		0%		3%

				Ростовская		43%		31%		1%		0%		25%

				Ростовская-3		25%		4%		0%		0%		71%

				Ростовская-4		71%		29%		0%		0%		0%																																																(Not Reviewed) Еще не проверялось				10

				Ровенская		55%		20%		0%		0%		25%																																																(Not Relevant) Не имеет отношения к станции				1

				Смоленская		95%		4%		0%		0%		1%																																																(Further Action Required) Необходимы дальнейшие действия				3

				Южно-Украинская		57%		36%		1%		1%		5%																																																(Awaiting Implementation) В ожидании выполнения				16

				Темелин		89%		4%		2%		0%		5%																																																(Satisfactorily Implemented+PRS) Выполнено удовлетворительно				70

				Тяньвань		64%		24%		6%		1%		5%

				Тянвань-3		70%		26%		4%		0%		0%

				Запорожская		47%		28%		0%		0%		25%

				Итого для МЦ		70%		16%		3%		1%		10%		100%

				АЭС		SAT+PRS		AI		FAR

				Армянская		77%		14%		9%

				Атомфлот		66%		12%		22%		*

				Балаковская		98%		2%		0%

				Белоярская		80%		19%		1%		*

				Билибинская		86%		14%		0%		*

				Богунице		84%		11%		5%

				Бушер		77%		19%		4%				SAT+PRV		Выполнено удовлетворительно				78

				Дукованы		91%		8%		0%				AI		В ожидании выполнения				18

				Калининская		81%		17%		2%				FAR		Необходимы дальнейшие действия				4

				Хмельницкая		89%		11%		0%										100

				Кольская		93%		7%		0%

				Козлодуй		91%		5%		4%				FAR		Further action required				4

				Куданкулам		59%		3%		38%				AI		Awaiting Implementation				18

				Курская		84%		15%		1%		*		SAT+PRV		Satisfactory Implemented				78

				Ленинградская 1		83%		15%		2%		*

				Ленинградская 2		43%		57%		0%

				Ловииса		76%		17%		7%

				Моховце		73%		22%		5%

				Нововоронежская		78%		21%		1%																																												FAR		Further action required				4

				Пакш		93%		7%		0%																																												AI		Awaiting for Implementation				18

				Ростовская		57%		42%		1%																																												SAT+PRV		Satisfactory Implemented				78

				Ростовская-3		87%		13%		0%		*

				Ростовская-4		71%		29%		0%

				Ровенская		73%		27%		0%

				Смоленская		96%		4%		0%

				Южно-Украинская		61%		38%		1%

				Темелин		94%		4%		2%

				Тяньвань		68%		26%		6%

				Тянвань-3		70%		24%		6%

				Запорожская		62%		38%		0%

				Итого для МЦ		78%		18%		4%		100%

				Unit		SAT+PRS		AI		FAR

				Armenian		77%		14%		9%

				Atomflot		66%		12%		22%

				Balakovo		98%		2%		0%

				Beloyarsk		80%		19%		1%

				Bilibino		86%		14%		0%						SAT+PRS		Satisfactory Implemented						25%		121				SAT+PRS		Satisfactory Implemented						29%		121

				Bohunice		84%		11%		5%						AI		Awaiting for Implementation						46%		220				AI		Awaiting for Implementation						54%		220

				Busher		77%		19%		4%						FAR		Further action required						15%		72				FAR		Further action required						17%		72

				Durkovany		91%		8%		0%						NRP		Not relevant to the plant						0%		0						(Without NRP and NRY)

				Kalinin		81%		17%		2%						NRY		Not reviewed Yet by WPR						14%		67												100%		413

				Khmelincky		89%		11%		0%																0

				Kola		93%		7%		0%														100%		480

				Kozloduy		91%		5%		4%

				Rudankulam		59%		3%		38%

				Kursk		84%		15%		1%

				Leningrad 1		83%		15%		2%

				Leningrad 2		43%		57%		0%

				Lovissa		76%		17%		7%

				Mochovce		73%		22%		5%

				Novovoronezh		78%		21%		1%

				Paks		93%		7%		0%

				Rostov		57%		42%		1%

				Rostov 3		87%		13%		0%

				Rostov 4		71%		29%		0%

				Rivne		73%		27%		0%

				Smolensk		96%		4%		0%

				South Ukrain		61%		38%		1%

				Temelin		94%		4%		2%

				Tianvan		68%		26%		6%

				Tianvan 3		70%		24%		6%

				Zaporozhe		62%		38%		0%

				Total for MC		78%		18%		4%

				Unit		SAT+PRS		AI		FAR		NOT		NRV

				Armenian		77%		13%		9%		0%		1%

				Atomflot		54%		10%		18%		13%		5%

				Balakovo		93%		1%		0%		0%		6%

				Beloyarsk		76%		18%		1%		1%		4%

				Bilibino		79%		13%		0%		3%		5%

				Bohunice		81%		12%		5%		1%		1%

				Busher		72%		18%		4%		1%		5%

				Durkovany		91%		8%		0%		0%		1%

				Kalinin		76%		16%		2%		1%		5%

				Khmelincky		84%		10%		0%		1%		5%

				Kola		92%		6%		0%		1%		1%

				Kozloduy		91%		5%		4%		0%		0%

				Rudankulam		29%		2%		18%		5%		46%

				Kursk		84%		13%		2%		1%		1%

				Leningrad 1		77%		15%		2%		1%		5%

				Leningrad 2		43%		57%		0%		0%		0%

				Lovissa		71%		16%		7%		1%		5%

				Mochovce		55%		16%		4%		0%		25%

				Novovoronezh		58%		15%		1%		1%		25%

				Paks		90%		7%		0%		0%		3%

				Rostov		43%		31%		1%		0%		25%

				Rostov 3		25%		4%		0%		0%		71%

				Rostov 4		71%		29%		0%		0%		0%

				Rivne		55%		20%		0%		0%		25%

				Smolensk		95%		4%		0%		0%		1%

				South Ukrain		57%		36%		1%		1%		5%

				Temelin		89%		4%		2%		0%		5%

				Tianvan		64%		24%		6%		1%		5%

				Tianvan 3		70%		26%		4%		0%		0%

				Zaporozhe		47%		28%		0%		0%		25%

				Total for MC		70%		16%		3%		1%		10%
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		АЭС		SAT		AI		FAR		NOT		NRV

		Армянская		52%		27%		1%		0%		20%

		Атомфлот		56%		10%		21%		13%		0%

		Балаковская		99%		1%		0%		0%		0%																ВЫВОД по состоянию SOER

		Белоярская		73%		1%		0%		6%		20%																Состояние		АЭС с ВВЭР		АЭС с другими реакторами

		Билибинская		72%		6%		0%		2%		20%																SAT - выполнена удовлетворительно		66%		68%

		Богунице		50%		25%		5%		0%		20%																AFI - в ожидании выполнения		17%		11%

		Бушер		74%		19%		6%		1%		0%																FAR - требуются дальнейшие усилия		3%		5%

		Дуковани		69%		11%		0%		0%		20%																NRP - не относится к работе станции		1%		4%

		Калининская		80%		17%		2%		1%		0%																NRV - не проверялась командой ПП		13%		12%

		Хмелницкая		89%		10%		0%		1%		0%																		100%		100%

		Колская		72%		8%		0%		0%		20%

		Козлодуй		58%		19%		3%		0%		20%

		Куданкулам		28%		2%		21%		6%		43%

		Курская		55%		22%		8%		1%		14%

		Ленинградская		82%		15%		2%		1%		0%

		Ловииза		74%		18%		7%		1%		0%

		Моховце		58%		17%		5%		0%		20%

		Нововоронежская		62%		16%		1%		1%		20%

		Пакш		77%		2%		0%		1%		20%

		Ростовская		46%		33%		1%		0%		20%

		Ровенская		58%		22%		0%		0%		20%

		Смоленская		64%		14%		1%		1%		20%

		Южно-Украинская		60%		38%		1%		1%		0%

		Темелин		94%		4%		2%		0%		0%

		Тьянвань		67%		25%		7%		1%		0%

		Запорожская		50%		30%		0%		0%		20%

		Итого для МЦ		66%		16%		4%		1%		13%
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				ОБОРУДОВАНИЕ		РУКОВОДСТВО		ЧЕЛОВЕЧЕСКИЙ ФАКТОР

		2015		51		12		37		100

		2016		48		16		36		100

		2017		50		11		39		100

				304		64		233		601																%

								Equipment		Management		Human Performance

						2015		51		12		37		100

						2016		48		16		36		100

						2017		50		11		39		100

								304		64		233		601





Лист1

		



2015

2016

2017



Лист2

		



2015

2016

2017



Лист3

		





		






_1584441288.xls
Диаграмма1

		(Not Reviewed) Еще не проверялось		(Not Reviewed) Еще не проверялось

		(Not Relevant) Не имеет отношения к станции		(Not Relevant) Не имеет отношения к станции

		(Further Action Required) Необходимы дальнейшие действия		(Further Action Required) Необходимы дальнейшие действия

		(Awaiting Implementation) В ожидании выполнения		(Awaiting Implementation) В ожидании выполнения

		(Satisfactorily Implemented+PRS) Выполнено удовлетворительно		(Satisfactorily Implemented+PRS) Выполнено удовлетворительно
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				АЭС		SAT+PRS		AI		FAR		NOT		NRV																						%

				Армянская		77%		13%		9%		0%		1%																				SAT+PRS		Выполнено удовлетворительно				70				NRV		Еще не проверялось				10

				Атомфлот		54%		10%		18%		13%		5%																				AI		В ожидании выполнения				16				NOT		Не имеет отношения к станции				1

				Балаковская		93%		1%		0%		0%		6%																				FAR		Необходимы дальнейшие действия				3				FAR		Необходимы дальнейшие действия				3														FAR		Further Action Required				4

				Белоярская		76%		18%		1%		1%		4%																				NOT		Не имеет отношения к станции				1				AI		В ожидании выполнения				16														AI		Awaiting Implementation				18

				Билибинская		79%		13%		0%		3%		5%																				NRV		Еще не проверялось				10				SAT+PRS		Выполнено удовлетворительно				70														SAT+PRS		Satisfactorily Implemented				78

				Богунице		81%		12%		5%		1%		1%

				Бушер		72%		18%		4%		1%		5%

				Дукованиы		91%		8%		0%		0%		1%												%

				Калининская		76%		16%		2%		1%		5%

				Хмельницкая		84%		10%		0%		1%		5%

				Кольская		92%		6%		0%		1%		1%

				Козлодуй		91%		5%		4%		0%		0%

				Куданкулам		29%		2%		18%		5%		46%

				Курская		84%		13%		2%		1%		1%

				Ленинградская 1		77%		15%		2%		1%		5%

				Ленинградская 2		43%		57%		0%		0%		0%

				Ловииса		71%		16%		7%		1%		5%

				Моховце		55%		16%		4%		0%		25%

				Нововоронежская		58%		15%		1%		1%		25%

				Пакш		90%		7%		0%		0%		3%

				Ростовская		43%		31%		1%		0%		25%

				Ростовская-3		25%		4%		0%		0%		71%

				Ростовская-4		71%		29%		0%		0%		0%																																																(Not Reviewed) Еще не проверялось				10

				Ровенская		55%		20%		0%		0%		25%																																																(Not Relevant) Не имеет отношения к станции				1

				Смоленская		95%		4%		0%		0%		1%																																																(Further Action Required) Необходимы дальнейшие действия				3

				Южно-Украинская		57%		36%		1%		1%		5%																																																(Awaiting Implementation) В ожидании выполнения				16

				Темелин		89%		4%		2%		0%		5%																																																(Satisfactorily Implemented+PRS) Выполнено удовлетворительно				70

				Тяньвань		64%		24%		6%		1%		5%

				Тянвань-3		70%		26%		4%		0%		0%

				Запорожская		47%		28%		0%		0%		25%

				Итого для МЦ		70%		16%		3%		1%		10%		100%

				АЭС		SAT+PRS		AI		FAR

				Армянская		77%		14%		9%

				Атомфлот		66%		12%		22%		*

				Балаковская		98%		2%		0%

				Белоярская		80%		19%		1%		*

				Билибинская		86%		14%		0%		*

				Богунице		84%		11%		5%

				Бушер		77%		19%		4%				SAT+PRV		Выполнено удовлетворительно				78

				Дукованы		91%		8%		0%				AI		В ожидании выполнения				18

				Калининская		81%		17%		2%				FAR		Необходимы дальнейшие действия				4

				Хмельницкая		89%		11%		0%										100

				Кольская		93%		7%		0%

				Козлодуй		91%		5%		4%				FAR		Необходимы дальнейшие действия				4

				Куданкулам		59%		3%		38%				AI		В ожидании выполнения				18

				Курская		84%		15%		1%		*		SAT+PRV		Выполнено удовлетворительно				78

				Ленинградская 1		83%		15%		2%		*

				Ленинградская 2		43%		57%		0%

				Ловииса		76%		17%		7%

				Моховце		73%		22%		5%

				Нововоронежская		78%		21%		1%																																												FAR		Further action required				4

				Пакш		93%		7%		0%																																												AI		Awaiting for Implementation				18

				Ростовская		57%		42%		1%																																												SAT+PRV		Satisfactory Implemented				78

				Ростовская-3		87%		13%		0%		*

				Ростовская-4		71%		29%		0%

				Ровенская		73%		27%		0%

				Смоленская		96%		4%		0%

				Южно-Украинская		61%		38%		1%

				Темелин		94%		4%		2%

				Тяньвань		68%		26%		6%

				Тянвань-3		70%		24%		6%

				Запорожская		62%		38%		0%

				Итого для МЦ		78%		18%		4%		100%

				Unit		SAT+PRS		AI		FAR

				Armenian		77%		14%		9%

				Atomflot		66%		12%		22%

				Balakovo		98%		2%		0%

				Beloyarsk		80%		19%		1%

				Bilibino		86%		14%		0%						SAT+PRS		Satisfactory Implemented						25%		121				SAT+PRS		Satisfactory Implemented						29%		121

				Bohunice		84%		11%		5%						AI		Awaiting for Implementation						46%		220				AI		Awaiting for Implementation						54%		220

				Busher		77%		19%		4%						FAR		Further action required						15%		72				FAR		Further action required						17%		72

				Durkovany		91%		8%		0%						NRP		Not relevant to the plant						0%		0						(Without NRP and NRY)

				Kalinin		81%		17%		2%						NRY		Not reviewed Yet by WPR						14%		67												100%		413

				Khmelincky		89%		11%		0%																0

				Kola		93%		7%		0%														100%		480

				Kozloduy		91%		5%		4%

				Rudankulam		59%		3%		38%

				Kursk		84%		15%		1%

				Leningrad 1		83%		15%		2%

				Leningrad 2		43%		57%		0%

				Lovissa		76%		17%		7%

				Mochovce		73%		22%		5%

				Novovoronezh		78%		21%		1%

				Paks		93%		7%		0%

				Rostov		57%		42%		1%

				Rostov 3		87%		13%		0%

				Rostov 4		71%		29%		0%

				Rivne		73%		27%		0%

				Smolensk		96%		4%		0%

				South Ukrain		61%		38%		1%

				Temelin		94%		4%		2%

				Tianvan		68%		26%		6%

				Tianvan 3		70%		24%		6%

				Zaporozhe		62%		38%		0%

				Total for MC		78%		18%		4%

				Unit		SAT+PRS		AI		FAR		NOT		NRV

				Armenian		77%		13%		9%		0%		1%

				Atomflot		54%		10%		18%		13%		5%

				Balakovo		93%		1%		0%		0%		6%

				Beloyarsk		76%		18%		1%		1%		4%

				Bilibino		79%		13%		0%		3%		5%

				Bohunice		81%		12%		5%		1%		1%

				Busher		72%		18%		4%		1%		5%

				Durkovany		91%		8%		0%		0%		1%

				Kalinin		76%		16%		2%		1%		5%

				Khmelincky		84%		10%		0%		1%		5%

				Kola		92%		6%		0%		1%		1%

				Kozloduy		91%		5%		4%		0%		0%

				Rudankulam		29%		2%		18%		5%		46%

				Kursk		84%		13%		2%		1%		1%

				Leningrad 1		77%		15%		2%		1%		5%

				Leningrad 2		43%		57%		0%		0%		0%

				Lovissa		71%		16%		7%		1%		5%

				Mochovce		55%		16%		4%		0%		25%

				Novovoronezh		58%		15%		1%		1%		25%

				Paks		90%		7%		0%		0%		3%

				Rostov		43%		31%		1%		0%		25%

				Rostov 3		25%		4%		0%		0%		71%

				Rostov 4		71%		29%		0%		0%		0%

				Rivne		55%		20%		0%		0%		25%

				Smolensk		95%		4%		0%		0%		1%

				South Ukrain		57%		36%		1%		1%		5%

				Temelin		89%		4%		2%		0%		5%

				Tianvan		64%		24%		6%		1%		5%

				Tianvan 3		70%		26%		4%		0%		0%

				Zaporozhe		47%		28%		0%		0%		25%

				Total for MC		70%		16%		3%		1%		10%
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		АЭС		SAT		AI		FAR		NOT		NRV

		Армянская		52%		27%		1%		0%		20%

		Атомфлот		56%		10%		21%		13%		0%

		Балаковская		99%		1%		0%		0%		0%																ВЫВОД по состоянию SOER

		Белоярская		73%		1%		0%		6%		20%																Состояние		АЭС с ВВЭР		АЭС с другими реакторами

		Билибинская		72%		6%		0%		2%		20%																SAT - выполнена удовлетворительно		66%		68%

		Богунице		50%		25%		5%		0%		20%																AFI - в ожидании выполнения		17%		11%

		Бушер		74%		19%		6%		1%		0%																FAR - требуются дальнейшие усилия		3%		5%

		Дуковани		69%		11%		0%		0%		20%																NRP - не относится к работе станции		1%		4%

		Калининская		80%		17%		2%		1%		0%																NRV - не проверялась командой ПП		13%		12%

		Хмелницкая		89%		10%		0%		1%		0%																		100%		100%

		Колская		72%		8%		0%		0%		20%

		Козлодуй		58%		19%		3%		0%		20%

		Куданкулам		28%		2%		21%		6%		43%

		Курская		55%		22%		8%		1%		14%

		Ленинградская		82%		15%		2%		1%		0%

		Ловииза		74%		18%		7%		1%		0%

		Моховце		58%		17%		5%		0%		20%

		Нововоронежская		62%		16%		1%		1%		20%

		Пакш		77%		2%		0%		1%		20%

		Ростовская		46%		33%		1%		0%		20%

		Ровенская		58%		22%		0%		0%		20%

		Смоленская		64%		14%		1%		1%		20%

		Южно-Украинская		60%		38%		1%		1%		0%

		Темелин		94%		4%		2%		0%		0%

		Тьянвань		67%		25%		7%		1%		0%

		Запорожская		50%		30%		0%		0%		20%

		Итого для МЦ		66%		16%		4%		1%		13%





		






