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1.0 Introduction;

International Nuclear Events Scale (INES) is in use for the past seven years

and has proved to be an effective tool of communication between the nuclear

community, the media and the public for safety significance of an event occurring

in nuclear facilities. India is an active participant in INES programme and using

the INES from its inception. India regularly sends 'Event Rating Forms' to IAEA

for events occurring at Indian Nuclear Installations. This paper gives a brief

account of INES activities in India during 1996 - 1997.

2.0 Event Rating:

2.1 The events occurring at Nuclear Power Plants (NPPs) are reported to regulatory

body as per the laid down reporting criteria. All the events reported to Atomic

Energy Regulatory Board are rated on INES. The initial rating of the event is

given by the NPP, which is subsequently reviewed at AERB. Out of these events,

certain events of higher safety significance or which attract public or media

attention are selected and sent to the IAEA - INES.

2.2 This year one event which occurred at Kakrapar Atomic Power Station was rated

at level 2 on INES.

2.3 In this paper, brief description of 3 events is presented and all of these events

occurred at NPPs.



3.0 Events reported to IAEA-EVES in 1996-97 ;

3.1 Actuation of Secondary Shutdown System (SSS) on slow insertion of more

than one rod of primary shutdown system (Unit-1).

Kakrapar Atomic Power Station is a twin Unit (2 x 220 Mwe PHWR)

Station. The reactor is provided with two fast acting shutdown systems, Primary

Shutdown System (PSS) and Secondaiy Shutdown System (SSS). PSS consists of

14 shut-off rods parked above the reactor core. These shut-off rods drop into the

reactor on a trip signal. SSS consists of 4 banks of lithium pentaborate solution

which can be pushed into the tubes (12 Nos., 3 in each bank) inside the reactor,

using helium pressure.

On 18th May 1997, Umt-I was operating at a power level of 205 Mwe. At

1731 hours, SSS solenoid valve functional test was being carried out as per

schedule. Two of four SSS bank testing was complete. When SSS bank No. 3

testing was being done, liquid poison got injected into the reactor. Due to the

insertion of negative reactivity into the core, reactor tripped on low primary heat

transport system pressure. During the trip 2 PSS rods registered higher insertion

time. The slow insertion of more than one rod of PSS is sensed by SSS as failure

of PSS which triggered the actuation of secondary shutdown system and automatic

liquid poison addition system.

Reactor trip is an expected initiator (Ref. m-A.3.1, Page 52 of INES

Users7 Manual). The safety functions availability during the incident was within

operations limits and conditions giving it a basic rating of 1/2 (Table IL, Severity

Classification Criteria for Degradation of Defence in Depth with an initiator, Bl.)
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On the previous day, a deficiency in drop time in one of the rods of PSS

was noticed during the trip. In order to beat the poison out time the Unit was

started without rectifying the drop time deficiency which was a violation of

procedural requirement. Hence the final rating of level 2 was given based on

additional factor of deficiency in safety culture.

3.2 Reactor trip on PHT pressure less than 79.6 kg/cm2 for 15 seconds (KAPS

Unit-1)

On March 2, 1997 monthly Emergency Core Cooling System (ECCS) test

was in progress. While carrying out the injection test, fluctuation in the primary

heat transport system pressure was observed. Subsequently PHT system pressure

went upto 89 kg/cm2. During this transient bleed flow increased steeply due to

bleed control valve stuck open for about 80 seconds. To cope up with bleed flow,

feed control valves also got opened. Reactor setback got initiated due to bleed

condenser high level. This was followed by reactor trip on PHT system pressure

low. Further, fall of PHT system pressure initiated ECCS actuation. Subsequently

PHT system pressure recovered back to normal and ECCS was delatched. The

event was rated at level 0 on INES.

The initiator in this event was loss of reactor coolant system pressure

control (high or low) due to failure or inadvertent operation of an active

component (eg. feed, bleed or relief valve) which is an expected initiator. The

safety system availability during the event was full giving it a rating of level 0.

3.3 Unit trip on NO Primary Circulating Pump Running (NAPS Unit-I) :

On March 19, 1996 Unit 1 of Narora Atomic Power Station was operating

at 210 MWe. At 1627 hours bleed condenser got boxed up due to spurious signal

of bleed cooler outlet temperature. Bleed condenser level started rising which
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initiated reactor set back. Reactor power started coming down and turbine tripped

on reverse power. Running feed pump tripped on bleed condenser high level. This

caused tripping of all primary coolant pumps resulting in reactor trip. The event

was rated at level 0 as the safety function availability was full for an expected

category initiator.

4.0 Exchange of Information of INES Rating;

In India, Atomic Energy Regulatory Board (AERB) is the nodal agency for

all INES activities. Event Rating Forms received from IAEA are sent to all NPPs

and their comments on the rating are sought. AH reportable events are initially

rated by NPPs, which is also very useful in interpreting the clauses of the INES

users.

5.0 Efforts in creating awareness about usefulness of INES :

^ Atomic Energy Regulatory Board puts in effort to increase awareness

about INES. AERB newsletter, a quarterly publication by AERB recently carried

out a full article on INES with examples to make public appreciate INES. There

has been good response to this article and it is getting published in other scientific

journals also. AERB newsletter also contains information on some of the events

with INES rating. AERB issues press statements on some significant events.

These statements get a good coverage in most of the leading national and local

newspapers, both in English and other Indian languages. All the newspapers have

access to the AERB annual reports which contain statistical data on events, and

gives INES ratings and other details, of the events.

Steps are also being taken to increase awareness about INES among the

nuclear community in India. A colloquium was held in AERB on 'INES" which

was well attended. An invited talk on INES was given in IAEA-RCA training

course on "Implementations of IAEA Basic Safety Standards" by India's national

officer for INES.



le€

6.0 Conclusions:

In India the INES rating of events is regularly carried out by the installation

itself and subsequently reviewed by AERB. Ratings from the installation are

generally in agreement with the ratings given by the regulatory board.

Considerable efforts are being put constantly by AERB to increase public

awareness about INES.


