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With the unit operating at 100% reactor power, response time testing of the
primary coolant loop, RTO's ,(T T ) was initiated per surveillance procedure SP
24010 as required by paragrapN +4.3 l.1.4 of Technical Specifications.c

A total
of sixteen (16) R'ID's *=ra tested, of which twelve (12) exceeded the Technical
Specification li' nit of u 'tt (8) seconds or less (Table 3.3-2 of Tech. Precs.) .
The unit cperated in accorm m with T.Ssh.S 3.0.3 and was placed in Mode 2.

The baseline data ammulated dueng 'ie testing was evaluated to determine the
cauce of the excessim response times. Several factors were determined to
contribute to the large time constants for the R'ID's. These factors included
the time constant of the RTD elment itself, the installation of the R'ID in the
therttowell (insufficient' insertion depth), and a sensor-therrowell mismatch. A
containment entry was made to correct the latter two causes for the excessive
respcnse times. Onm these repairs had been effected,the response time of all
but two (2) R'ID's was accepteble. Pot.h were refroved frm service per Plant
Design Cinnge Request'#2-07-84. 'Ihe unit was than returned to 100% reactor
power.
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Introduction:

During the Refuel outage of 1983, all Prinary Coolant Icop RTD's were rmoved frm
their thennowells along with their connection heads. All thennowells were cleaned
using gun cleaning brushes and then vacuumed to remove any particles in an effort to
improve response time characteristics. The R7D's and connection heads were replaced
with WEED Series 612 RID's and connection heads to meet the requirements of
10CFR50-49 & IEB-79-01B, Environmental Qualification of Cat 1 Equignent. The unit
was returned to service with the new RID's on January 15, 1984.

On 2-9-84 Rceponse Time Testing of the primary coolant loop RID's (Th+T) (JC-TIT)
was initiated per curveillance procedure SP 24010 in accordance with surv6111ance
requirunent 4.3.1.1.4. This surveillance procedure utilizes the Icop Current Step
Response (ICSR) method for measuring R7D response tine. The ICSR method involves
heating the RID element with an electric current to provide a tanperature
transient. The current is then runoved and the response time required for the RTD
to return to the external tanperature is recorded.

Four (4) RID's were tested and their responses analyzed to determire the elment
response time. This evaluation indicated that all four RID's exceeded the Technical
Specification limit of 8 seconds or less. Because the ICSR method utilizes cmputer
analysis to determine sensor response time and the mathematical analysis is sensor
type dependent, Analysis and Measurment Services (AMS) was requested to perform
on-site testing of the R7D's.

'

AMS and the I&C Engineering Dept. continued response time testing throughout the
weekend with the final "As Found" time response values being subnitted on the morning
of 2-13-84. Review of this data resulted in cmmencanent of plant shutdown per Tech.
Spec. 3.0.3 (to mode 2) .

Discussion:

The baseline data accumulated during testing was evaluated by AMS and the I&C Dept.
in an effort to determine the cauce of excessive response times. Three factors were
determined to contribute to large time constants for the installed RID's. These are:

1. The time constalt of the RID element itself (i.e.; the time constant of the bare
assenbly) .

2. 7he installation into the thermowell (insufficient insertion, etc.)
1

3. Senser - Thermowell mismatch (at the tapered tip) . |
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Upon CIMP entry and subsequent investigation of the RID installation, the following
was discovernd:.

_

l. Several of the subject RID's _were found to be improperly seated in the
thermowell. The RTD elenent could be forced deeper into the well thus
correcting the long time response characteristics. The added insertion
depths ranged frm 1/16" to 1/2". ,

EDIE: h new WEED RID's are spring loaded. h sensors were initially
installed in the thernowell and tightened down until the element bottmed-out
and began to work against the spring force. It should also be noted that the
WEED RID's were installed while the plant was shutdovm and cold. As the primary
system was brought up in temperature and the thermowell expanded, sme movment
of the sensing elment could have occurred.

2. Several of the subject RID's were found to have excessive anounts of side to
side novement in the well resulting'in a sensor to thermowell mismatch. The
sensor to well contact at the tapered tip must be at least 40% surface area
match in order to ascure proper sensor response.

Corrective Action:
-4With the plant at approximately 10 % m m p M & g W coo M

tenperature at 532*F, CIMP entry was made to correct the RID problms. The initial
atterpt at repair involved forcing the elenents into the well to assure correct
position and metal to metal contact. As addressed pmviously this action was
successful on several' ICD's. h incrr.:ased insertion depth and metal contact
improved the response times considerably on four RID's. Each RID was again tested
and the remaining unacceptable elatents identified. h sensors were rmoved frm
the thermowell and the well cleaned using the WEED de-burring tool and gun cleaning
brush. Several of the wells were'found to contain small amounts of dried particles
which were rareved. ' The sensors were re-installed and tested again. This action did
not result in impmveci sensor response times.

The RID elements were againiunovEd frm the bells < Nuclear Grade Never-Seez
Lubricant was applied to the tapered tip of the WEED RID's to inprove thermal
coupling and ,the elenent re-installed. N application of Never-Seez lubricant to

1

the sensing elarant greatly improved the, response times 'for all subject RTD's except |

two. This rethod of coupling the elenent' to the will has been;previously used on
MP-2 with similar success. h two PED's which remained unacceptable were TE122CA
and TEll2CB. Both were rmoved frm service per PDCR #2-07-84. -

h slowest elenent respense time for the RID's in service is 5.3 seconds.
,
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Action to Prevent Recurrence:

1. I&C procedure IC 2417N was generated to provide guidan in the installation of
reactor coolant tmperature RID's.

2. It is anticipated that the subject RID's will be replaced in the future with new
WEED sensing elments. This consideration is presently under engineering review.

Assessment of Potential Safety Consequences:

A slower RTD response time had the potential for affecting the Thennal Margin /Im
Pressure trip ('Dt/LP) and the High Power (AT power) trip. However, the unit was
operated at all times in accordance with T.S.A.S. 3.0.3.

Similar LER's: None
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March 14, 1984
MP-5872

U. S. Nuclear Regulatory Camtission
Document Control Desk
Washington, D. C. 20555

Reference: Facility Operating License No. DPR-65
Docket No. 50-336

^
Reportable Occurrence RO 50-336/84-006-0-

Gentlemen:

This letter forwards the Licensee Event Report 84-006 required to be
subnitted within thirty days pursusnt to paragraph 50.73 (a) (2) (i) (A)
the ccepletion of a plant shutdcwn required by Technical Specifications.

Yours truly,

NORTHEAST NUCLEAR ENERGY CCNPANY

FOR: E. J. Mroczka
Station Superintendent
Millstone Nuclear lher Station

' . A W
BY: R. J. Herbert

Station Services Superintendent
Millstone Nuclear Power Station

E3M/SKB:mo

Attachment: LER RO 50-336/84-006-0

cc: Dr. T. E. Murley, Region I-
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