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V Carrier
A United Technologies Company

VIA FAX (301) 816-5151 & DHL OVERNIGHT

August 23, 2007
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Re:

10 CFR Part21 Notification
General Information or Other Event Number: 43190
"Compressor and Bearing Discharge Temperature Sensor" ( CarrierPart
#1 7FA 999-1200-381) Supplied by CarrierCorporation'sReplacement
Components Division to PSE&G's Hope Creek Nuclear Station (PSE&G Ref
#70061918)

Dear Sir or Madame:
The attached document is provided as an addendum to our initial notification of
02/27/2007, as it pertains to 10 CFR Part 21, Section 21.2.1, Para.(4)(vii). This addendum is
intended to provide followup information as to actions taken and closure of the notification.
Please do not hesitate to contact me if there are any questions or concerns. We thank you
in advance for your attention to this report.

Roman Iwachiw
Manager, Quality Assurance
Replacement Components Division

Carrier Corporation
10 CFR Part 21 Notification
General Information or Other Event Number - 43190

(4)(vii) The corrective action which has been, is being, or will be taken; the name of the
individual or organization responsible for the action; and the length of time that has
been or will be taken to complete the action.
In response to the notice of a potential defect or failure to comply received from PSE&G,
along with a report of various analysis conducted by PSE&G, Carrier convened its "Nuclear
Defect Review Board" (NDRB") to review and respond to PSE&G's notice and report.
As part of its review, Carrier's NDRB requested various additional information from
PSE&G regarding the Sensor's alleged defect or failure to comply experienced by PSE&G, as
well as its use and operation of the Sensor and the chillers utilizing the Sensor. The chiller use
and operation data provided by PSE&G showed that the chiller was run under such an extremely
light cooling capacity that Carrier has no reference test data or experience available. As a result,
Carrier cannot accurately predict the effects of this low cooling capacity on the operation of the
Sensor.
Carrier's NDRB also reviewed Carrier's current process of brazing the Sensor's copper
sleeve, as compared to the brazing process utilized when the Sensor was first offered for sale
approximately 30 years ago. Carrier's NDRB commissioned testing by a third party firm to
determine if changes in the brazing process had any impact on the hardness or grain size of the
Sensor's copper sleeve. This testing determined that there was no significant difference in the
hardness of the Sensor's copper sleeve between a sample using the original brazing method,
another sample using the current brazing method and a third sample using an alternate brazing
method not previously or currently in use in connection with the Sensor. In addition, the firm
indicated that it is typical that a lack of significant difference in hardness will also be an indicator
of a lack of significant difference in grain size.
Carrier's third party test results showing no change in hardness or grain size, PSE&G's
operation of the associated chiller at an extremely light cooling capacity and the fact that the
PSE&G failures were very isolated occurrences have convinced Carrier's NDRB that the cause
of the potential defect or failure to comply was other than a defect inherent in the Sensor.
Rather, Carrier's NDRB believes that the potential defect or failure to comply resulted from a
cause or causes external to the Sensor.
Carrier plans to work with PSE&G over the next sixty (60) days to explore these possible
external causes and to take corrective actions, as may be necessary, to limit the effects of these
external causes on the Sensor and/or to modify the Sensor to better operate in the presence of
these external causes.

(4)(vii)Addendum: (7/30/2007)
In addition to the above actions, on June, 8, 2007, Carrier personnel made a visit to PSE&G to
collect vibration data at the point of failure. The data collected and analyzed showed no
abnormalities that would cause cracking of the sensor at the copper sleeve braze joint location.

Conclusion(s):
Carrier is unable, at this time, to determine the root cause of the defect/failure.
Post Evaluation Actions:
Upon completion of Carrier's evaluation, analysis and conclusions, Carrier's Nuclear Defect
Review Board (NDRB) was reconvened. The NDRB determined that the supplier of the sensor
would be asked to provide a modified design of the sensor to eliminate any future potential
failures/defects that could result in sensor cracking and subsequent refrigerant leakage. The
supplier has complied and provided a modified design of the sensor which has been approved by
the NDRB.
At the present time, the modified sensor is in production. Essentially, the modification involved
complete elimination of the sensor's brazed joint. This improved design consists of a probe body
manufactured from a single, solid piece of brass, thus eliminating the copper sleeve portion of
the probe and the braze joint, from which there could be a possible leak path thru the sensor
body. Additionally, the wall thickness of the body has been increased by approximately four
times its original thickness. These changes will not impact the fit or function of the sensor. In
addition, prior to production for sale, the modified sensor was tested to determine if the heavier
wall would have an impact on the sensors response time. There was little if any change in the
sensors response time. The modified sensor's body is made from the same brass material as the
threaded portion of the previous two piece design. The form changes slightly due to the
increased wall thickness.
(viii)

Any advice related to the defect or failure to comply about the facility activity, or
basic component that has been, is being or will be given to purchasers or
licensees.

Effective July 30, 2007, any purchase orders (PO's) or requests for quotation (RFQ's)
received by Carrier for the 17FA999-1200-381 sensors will be of the modified design described
above. Carrier will notify all utilities that may have inventory of the previous design that these
sensors may still be used, but only in the Bearing Temperature application, not in the
Compressor Discharge Temperature application. Carriers notice will also request the utilities to
segregate all previous sensor designs and clearly label them "For Bearing Temperature Sensor
Use Only. Do Not Use As Replacement for Compressor Discharge Temperature Sensor."

