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PROJECT: Consumers Power Company
Midland Plant Units 1 and 2
Bechtel Job 7220

Introduction

The discrepancies discussed in this report concern the hardness values
of the anchor and connecting studs for the reactor coolant pump (RCP)

snubbers.
Background
MCAR 45A

The RCP snubber anchor studs are 2-1/4, 2-1/2, 3, and 3-1/2 inches in
diameter and vary in length from 3'-6" to 7'-1". They are embedded in
the secondary shield wall and the refueling canal wall. Also included
are 2-inch and 2-1/4-inch diameter connecting studs approximately 1'-10"
long that connect the snubbers to a structural steel transition piece.
The anchor studs are partially embedded in the concrete and the con-
necting studs are in place. The snubbers restrain the RCPs during
seismic .ad/or loss-of-coolant accident (LOCA) events.

The studs were purchased from various vendors during 1977 and 1978 by
Bechtel construction in accordance with either ASTM A 354, Grade BD, or

ASTM A 540, Grade B23, Class 3. They were intended to be tensioned to a
preload up to 96 ksi to maintain the specified snubber spring rates

under all loading conditions. Prior to tensioning, to ascertain that

the studs could withstand long-term loads of this magnitude without becom-
ing susceptible to stress corrosicn cracking, Consumers Power Company re-
quested Teledyne Engineering Services (TES) to couduct hardness tests on

the exposed end of the embedded and connecting studs. TES conducted these
hardness tests from November 21 through November 23, 1980. The test results
showed that 207 studs of 384 tested are outside the range of hardness speci-
fied by the ASTM specifications.

MCAR 45B

On November 26, 1980, Consumers Power Company expanded the 10 CFR 50.55(e)
report to include, as potentially reportable, all low-alloy quenched and
tempered bolting materials 1-1/2 inches in diameter and larger used in
suppert of safety-related systems.
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purchase orders and identify those purchase orders including low-alloy
quenched and tempered steel (LAQTS) bolting and/or component material.

The initial effort has been completed; however, additional purchase orders
and LAOTS materials have been identified. CAIl is currently onsite gather-
ing data that will be used in evaluating the LAQTS materials. This acti-
vity is currently scheduled to be completed by June 11, 1982.

Most of the review being conducted on the LAQTS bolting and component support
materials consists of field hardness testing. This testing is being performed
by Consumers Power Company and CAI. This activity began in December 1981

and is estimated to be completed by September 1982.

Science Applications Incorporated (SAI) of Palo Alto, California, has been
retained and has developed a sampling plan to determine the quantity of items
to be tested. SAI is also providing statistical services in preparing the
hardness data for evaluation.

Aptech Engineering Services of Palo Alto, California, has been retained

to assist in evaluating the LAQTS materials purchased by identifying which
materials are LAQTS and require testing. Aptech is also assisting in the
analysis of the hardness test results.

Corrective Action

MCAR 45A

Construction has been instructed to preload the snubber studs to 9 +3 ksi.
A procedure was developed by B&W construction to ensure that the studs
are tensioned as required. This work has been completed for Unit 2, and
is presently in progress for Unit 1. Engineering has made a preliminary
comparison of the calculated anchor bolt stresses with the Aptech allow-
able stresses. These stresses, based on the capacity of the snubber,

are within the preliminary Aptech allowable limits. A final check of
stresses will be made upon receipt of B&W Specification 1235, Reactor
Coolant System Foundation and Nozzle Loadings, scheduled for issue

December 1982. At that time, the need for further corrective action will
be determined.

MCAR 458

Quality control receipt inspection will include hardness testing of LAQTS
bolting component support materials and is being established to preclude
utilization of defective materials.
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Safety Implications

MCAR 45A

If the subject studs were tensioned according to the original design re-
quirements, there may have been a safety deficiency in that some of the
studs could have failed due to stress corrosion cracking. If uncorrected,
this deficiency could adversely affect the safety of Midland plant opera-
tions during the expected life of the plant.

MCAR 458

Presently, the existence of adverse safety implications relative to other
safety-related bolting is undetermined.

Reportability

This condition relative to the reactor coolant pump snubber studs was
identified as "potentially reportable” by Consumers Power Company to the
NRC under 10 CFR 50.55(e) on November 25, 1980.

MCAR 45A / Q
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