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Mr h T. Collins, Regional Administrator L ;

Nuclear Regulatory Commission
611 Ryan Plaza Drive
Suite 1000

| Arlington, Texas 76011

Reference: Facility Operating License
No. DPR-34

Docket No. 50-267

Dear Mr. Collins:

Enclosed please find a copy of Reportable Occurrence Report
No. 50-267/82-007, Final, submitted per the requirements of Technical'
Specification AC 7.5.2(a)9.

Also, please find encloseo one copy of the Licensee Event Report for
Reportable Occurrence Report No. 50-267/82-007.

Very truly yours,

Wa4 M
- Don Warembourg /

Manager, Nuclear Production

DW/cis

Enclosure

cc: Director, MIPC
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FORT ST. VRAIN NUCLEAR GENERATING STATION
PUBLIC SERVICE COMPANY OF COLORADO

16805 WELO COUNTY ROAD 19 1/2
PLATTEVILLE, COLORADO 80651-9298

REPORT NO. 50-267/82-007/01-T-0

Final

IDENTIFICATION OF
OCCURRENCE:

On February 22, 1982, while the plant was subcritical with some rod
groups withdrawn, the reactor was manually scrammed to comply with
the provisions of LCO 4.2.11. Control rod pairs in regions 7 and 28
did not automatically insert duri'ng the scram and were subsequently *

inserted using normal control rod drive power. This is being
reported per Fort St. Vrain Technical Specification AC 7.5.2(a)9.

DESCRIPTION OF
OCCURRENCE:

On February 22, at 2148 hours, during routine startup operations,
with the reactor suberitical, Operations personnel inserted a ' full
scram of the reactor in order to comply with the provisions of
LCO 4.2.11, loop impurity levels. During this scram, the Reactor
Operator noted that the "out limit" lights for the control rod drives
(CRD's) for regions 7 and 23 had cleared but the rods were not
inserting. Normal control rod drive power was re-establishec to the
control rods and they were manually driven in.

The shutdown margin of the reactor was at no time compromised during
this occurrence, and no violations of the Technical Specifications
occurred. Calculated shutdown margin with regions 7 and 28 withdrawn
at 80 degrees fahrenheit is .03524p.

;

!

ANALYSIS OF
OCCURRENCE:

The control rod drives are essentially electrically power winches,
which raise and lower the control rods by means of flexible steel
cables. Gravitational force acts to propel the control rods into the
core during a scram, the free-fall speed being controlled by a
velocity limiting system. All control rod drives are of identical
design.and have the same operating characteristics.

,

,

The control rod drive mechanism operates in a helium environment
within the PCRV at reactor pressure. Ambient temperature is
maintained at approximately 150 degrees fahrenheit by the refueling
penetration cooling system and a thermal barrier between the drive

_ _ _ _ _ - _ _ _. _ _ _ . _.
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Shielding, interposed between the drive an'dand the reactor core.
the reactor core, limits the radiation level at the control rod drive

to approximately, 1 rad per hour. A helium purge flow of about
5.5 pcunds per hour floods the drive assembly and prevents tne
ingress of contaminated reactor helium coolant.

The principal components of the control rod mechanism are *.he drive
motor, motor brake, reduction gearing, rod position potentiometer,
limit switches, limit switch cams, slack cable indication device,
duplex cable drum, control rod guide tubes, and 1/4 inch diameter
suspension cables (See Figure 1).

The control rod drive raises and lowers the two control rods
simultaneously by winding and unwinding the control rod suspension
cables from a common drum having two winding grooves. This drum is
made up of three plates which are bolted together. The two joints
formed by the three plates are machined to form two deep spiral
grooves. Each of the two cables is attached to its respective drum
groove by an anchor swaged to the cable. The anchor rides in
bushings pressed into the drum plates and is therefore able to rotate
as required. The spiral grooves are machined such that each
successive wrap of cable lies properly on the previous wrap. From
their anchor point oa the cable drum, the cables pass through a guide
pulley assembly consisting of three pulleys mounted approximately
18 inches below the centerline of the drum. The guide pulleys
maintain the cables at the correct center distance, where they enter
the radiation shield below the drive mechanism.

The entire control rod drive assembly is supported within the main
housing from the closure housing mounted at the top end of the main
housing. The drive is supported at three points, two of which are
axially aligned to form a fulcrum. The fulcrum consists of two eye
bcits bolted to the bottom of the closure and a clevis pin which
passes through the two eye bolts and two bushings pressed into the
drive support housing. The third point, an extension of the spindle
carrying the drum bearings, rests in a pillow block having a
vertically elongated bore. A spring plunger contacts the underside
of the drum spindle, on which it exerts an upward force sufficient to
raise the drive mechanism (causing it to pivot about the fulcrum) in
the event that one control rod cable becomes slack. The plunger
normally maintains a microswitch in a free position. The switch is
therefore actuated in the event that either cable goes v. . c k (i.e.,

the rod weight is relieved from either cable). This condition is |
indicated in the Control Room by a " slack cable" light on the I-03 :

control board. <

The reduction gearing is housed within the drum support casing and
the gear box housing. The reduction gear train consists of a three .
stage gear train, driven by the pinion gear on the drive motor,
coupled to an internal ring gear built into the cable drum. The gear
reduction ratio between the pinion gear and ring gear is 1150:1,
which results in a final cable drum speed of approximately 1.5 rpm.
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Mest of the gear train is enclosed by the gear box housing bolted to
the drum support. An integral part of the gear box housing is the
spindle about which the cable drum / ring gear assembly rotates.
Installed over the end of the spindle is the slack cable switch
assembly. ihe guide pulley assembly is bolted to the bottom of the
drum support housing.

The cor, trol rods are electrically controlled by the shim motor and
.

brake assembly. The shim motor.and brake assembly is assembled as a
unit having a single shaft and can be easily disconnected from the
gear train by removing two screws. The shim motor is a 3 phase,
4 pole induction motor operating at 60 cycles, 105 volts, and
approximately 1750 rpm. Attached to the motor shaft is an
electromagnetic friction disc brake. The brake is spring-released
when de-energized. Thus, the brake, when energized and applied,
retains the control rods in a withdrawn position. When a scram is
initiated, the brake is de-energized and released, allowing the rods
to fall into the core under gravitational force.

A 3 phase capacitor array is permaneritly connected to the motor
circuit; thus, when the motor is rotated under the influence of the
falling rods, it functions as an induction generator supplying a
capacitive-resistive load, the characteristic frequency of which
determines the limiting speed of the motor and, consequently, the
control rod insertion velocity. The r.od velocity during a scram, in
this case, is controlled at a value approximately 15% in excess of
shim speed (i.e., scram speed is about 1.25 inches per second). The
initial excitation of the motor for operation as an induction
generator is provided by residual magnetism built irta the motor.

Rod-out and rod-in position indication is provided by cam-actuated
switches. The cams are mounted on a drum which is gear-driven by the

! rod position potentiometer drive shaft. This shaft is directly

| coupled to the cable drum through a gear train and rotates as

| required for the full rod travel.

| All bearings and gears in the drive assembly are treated with a
! thoroughly tested dry film lubrication technique which is essentially

unaffected by the existing radiation and temperature levels.
Bearings and gears are fabricated of materials proved by extensive
testing to be suitable for dry film lubrication in a purified helium

,
' environment. The bearings are of a special construction compatible
| with such duty. Motor winding insulation is a high grade material,

found by test to be necessary in a low-dielectric-strength gaseous
environment; the stator windings are entirely encapsulated as an
additional precaution against shorting to the frame and laminations.

With the rods in the inserted position, rod movement is initiated by
applying electric power to the drive motor and simultaneously de-
energizing the motor brake. The cables then begin to wind onto the

! drums and withdraw the rods. The limit switch cams release the rod-
in switch, causing the " rod in" light on the console to be

..
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extinguished. Rod position is transmitted to the console by a
potentiometer coupled directly to the drum gearing. As a precaution
against loss of rod position indication, both the rod-in and rod-out
limit switches and the rod position potentiometer transmitters are
duplicated. Also, there are two slack cable sensing switches.

Failure or removal of both AC and DC power from any one drive will
allow the rods controlled by that drive to drop into the core under
the dynamic brak1ng control of the motor and capacitor system. If

the AC motor power fails and DC brake power is maintained (no scram
signal), the control rods will retain their position. If DC brake
power fails (no scram signal), the rods will drop into the core under
dynamic braking control. The DC brake power must be maintained if
the rods are to be held steady at any pocition other than fully
inserted.

Analysis of the failure of the rods to auto insert has act revealed a
definitive cause for the occurrence. Two possible causes can be
postulated. One is binding of the drive mechanism due to corrosion
or debris to prevent the cable drums from rotating; the other is
binding of the control rods in the drive channel. The latter has
been ruled out as this would have been detected by the slack cable ,
sensing switches when inserting the rods. The binding or sticking of
the control rod drive mechanism appears to be the most probable
cause. The reactor had been shutdown for an extended period prior to
this time for extensive maintenance. During the shutdown, the
primary coolant contaminants, including moisture, increased and could
have affacted the control rod drive mechanisms which were idle during
this period. On February 23, a program was initiated to test and
exercise all of the control rods. Each rod pair was withdrawn
individually to the full-out position and then scrammed. Three other
rod pairs exhibited sticking tendencies during the initial exercise,
but the only repeated sticking was with control rod drive 7. After
several exercises, control rod drive 7 began to insert freely and has
continued to do so. The rods continue to be exercised once per day
and all are operating as designed.

CORRECTIVE
ACTION:

While the reactor remains in a shutdown condition, all control rods
will continue to be exercised on a daily basis. Upon resumption of
plant operation, the regularly scheduled monthly rod drop
surveillance will be completed on a weekly basis. Unless further
problems develop, no f.urther corrective action is anticipated.
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Prepared By: d .b L/
: Paul F. Moore
j Technical Services Engineer

Reviewed By: Mi
.; Charles Fuller

Technical Servi s En ineering Supervisor ;
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Reviewed By: /
EdwfnLH! _ Hi Tl v:

j Station Manager

i

Approved By: Wd
Don Warembourg f
Manager, Nuclear Production
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