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| On November 24, 1992, at 2:18 p.m., Calvert Cliffs Unit 1 automatica?ly
I tripped from 100 percent power due to a ground overcurrent fault in the
| isolated phase (isophase) bus duct system. The fault occurred when an upper
I isophase bus duct inspection vindow can.e loose and fell into the duct, Ground

I protection circuitry tripped the main generator and the main turbine. The
reactor protective system tripped the reactor on loss of turbine load. This
event did not result in any t,ignificant safety consequences. Operations
personnel implemented established emer6ersey operating procedures and placed
the plant in a safe shutdown condition. The apparent cause of this event is
that someone etepped on and loosened the vindow during a recent maintenance

| activity in the area. Norinal duct vibration probably freed the glass.
Imer!! ate actions were taken to quarantine the area, initiate an event
investigation, and conduct necessary repairs. Actions to prevent recurrence
and inform plant personnel of the potential personal safety consequences of

; this event are in progress.
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1. DESCRIPTION OF EVENT

on November 24, 1992, at 2:18 p.m., Calvert Cliffs Unit 1 automatically tripped
from 100 percent power due to a ground overcurrent fault in the.isophase bus
duct system. The ground fault occurred betwesn the main generator and the main
unit transformers when an upper inspection window on the "A" phase bus duct came
loose and fell inside. The gas'..et around the glass window contacted the high
voltage bus disconnect link assembly inside the duct causing a phase-to+ ground
short circuit. The gasket ignited, resulting in a small contained fire which
self ar.tinguished in less than five minutes. The main generator ground
protection system detoc.ted the fault, correctly tripped the generator,
deenergized the bus, and tripped the main turbine, The reactor protective
system (RPS) tripped the reactor on loss of turbine load. The plant was brought
to a safe shutdown condition. There were no other' structures, components, or
systems that were inoperable at the start of the event that contributed to the

i

event. *

The isophase bus duct system has three separate hollow cylindrical metal ducts
(44 inch diameter). Each duct encloser a phase of the electrical buswork from
the main generator to the unit transformers. The ducts have pairs of glass
inspection windows, one upper and one lower, installed-at several locations
along their length. For each window a metal box is welded onto the ducts to
provide a flange. A metal plate with a cutout approximately 12 by 22 inches is
bolted onto the boy.. The - safety glass is held in the opening by 'a rubbet
gasket.

At the time of the event, plant maintenance personnel were removing-scaffolding
fron just above the normally inaccessible Isophase Bus Ducts, following
completion of maintenance on adjacent equipment. They-heard the glass window
fall into the duct below them and saw the small fire. They immediately left the
scaffolding and called the Control Room.

At 2:20 p.m, the Control R.com received their rept,rt of the fire and its
location. The appropriate Emergency Response Plan implementation prt,cedure was
initiated. The Firo Brigade and Fire Protection personnel arrived on the scene
shortly thereaf ter. No fire fighting agents were required. -Security-
quarantived the area uncer Shift Supervisor-direction. A scarch of the area,
including the 12 foot elevation below, produced no stray scaffolding' parts or
objects which could have caused the glass =to fall into the duct. The
maintenance personnel who were removing the scaffolding later stated that they-
had not dropped anything. The buswntk was not damaged.
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Emergency Operating Procedure (EOP) 0, " Post-Trip *1mmediate Actions," was
implemented when the Unit tripped. All safety functions were met. The steam
generator feed pumps (SCTPs) tripped on high discharge pressure following the
turbine trip. Auxiliary feedvater (AW) flow was manually initiated with the
starting of AW pumps No.11 (steam driven turbine) and No.13 (motor driven).
E0!' 0 was exited at 2:28 p.m.

At 2:53 p.m. , the Control Room received a high turbine inboard journal bearing
temperature alarm on No. 11 A N pump. The pump was secured and No.12 AW pump
was started. An inspection of No. 11 AW pump found the turbine journal bearing
viped. The bearing was replaced in accordance with established maintenance
procedures. Bearing oil samples were drawn for analysis. Post maintenance
testing was completed satisfactorily. The bearing failure was determined to be
an isolated event limited to No.11 AW pump. The pump was restored to OPERABl.E
status at 6:30 p.m. on November 26, 1992.

A Significant Incident Fint'ing Team (S1FT) was activated by the Plant General
Manager following the event. The SI N was established to: (1) investigate the
event, (2) determine the cause of the event, and (3) recommend corrective
actions to prevent recurrence due to similar causes,

ll. CAUSE OF EVENT

The SIPT conducted an extensive investigation of the event which included, in
part: (1) several inspections of the affected area and section of the isophase
hus duct system. (2) personnel interviews, and (3) review of irgs, maintenance
orders, technical references, drawings, and various procedures.

Post trip inspection by SIFT perscanel located the glast. Window lodged between
the staves of the disconnect link assettbly inside the duct. Lust had
accumulated on the duct work and when the plate was removed a footprint was
observed spanning the shattered area of the window. The responsible individaal-

,

was not identified. Numerous footprints were observed on top of the ductverks
below the scaffolding. The other inspecticn vindows were checked for looseness.
The glass for the "C" phase was cracked and it was replaced. No other work had -

been done in this area since June 1990.

The SIPT concluded that during the recent maintenance activity, someone left the
scaffolding for an indeterminate reason and steppec' on the ductwork, including
directly on the "A" phase glass. It appears that the glass was then cracked and
loosened in its gasket. Continuous, normal vibration probably freed the glass,
and it fell inside. ,
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The primary cause of this event is that the appropriate supervision did not
recognize the potential safety hazard that existed in the work area. Since the
potential hazard vna not recognized, an adequate pre job briefing was not held,
Some of the workers involved with the maintenance activity were not aware they
were working over glass vindows or that high voltage existed inside tha duct
work. In addition, work practices gave inadequate attention to the protection
of plant equipment. This is evidenced by the numerous footprints on the. ducting. .

and inspection vindows. All work involved in the maintenance t.ctivity was
accessible from the scaffolding. No one involved with either erecting or
removal of the scaffoloing could remember stepping onto the ductwork. The
footprint on the glass strongly supports the conclusion that the work activity
caused the windc.v's failure.

Additional causal factors that contributed to the event are:

A. The maintenance work package did not indicate to personnel that they
would be working over high voltage !uctvork.

B. There were no signs in the area to warn personnel that the 1sophase
Bus Ducts contained high voltage,

,

C, The planning effort did not specify the protection of plant
equipment near the work site.

Ill, ANALYSIS OF EVENT

This event is considered reportable in accordance with 10 CFR 50,72(a)(2)(iv),
"Any event or condition that resulted in manual or automatic actuation of any
Engineered Safety Feature (EST), including the Reactor Protection System (RPS),'

This event resulted in no significant consequences to the public health and
safety. The RPS automatically tripped the. reactor on loss of turbir.e load.
Following the unit trip, when main feedvater flow was lost. AFW flow var,
promptly initiated to the steam generators by Control Room personnel. All
safety syst m functioned as required.

The most limiting loss of load event is described in the C&lvert Clifts Updated
Final Safety Analysis Report (UFSAR), Safety Analysis to be_a turbine trip from
-100 percent power without a concurrent reactor trip and with both the

'

atmospheric dump valves and the turbine bypass valves inoperabic. Because of
the immediate loss of turbine load reactor trip and the acceptable operation of-
these valves there is no safety _ significance associated with this event,

._
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The most limiting loss of feedwater event described in the UFSAR, Safety
Analysis is a simultaneous closure of both feedvater regulating valves (TRV)
from 102 percent power without automatic initiation of auxiliary feedwater (AW)
in conjunction with certain reactor protection trips. In this vase, the event
is terminated when the operator initiates AW flow 10 minutes into the event.
Though main feedwater flow was lost, AW flow to the steam generators was
promptly initiated with the sta:: ting of No.11 and No.13 AW pumps. When Nc.
11 AW pump was subsequently secured, the redundant steam driven AW pump No.12 ~,

was placed in service. Therefore, there was no safety significance associated
with this event.

The current sGFP speed centrol system is not consistently capable of lowering
speed quickly enough to compensate for the pressuto rise caused by the FRV
closure. This condition has been evaluated. The loss of main feedwater
following a reactor trip is not safety significant. ,

IV. CORRECTIVE ACTIONS '

Immediate Corrective Actionc

A. Operations personnel stabilized the plant in accordance with
established plant procedures and immediately implemented appropriate
Emergency Response Plan procedures.

B. Security and Fire Protection personnel responded to the scene,
ensured that the fire was extinguished and quarantined the area
under the Shift Supervisors' direction.

C. The area was roped off and caution signs were hung warning of high
voltage and restricting access without Shift Supervisor permission. -

(also done on Unit 2) '

,

D. The bus and duct vore cleaned and inspected. No permanent-damage to
the buswork was observed. No other forcip: objecta were found
inside the duct. A thorough search of the area near the Bus' Duets
revealed no loose parts which could have caused the window to
collapse.

E. A SIFT was activated to investigate the event.

| F. The damaged *A" and "C" phase windows and gaskets were replaced.
Post maintenance electrical. checks were satisfactory and the

- - - .. - - - . . - . .
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isophase bus duct system was returned to service on November 25,
1992.

G. No. 11 AFW pump was inspected and the inboard journal bearing was
replaced. Post maintenance tosting was completed satisfactorily and
the pump was declared OPFPABLE on November 26, 1992.

,

Actions to Prevent Recurrence

1. Training will be provided to the appropriate maintenance personnel
to reemphasize their responsibility to protect plant equipment from
incidental damage. Potential personnel safety hazards when working
around plant equipment will be discussed. Activities 3.uch as
maintenance planning, pre-job briefs, system valkdowns, and standard
work practices will be addressed.

J. Permanent caution signs will replace the temporary signs hung after
the event.

K. We ere considering the replacement of all isophase bus ' duct upper
inspection windows v2th solid metal plates and all lower inspection
windows with transparent resilient rsaterial.

,

L. On December 10, 1992, at the site. wide Quarterly Communications
'Meeting, the Plant General Manager discussed the event, Personal

safety was emphasized.

M. On Dec mber 21, 1992, the Plant General Manager issued a memorandum
to all Site Supervisors that provided details of the event, its
potential personal safety consequences, and expected actions to
prevent recurrence of similar probleras,

N. A root cause analy. sis is currently being conducted on the inboard
journal bearing failure of No.11 AFW pump.
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V. ADDITIONAL INFORKATION ,

A, Identification of cotcponents and systems des.cribed in this report:

IEEE 803a/83 IEEE 005/64
Coreponent or Systern Funct. Ident. System Code ?

Reactor Protection Systern NA JC -

Isolated Phase Bus IPBU EA
Turbine TPJi TA ,

Generator CEN TB
Feedwater Punp P SJ
Peedwater Regulatory Valve FCV SJ
Auxiliary Feedvater (AW) NA BA
AW Purtp P BA
Disconnect DISC EA

B. Previous Sitnilar Events

No similar eventn have been reported involving a :urbine/ reactor
trip due to a ground fault dutected in the isoph we bus duct systsm.
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