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During preparations for an operations surveillance, an inadvertent automatic 
start of the Unit 2/3 Diesel Generator was received when the newly installed Bus 
33-1 to Bus 23-1 bus tie breaker was closed. Investigation of the event 
identified that the recently installed modification contained a design 
discrepancy that was undetected by the design checking process or installation 
and testing personnel. The discrepancy resulted in the control circuits for the 
Bus 33-1 breaker of the Bus 33-1 to Bus 23-1 Tie, the Bus 33-1 Main Feed 
breaker, and the Unit 3 automatic start of the Unit 2/3 Diesel Generator being 
superimposed. This wiring error did not prevent any system from providing its 
safety function. The immediate corrective actions included diagnosis of the 
wiring discrepancy, development of a work package to correct the discrepancy, 
and an additional design and field wiring review prior to successful completion 
of the operations surveillance. Additional corrective actions include a lessons 
learned notification to the design organization at this and other company sites 
reinforcing the expectations and requirements of the design program. 
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Auto Initiation of Diesel Generator 2/3 During Modification Due to Design Error ' 

A. PLANT CONDITIONS PRIOR TO EVENT: 

Unit: 2 ( 3) Event Date: 05/23/94 Event Time: 0637 

Reactor Mode: N (N) Mode Name: Run (Refuel) Power Level: 89% (0) 

Reactor Coolant System Pressure: 1003.5 psig (0 psig) 

B. DESCRIPTION OF EVENT: 

On May 23, 1994 with Unit 2 in Run mode at 89% power and Unit 3 in Refuel mode, 
Operations department personnel were making preparations to perform logic 
testing on the Unit 3 auxiliary electrical system (EB] per Dresden Operating 
Surveillance (DOS) 6600-03. Per the procedure, the control room operator 
attempted to close the Bus 33-1 to Bus 23-1 tie breaker to establish initial 
conditions for the test. When the control switch for this breaker was taken to 
the close position, an automatic initiation of the Unit 2/3 Diesel Generator 
(EK], an annunciator for a Unit 3 125 volt DC system (EJ] negative ground, and 
an annunciator for a Unit 2 125 volt DC system positive ground were received in 
addition to the closing of the breaker. The operator immediately re-opened this 
breaker and verified proper operation of the diesel generator. After allowing 
the diesel generator to run briefly, it was secured in accordance with station 
procedure. 

The Bus 33-1 to Bus 23-1 tie breaker had been recently installed in accordance 
with Modification M12-0-91-018B and tested in accordance with Special Procedure 
93-10-88 to verify operability of tie breaker control logic prior to returning 
the Unit 2/3 Diesel Generator to service on April 23, 1994. The Bus 33-1 to Bus 
23-1 tie remained out of service pending the completion of modification testing 
for an unrelated portion of the tie breaker control circuit per DOS 6600-03. 
Site Engineering and Construction (SEC) and Operational Analysis Department 
(OAD) personnel were notified and assisted Operations personnel in the diagnosis 
of the problem. Through use of the drawings for the modification and field 
measurement at various places in the control logic, the cause of the initiation 
was identified to be a cross wiring of the Bus 33-1 to Bus 23-1 tie breaker 
closing circuit with the Unit 3 automatic start circuit for the Unit 2/3 Diesel 
Generator due to a discrepancy in the wiring drawings. A change to the wiring 
prints was initiated and a work package was prepared and approved to correct the 
disc.repancy. A further investigation of this modification was initiated in order 
to verify that no other discrepancies of this nature existed with this 
modification or other recently installed modifications prior to continuing with 
DOS 6600-03 or performing testing for the corrective work for this discrepancy. 
After determining that there were no other discrepancies of this nature, testing 
was allowed to proceed and was successfully completed on the morning of May 26, 
1994. 

C. CAUSE OF EVENT: 
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This Licensee Event Report is submitted in accordance with 10CFRS0.73(a)(2)(iv) 
which requires the report of any unexpected initiation of an Emergency Safety 
Feature (ESF) system. · 

I' 
The cause of the event was a wiring error during the installation of the Bus 33-
1 and Bus 23-1 Tie modification due to a design error in the installation 
drawings (see Attachment A). The control circuitry for the Bus 33-1 breaker for 
the Bus 33-1 and Bus 23-1 Tie, the Bus 33-1 Main Feed breaker, and the Unit 3 
automatic start of the Unit 2/3 Diesel Generator were superimposed, resulting in 
the automatic start signal to the generator when the Bus 33-1 to Bus 23-1 tie 
breaker was closed. 

Other contributing factors were identified which led to the discrepancy and its 
failure to be detected throughout the process of design, installation, and 
testing of the modification. First, the organization performing the design of 
this modification did not identify the discrepancy during the initial design or 
through their internal checking process. Termination / determination checklists 
or "wiring lists" were prepared from a combination of the wiring diagrams and 
the cubicle wiring lists provided by the switchgear vendor. These lists were 
prepared as recommended by design procedure for complex modifications due to a 
lack of true existing wiring diagrams for the internal wiring of the switchgear 
cubicle. The arrangement of the external wiring diagram which depicted the "ZW" 
and "ZX" terminal blocks with a faint separation between blocks contributed to 
the initial error of listing the incorrect destination points on the wiring 
diagrams at the other end of the affected wires and on the wiring lists (see 
Attachment B). The design package, including the drawings, were subsequently 
issued to the station for comments. 

During the comment process and field walkdowns, this discrepancy was not 
identified by station personnel or by field engineers for the design 
organization. In performing wiring walkdowns in the field, it is not apparent 
that the wiring diagram and the wiring lists were used concurrently. The design 
package was issued to the station for field implementation. 

The third opportunity to identify this discrepancy existed during the 
development of the work instructions. The package preparer listed the wiring 
terminations and verifications in the work package as shown on the wire list. 
The wiring diagram, although noted in the work package, was not referenced and 
used in conjunction with the wiring list because the wire lists were more 
comprehensive. The work package was reviewed and approved. 

The fourth opportunity occurred during installation. The installation personnel 
and the quality control inspector noted that three luge were landed at one 
terminal point at the location the work package instructed them to land the new 
wires. This condition is not normally within work practices; however, it is 
permissible if specifically identified on drawings. The QC inspector looked at 
the wiring diagram and identified that the three existing wires were in fact 
identified on the drawing at the same side of the terminal block, not 
identifying that the new wires were not shown at this point as the wiring lists 
would indicate. 

Finally, this discrepancy was not identified by testing personnel because the Bus 33-1 
Feed breaker control circuit and the 2/3 Diesel Generator auto start circuit from Unit 
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3 were out of service and therefore isolated from the Bus 33-1 to Bus 23-1 tie breaker 
at the time testing was performed. The Bus 33-1 to Bus 23-1 tie breaker performed as 
specified by the schematic diagram under this set of conditions. Since the Bus 33-1 
Feed breaker control circuit and the 2/3 Diesel Generator auto start circuit from Unit 
3 were not supposed to be affected by this modification, there was no reason to 
require those circuits to be energized when performing the testing for this 
modification. 

D. SAFETY ANALYSIS: 

The Bus 33-1 and Bus 23-1 crosstie was being installed under the Station 
Blackout commitment per 10CFR50.63 to improve the independence of offsite power. 
Overall testing of the new system was not complete at the time of the event and 
it was not considered operable. The Unit 2/3 Diesel Generator is designed to 
automatically start and load to Division I of the unit from which the intiation 
was received upon an undervoltage signal on either the turbine building or 
reactor building bus, an ECCS initiation signal, or a main and reserve feed 
breaker open concurrently to the turbine building bus from the switchyard. Bus 
33-1 is the Unit 3 4kV Division I reactor building bus providing power to all 
essential Division I reactor building equipment. Its normal source of power is 
via the Bus 33-1 Main Feed breaker from Bus 33. The 2/3 Diesel Generator is the 
reserve power feed to Division I on both units. The new Bus 33-1 to Bus 23-1 tie 
provides an additional reserve power feed to the Division I buses via offsite 
power from the opposite unit. 

A review of the circuit with the wiring discrepancy installed identified that 
several different inadvertent actuations could have occurred dependent on the 
initial conditions. The close circuit for the Bus 33-1 crosstie breaker, the 
Unit 3 automatic start circuit for the Unit 2/3 Diesel Generator, and the Bus 
33-1 Main Feed Breaker close circuit were inadvertently tied together. The 
actuation of any one of these components could have resulted in the actuation of 
all three components under specific conditions. When the Bus 33-1 crosstie 
breaker was closed, Unit 3 125 volt DC system positive voltage was applied to a 
portion of the Unit 2/3 Diesel Generator auto start circuit with Unit 2 125 volt 
system negative potential for the duration that the control switch was in the 
close position. The potential difference in this case was large enough to result 
in the momentary actuation of the automatic start relay, but not large enough to 
generate enough current to open the protective fuses for the circuit. 

The 125 volt DC systems remained available to provide control power and its 
safety functions to equipment on both units. Ground alarms were received on each 
unit when the breaker control switch was placed in the close position. These · 
ground paths were immediately isolated by the placement of the Bus 33-1 crosstie 
breaker in the Pull-to-Lock position. Although the Unit 2/3 Diesel Generator 
automatic start circuit for Unit 3 was affected by this wiring discrepancy, the 
ability of the circuit to provide an automatic start to either.unit was not 
disabled. The Unit 2 and Unit 3 Diesel Generators were also available at the 
time to provide auxiliary power to Division II equipment on Units 2 and 3 
respectively. Since the systems involved in this event remained available to 
provide their safety functions, and the redundant equipment was also available 
at the time, the safety significance of this event is minimal. 

E. CORRECTIVE ACTIONS: 

L:\8360\830112491180\114'013 
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Immediate corrective actions included diagnosis of the wiring di'screpancy, 
development of an approved work package to correct the discrepancy, and 
development of an approved testing package to verify the correction of the 
discrepancy. 

Prior to performing DOS 6600-03, a review was implemented to determine the 
susceptibility of other electrical modification design work to a comparable 
error. The review focused on modifications performed during the time period 
since the previous performance of DOS 6600-03 to verify the surveillance test 
would proceed without the occurrence of other events. After performing the 
review and determining that no other adverse conditions were created by the 
installation of modifications, the operations department was informed to proceed 
with the performance of the test. DOS 6600-03 was successfully completed on May 
26, 1994. 

A review of the effects of the event on the 125 volt DC systems was completed to 
verify that the operation of the equipment in this configuration did not degrade 
the system. Since the fuse protection on both the automatic start relay circuit 
and the Bus 33-1 to Bus 23-1 tie breaker control circuit remained intact, the 
review concluded that the systems components (i.e. fuses, control and synchro 
switches, the autostart relay coil) did not suffer any apparent degradation due 
to this event. The control circuit fuses for the automatic start relays that 
experienced the current flow due to the error were replaced as a conservative 
measure to ensure that they had·not partially opened due to the event. 

The design organization preparing the design of the modification had initiated 
and implemented corrective actions to improve their design checking processes 
prior to the event but subsequent to the issue of the design to the station. 

The equivalent Bus Cross-tie Modification at Quad Cities Station, Units 1 and 2 
were reviewed by the design site engineering electrical group. No errors were 
discovered. 

A Corporate Lessons Learned Initial Notification will be distributed to the 
corporation through the Lessons Learned program. Corporate engineering also 
will provide a communication vehicle to ComEd engineering personnel and 
Architect Engineering organizations describing specifics of the event and 
reenforcing walkdown expectations. (Outstanding Corrective Action #1) 

The walkdown procedure (PEG-003) for the design organization will be revised to 
reinforce the requirements of the existing procedure and to provide additional 
guidance and expectations for the method used in performing walkdowns. Examples 
of these enhancements include: 

L:\836ll830112A9\l ll0194\0l 3 

Documenting walkdown exceptions to include documentation of inaccessible 
walkdown areas in the design documents with a plan to walkdown prior to or 
at the start of construction~ 

Adding statement that when wire lists have been prepared and are 
available, they are to be used in conjunction with the design drawings 
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when conducting walkdown involving wiring inspection and/or verification. 
(Outstanding Corrective Action #2) 

F. PREVIOUS OCCURRENCES: 

LER/Docket Numbers 

88-023/05000265 

G. COMPONENT FAILURE DATA: 

Failure of MCC 28/29-5 Main Feed Swap-Over Due to an 
Unlanded Lead Caused by an Installation Error. 

This wiring error was found during outage testing and 
was attributed to an initial construction mistake. 
Corrective actions included development an action plan 
for reviewing untested components for possible failures. 

There were no observed component failures contributing to this event. 
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Electrical Drawing 12E-3655A 


