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Case 1

Summary of Incident:

Switchgear flashed when disconnect was closed.
Details of Investigation:

Operator was in the process of closing a disconnect switch on a 140
volt size 4 NEMA I starter when it faulted and flashea. Operat>: was
wearing all required safety equipment,’ stood to one side, and hai
turned away while operating switchgear. Operator was not injurai.
His protective gloves were scorched by molten copper. The swit:igear
door was blown open. The door and switchgear box on opposite sile
were burned.

Discussion:

The incident of switchgear flashing when the disconnect is closai as
in Case No. 1 has happened before. 1In incidents which occurred efore
the use of flash suits, DAW’'s resulted and hospitalization was isually
necessary. In this case, the employee was not even slightly injired.

Cage 2

Summary of Incident:

Opened disconnect under load.
Details of Investigation:

Operator opened disconnect switch under load and shut down a wrong
piece of equipment. Operator was sent out to clear and tag Pump A for
maintenance. He shut Pump A down, blocked valves, then went to ‘he
motor control center to open and tag the switchgear. He though: he
had cleared Pump B in the field and opened the switch to Pump B.
Operator was wearing flash suit.

Discussion:

The incident in Case No. 2 points out the necessity of having loid
break disconnects on eguipment. In spite of rules and regulatios
there will be mistakes made. We try to build into our safety chiin as
many safety links as possible to assure safe operations of our ) .ants.
We try to buy only load break switches now. The plant was staricd at
a time when load break switches were not readily available.

We had one incident that occurred prior to 1980 on a 2300 volt non=-
load break fused disconnect where the fuses mechanism faulted phi.se to
phase when closed in with a hot stick. The employee was wearini a
flash suit. The hood faceshield and jacket had molten copper snuts.
No injury resulted from the fault.
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Case 3

Summary of Incident:

480 Volt switchgear blew up when energized,
Details of Investigation:

Operator was in the process of energizing 480 Volt switchgear. 'then
he flipped the start switch, which was located on the door of tai:
starter box, the switchgear box arced and blew up. He was wearig
protective equipment and was not hurt.’ He immediately put the oisult-
ing fire out. The switchgear and its associate light and wirinjy were
checked for faults: No conclusive evidence of the cause was fo1id.
Sandblasting work had been done in the switchgear area.

Discussion:

The incident in Case No. 3 has prompted us to remove the push bir:tons
from the door of the switchgear. We encourage the starting of puip-
ment from the motor. We use operating procedures in most cases, All
of our 2300 volt gear has had the pushbutton relocated to a remy.e
location in the switchroom. The motor start ig critical to the 1wtor
and to the equipment.

Case 4

Summary of Incident:

2.4 KV Breaker flashed while being racked.
Details of Investigation:

A 2.4 KV breaker was being racked in when the accident occurred. The
power switchboard operators and a shift foreman were trying to !iise
the breaker into position with the D.C. elevator motor. They wue
experiencing trouble getting the breaker to go into position ani
burned up the elevator motor in the process. The shift foreman. who
had limited experience with this particular switchgear called t) get
some assistance racking in the gear. Another foreman and opera'«ir
arrived at the scene. Since past operators had experienced troille
racking the breakers in and out before, the operators thought tiut
possibly the breaker was rusty from lack of regular operation aiu!
climate problems and decided to rack the breaker in manually. .u: the
breaker got to within two inches of being racked in a flash frou the
cubicle occurred. Fortunately, the operator racking in the bre:ler
had a full flash suit on and his burns were minimized. The forisaian
who has a good distance from the cubicle, but had no flash suit «n
when it flashed received a slight burn on the arm and face as h: moved
to help the operator.

Discussion:

The incident in Case No. 4 would have been a fatality if the £l.uh
suit had not been worn. The switchgear behind the operator had the
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bakelite nameplate burned off. The foreman who was back from tha
switchgear and not suited up was injured more than the operator in the

flash suit.

In another accident involving a 480 volt circuit breaker an electri-
cian almost died as a result of a flash in the switchgear. He s>ent
monthe in the hospital. A couple of times we thought we had lcst him.
He had heard a hissing sound coming from the gear. He opened th: door
to the switchgear to get a better view. BHe did not have on a flaish
suit, only side-shield glasses and a hard hat. The gear flashed phase
to phase right in front of him.

In another similar accident a few years ago we had three people »>urned
when the 2300 volt motor contactor they were racking in tried to> close
when the stabs made contact to the bus. The unit was set on aut -
start position and as soon as the control power transformer bec ine
energized the contactor picked up causing arcing at the stabs. 'The
resultant ionized gas then caused a phase to phase fault. They 'rere
not wearing flash suits. ‘ ,

Cage 35

Summary of Incident:

Closed 14 KV disconnect on breaker in closed position.
Details of Investigation:

An operator attempted to close the disconnect on a circuit brea:r
with it in the closed position. The 14KV breaker had been left ..n the:
closed position following testing of a bushing that had been rep aced.
The operator and supervisor visually inspected the breaker befo::
operating the disconnect and thought the breaker was open. The
breaker position indicator signs were oversprayed with paint ani the
breaker was mistakenly assumed open when it was closed. The op:-ator
put on a full flash suit with rubber gloves and proceeded to cloie the
disconnect. As the disconnect was closed, an electrical arc ocinirred.
Due to a protective relay system, the bus cleared the arc and pruvent-
ed any serious injuries.

Discussion:

In Case No. 5 the operator and supervisor made a mistake. The »era-
tor was standing under the 14KV disconnect using the gang operaior to
close the disconnect. When the disconnect was closed, the resu .fant
fault broke the insulator and molten copper and porcelain came :lown on
the operator. WNo injury occurred as a result of this incident.
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Case 6

Summary of Incident:

Disconnecting 500 Volt DC Breaker under load.
Details of Investigation: '

Disconnecting 500 Volt DC breaker under load. Operator took ec.ruder
A down for cutter blade adjustment. He put on necessary flash jirotec-
tion gear to disconnect breaker for cutter A, Then proceeded tn
disconnect the breaker for cutter B which was still operating and
under load. Fortunately, no arcing occurred and no one was injired.

Piscussion:

In Case No. 6 the operator opened the wrong breaker. What do 'nwu do
to prevent this from happening? Training and persistence must :lways
be stressed. The training in wearing the flash protection is ! very
applicable addition to the safety chain. We have found that hiving
one thing go wrong usually does not result in an injury. We nnmally
have to have two, three, four things go wrong before a serious (cci-
dent happens. We try to keep the safety chain as long as poss.lle.
We put every effort into safety!

Case 7

Summary of Incident:

Electrical flash while taking c¢lip-on ammeter reading.

Details of Investigation:

Electrician was taking clip-on ammeter readings on an air dryei’. In
the process of removing ammeter from the last wire, a flash ocinrred
on the tongs of the ammeter. The arc occurred on the tongs whine the
rubber type insulation had been damaged. The ammeter is a Wesi<n
Model 479. No injury was sustained. He was not wearing appro.ed
flagsh protection as required by Hot Work Procedure.

Discussion:

In Case No. 7 the fuses cleared the fault before any serious accident
happened. The clip-on ammeter was not in good condition and tie
employee was not following the proper procedures of wearing flich
protection. We were lucky that the fuses cleared the fault belcre a
flash burn occurred.

Case 8

Summary of Incident:

Electrical are on BC switceh.
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Details of Investigation:

An arc occurred across a DC switch as an operator and a superviscr
were closing the switch during a skid change. DC gwitches were not
operated in the proper sequence which resulted in a direct shcorb at
the switch. Operator received burns to neck and arms. He was searing
reguired flash protection.

Discussion:

In Case No. 8 we escapea with only a minor injury. One of our >ther
divigions had a fatality in a similar accident. The switch hed 800
volts across contacts. The electrician was washing with Chloro:thene®
solvent when the garden sprayer nozzle made contact acrogs the spen
switch. There is ¢lose to 1,000,000 amps available at this pciat in
the circuit. The electrician was burned when the arc flashed. We
figured we reached 35,000¢ F temperature as referenced in Ralph Lee’s
paper “The Other Electrical Hazard - Electric Arc Blast Burns". The
wooden hand rail that was 10 feet from the switch ignited.

The operator in Case No. & that was doing the switching was only
slightly injured. This injury was due in part to the way the »erator
put on his flash suit. Sometimes the user will not properly c¢lse the
hood and jacket. We are always faced with the problem of prop:: use

of the flash suit.
Cage 9

Summary of Incident:

A flash occurred while taking bus voltage measurement with a Dljital
Meter.

Details of Investigation:

A technician at one of our neighboring facilities was taking b
voltage readings on a 480V Motor Control Center. He opened a 3.2e 5
starter to take the reading with a digital meter. In the prociis of
taking the reading a flash occurred.

Discussion:

The technician died some time later as a result of the flash. .. he
was being placed in the ambulance he reportedly said, "I shoulid have
been wearing a flash suit.”

® Trademark of The Dow Chemical Company

& The Other Electrical Hazard — Electric Arc Blast Burns: - Ralph
H. Lee - Industry Application Society Conference Recind 1981,
Page 401.
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Case 10
Summary of Incident:

A 5 KV minimum o0il stored enerqgy circuit breaker faulted when «it
completely disengaged from the bus stabs.

Details of Investigation:

An operator was instructed to clear a 2.3 KV motor. The procedire
called for the operator to rack the breaker to the test positicr off
from the bus, then with the manual comtrols on the breaker per:crm a
close/open operation to discharge the spring. The breaker was rot
fully disconnected from the stabs when the breaker was closed urd
resulted in a flash.

Discussion:

The operator was wearing all required protective ciothiug. He did
suffer burns to his ankles between the flash suit and the top o«f his
shoeg. Other than that he was unhurt.

Case 11

Summary of incident:

A 1950 vintage 440 volt Motor Control Center (MCC) Main Bus was
shorted phase to ground on two phases resulting in a phase to piise
bus fault.

Details of Investigation:

A 1950 vintage size 4 starter can/bucket had been removed for riplace-
ment of leads from stabs to the disconnect. This unit has paral .el
leads from the bus stabs to the top of the disconnect switch on cach
phase. The replacement lugs used at the bus stabs had a longer harrel
length than the original lugs. These longer lugs made contact 'r.th a
grounded support member when the starter was plugged into the encr-
gized bus.

Digcussion:

The electrician was wearing proper safety equipment and followe:!l all
required safety rules while installing the starter. The safety
equipment performed as expected resulting in no injury, burn, sluck or
initial inhalation of foreign materials.

We are proud of our record at Dow Chemical, Texas Operations. 1
strongly believe that electrical flash accidents can be minimizc¢ by
the use of proper protective flash equipment. We will continue to.
work on procedures, standards, and protective equipment.
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We will work on people’s attitudes to help them better understiuid the
necessity of following the existing procedures, safety standarlii, and
wearing of protective flash equipment.

Conclusion:

1. The use of protective flash equipment has saved
lives and reduced severity of injuries.

2. Dow's Texas Operations will continue to use and
expand the use of protective.'flash equipment.

3., The use of protective flash equipment by industry
should be expanded to cover all switching jobs.

4. The development of comprehensive, self-explanatory salety
standards covering electrical flash hazards can also
significantly help reduce injuries in industrial plan.:.
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