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The Three Most Gommon Electrical
Safety lssues in Deployed
Environments

sv JlMes F. JeNi,trr.tcs

The U.S. standard voltage of 120 creates problems for Soldiers deployed io countries
where the standard voltage is 220. lgnorance and carelessness when working
with these voltages can have disastrous results.

lectrical safety problems have bedeviled de-
ployed U.S. military forces for many years.
Since 2008, electrocutions and electrical fires in

Southwest Asia have been front page news in the ly'ew
York Times and,Ieading stories on CNN. Electrocutions
of deployed Soldiers were the focus of congressio-
nal hearings in 2009, and the Department of Defense
lnspector General (DOD IG) conducted three inves-
tigations the same year to determine the scope of the
problem and recomrnend solutions.

A key finding ofthe DOD IG repofi on electrical
safety problems in Afghanistan was "a lack ofeduca-
tion for service mernbers regarding electrical safety,
incident reporting, and personal responsibility." (This
reporl is available online at www.dodig.miVSPO/
Repofis/D2009-SPO-005%20FINAL web.pdf.) The
reporl recommends training to resolve these issues and
prevent future electrocutions, electrical shocks, and
fires. This article, which draws on the author's experi-
ence as a safety officer in Bosnia, Kosovo, Iraq, and
Afghanistan, discusses the three most common electri-
cal safety issues for forces deployed in support ofover-
seas contingency operations: grounding, unauthorized
power strips, and different voltages.

Ground ing
Any safety professional or electrician who has

worked overseas will immediately highlight poor or
nonexistent grounding as the most serious electrical
safety issue facing a deployed force. U.S. military units
often occupy existing facilities that are wired to local
standards, if such standards exist. Unlike the United
States, Canada, Australia, or Westem Europe, many
areas in which our troops are located have little to no
oversight to ensure electricians are qualified or certi-
fied. Grounding, which is generally considered by
Westem standards to be the most imoorlant asDect of
e lechica l  insta l la t ion and operat ion.  is  not  a common
practice in many countries in Southwest Asia. This is

Unlike devices in most other coantries, most U.S.
electronic devices ase 120 volts. Their plags have two
blades (type A) or two hlades arul a groanding prong
(type B)

partly because ofthe poor grounding qualities of sandy
solt.

Color coding wires, a standard procedure in Westem
countries, is often ignored in Southwest Asia. In many
cases, any available wire, regardless of color, is used.
U.S. military and contractor electricians often have
difficulty determining which wire is the ungrounded,
grounded (neutral), or grounding conductor

Actions by military personnel, usually caused by
ignorance, compound the grounding problem. These
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actions include snipping offgrounding prongs on plugs,
cut t ing and spl ic ing e lecrr ica l  u i res.  jury- r igg ing or
altering circuit breaker panels, and failing to properly
ground generators.

The 3 January 2008 electrocution of Staff Sergeant
Ryan Maseth ofthe 5th Special Forces Group while he
was taking a shower in the Radwaniyah Palace Base
Complex in Baghdad, Iraq, tragically highlighted the
grounding problem. The hot-water heater, installed by
Iraqi electricians before the arrival ofU.S. forces, was
not grounded, and the circuit breaker panel was inop-
erable. Staff Sergeant Maseth was electrocuted in the
shower when a short in the water pump electrified the
water The stray amperage was not channeled to the
ground through a grounding wire because one was not
installed. Subsequent congressional hearings and DOD
lC repons focused attenlion on lhe problern.

Through a quickly executed contract, dozens ofU.S.-
trained and -cenified master electricians were senl lo
Iraq and Afghanistan to fix electrical deficiencies. Task
Force for Safety Actions for Fire and Electricity (TF
SAFE) in Iraq and Task Force Protecting Our Warfight-
ers and Electrical Resources (TF POWER) in Afghani-
stan were established to provide resources, tracking,
and command attention to the problems.

The IG reports identified 19 instances of electrocu-
tion in Southwest Asia. Although this full-court press
mitigated thousands of life-threatening electrical
hazards, the grounding problem remains. The con-
tinued use oflocal electricians by subcontractors and
military units seeking ways to cut construction costs is
a problem. Soldiers who ignore electrical standards or
bypass grounds, especially in living areas, perpetuate

This Chinese adapter has ma@Ie sockets,
Although these types of adtpters are htndy, they

are poorly constructed and easily carch rtre,
despite the fase built into the component. The fase

in this adapter did not prevent the Jire.

Striwing wires and putting them into oatlets is a
common method of bypassing adapters. It is illegal
and extr eme Iy dsng e r o as.

the danger of electrocutions and fires.
Oversight by safety personnel is a partial answer to

the grounding problem, but having engaged firstJine
supervisors-usually junior sergeants, who know what
"wrong" looks like because they conduct unannounced
inspections ofliving areas is the most effective
solution. "A First-Line Supenisor's Safety Inspection
Guide for Deployed Living and Work Areas" is a refer-
ence published by the 10lst Sustainment Brigade in
2009. It is available to download at the Anny Combat
Readiness/Safety Center website at https://safety.army.
mil/LinkClick.aspx?fi letickeFDs2ULm5fPD 4ok3D &t-
abid=654.

Unauthorized Power Slrips
Although standard operating procedures in Iraq and

Afghanistan rnandate the countrywide use of electrical
cornponents approved by Underwriters Laboratories
(UL), the Canadian Standards Association (CSA), or
the European Economic Community's European Con-
formity/Conformit6 Europdenne (CE), poorly manu-
factured power strips continue to present major fire
hazards in deployed environments.

The primary source for these unsafe power strips is
China. The China Compulsory Cerlification (CCC)
logo is intended to be a quality control standard. How-
ever, electrical power strips with the CCC logo have
consistently been shown to be ofpoor quality and often
catch on fire. Chinese power strips are usually made of
very thin plastic, have intemal metal components that
quickly loosen with use, and have extremely small wire
gauges that are unsuitable for the amperage the strip
can draw.
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I lundrcds of fir'cs have bcen caused by Cihinese
power stnps. When multiple high-anrperage items ar-e
pluggcd in, thc sh-ips olten mclt down and ignite a firc.
Chinese nanuf'acturcrs havc becornc skilled at coun-
telf'eiting and applyrng UL and CE logos, l 'r.ustrating
safcty ancl firc prof'essionals when procur.ement person-
ncl pulchase itens locally that appcar to comply rvith
the UL or- CE standards.

Thc prinary leason U.S. nilitary pcrsonncl pur-chase
and use Chinese powet-stl.ips is tlicir. multiple-usc
outlets. Soldicls ale fanriliar with the National Electri-
cal Manufactul.ers Association type A and typc B plugs,
thc standard Amelican two-blade plug. (Type A has no
grounding prong; type B has one.) Those who are serv-
rng or havc served in Europc are familiar with the type
C, E, and F prong-style plugs. (For an excellent sum-
rrary of plug confi gurations, scc http://cn.wikipedia.
org/wiki/Elcctrical_plLrg.) However., the typc G" or
British Standald 1363 plug, is rvidely uscd in South-
west Asia. Soldier-s are olien n.rystified by the various
plugs and outlets.

Although the Alury and Air-Force Exchange Scr-
vlce post exchanges cany only UL- and CE-approved
power strips and adapters, marry of the outlying op-
crati[g bases and outposts have liurited access to tlre
sate, approved versior.rs. Unfortunately. local Vcndors
usually only carry the Chincse strips. Units in outlying
areas have a vested intercst in kccpirrg rloney flowing
through the local area. and lnost olrtposts lravc a srrall
shop or trvo operatcd by local rrerchants.

Education, Tra in ing, and Oversight
The problern is twofold. As idcntilied in rhe DOD

IG report, the aver-age nilitary rrerrber is unawar.e of
the dilltrent types of plugs and their capabilitics and
lirritations. Removing grounding prongs and plugging
I lO-volt equipment into a 220-volt circuit are usually
the result 01-ignorance, not a willfirl desire to break the
satety rules. hr many cascs, an unsatisf'actor.y response
to thc use of the urrsafc Chinesc porver. stt ip is, ..lt was
thcfe whcn I got hcle."

The solution is sinilar to the grourrding pr.oblcm:
education, training, and oversight. A proactive safety
prolessional, u'ith the backing of the conmander to
sclreclulc time on the predeploymcnt training calcndar,
is thc key to educating ancl training Soldiers. Aller
ariving in theater, periodic inspections by first-linc
supervisols, espccially in living areas. will reveal ifun-
safc powel strips ale liidden and prescnt a firc hazard.

This pt'oblem also can bc mitigatcd by purcliasing
and shipping UL-approved powcl.strips and adaplers
befole deploying. Prc-uission planning by thc unit
safety officet or stafl'engineer. must includc an asscss-
rrent of the anticipated need for electrical powcr sh-ips,
which oftcn can bc rrer by stocl(ing the supply CONEX
(contalner exprcss) with porver.strips before shipment
ovetscas.

Above, this is tt type E or F Europlug ttith grountl.
T14e,s -D,_E, unrl F are very similan Eelow,lyte G
British Stundard 1363 plugs are olten foun4'in Soath-
west Asia. A.fuse helow tlte red cover i,ilt btow antl
protect the circuit.
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This non'cE certified steo-uo/down vohage transformer and rcgulator wss rhe caase of alire at sn operaringbase in Afghanistan. proiurins safe trooitor-"r"t it diiJiiiit, rii"" *ort or" not CE approved and many havecounterfeit CE logos applied b-y Chinese inanufacturcii.

Different Voltages
With the completion of the military drawdown in

lraq, the II0 volts versus 220 volts pioblem has virtu_
ally disappeared since lraq has a 220-volt electrical
system and Soldiers in Afghanistan are irsually on a
I l0-voh grid (even though rhe Afghan commircial
standard-where there is electricity-is 220 volts).

Bu.r" :1Tpr constructed by European nations uiually
use the 220-volt standard, so U.S. milital personnel 

'

on those camps must be aware of the differences. Manv
Soldiers discovered the hard way during rheir initial
deployment lo Iraq that although a simple adapter will
allow one 10 Insen a U.S. blade-style type A or B plug
mto a two-prong type C, E, or F outlet, doins so can
damage the equipment plugged into it. The p-rimarv
casualties olthis lack ofknowledge were U.S.-Oulit
l l0-volt-only prinrers. which r.r ere often fried bv 220-
\ olt outlets.

Virhrally every unit experienced some kind ofad-
verse event involving 220-volt outlets; most ended uo
with a smoking, buming piece of electrical equipment,
with a dumbfounded private first class standins beside
il wondering how he would explain rhis lo rhe-first
sergeant.

I personally witnessed a Soldier plug in a desklop
computer without switching the red tab on the bacl

from the I 1 0 to th e 220 setting. The wisp of smoke and
audible pop were the result ofthe fuse biowing, pro_
tecting the machine as designed. It was quite iwhile
before a replacement fuse could be orderid and sent
from the United States, however, and the computer was
useless in the interim. lThe Soldier who made thal eror
was a sergeant first class, not a private.)

The l0 ls t  Susra inment  Bngade produced a l2_min_
ute.video summarizing these electrical challenges.
which is posted at_the Army Combat ReadinesJ/Sifety
Center website ar hnps://safety.army.millmultime_
dia,l/IDEOLI BRARY/VideoPlayer/Tabld/ 42 | N id_
e old/ 2 13 I Ele ctr ic al- Safety-In-Iraq. aspx.

To prevent confusion, many units marked each outlet
with "110 V" or "220 V," but these labels or masic
marker scribbles often fade or disappear over rime. In
one case, a contractor wired 220_volt service into an
outlet with the U.S. type B blade-sryle plug_in, which
caused a great deal of confusion and a iew more fried
components.

Step-up/down voltage tansformers provide a
solution. bul the primary source lor rhese appliances
is -you guessed it-China. After elechicians employed
by a_U.S. contractor in Afghanisran inspected new 

-

loca I ly-purchased step-up/down transformers, rhev
were determined to be unsafe. Manufacrured in Cirina.
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Cltinese power strips
are often poorly constructed

and easily catch on.ftre. However,
their multiase oatlet

configur ions make thent rery
rypealing. They are not UL
or CE approved arul arc not

ollowed on U,S. military facilities
in Southwast Asia.

they included a counterfeit CE, logo carefully stenciled
on the side. A visit to thc company website revealed
a link to the CE certitlcate-a handsome piece of
paper with fancy script suitable for framing. It was
counterfeit; there was no CE approval.

When an clectriciarr checked thc tlansfbrmer sche-
matic posted on the website, he determined that the
ground was insufficient and tlie product prescnted a
serious firc and shock hazard. A Google search for
"unsafe Chinese transformers" reveals a wide variety
ofperspectives, with most experts advising caution
when purchasing Chinese electrical products and many
highlighting the widespread counterfeit cerlification
problcm.

The primary solution to the 110 volts versus 220
volts problem, again, is education and training. Soldiers
must be trained on the differences between the two
electrical systems. The hazard ofusing adapters is a
key part ofthis education process, and marking outlets
is an excellent practice. Determining whether a step-up/
down power transfonner is suitable for use is a more
difficult problern. A blanket rlle of"don't buy Chinese
products" is not feasible since most Chinese goods are
safe despite widespread publicity to the contrary in
recent years. Purchasing American-manufactured trans-
formers ensures excellent quality control, but they are
difficult to find because they are not in high demand in
the United States.

Most electrical safcty issues in deployed environ-
ments can be solved with education and training. U.S.
rnilitary personnel who have not been stationed over-
seas do not nornally have extensive exposure to differ-
ent electrical systems. Many are cornpletely unaware
that other countries have different voltages. Few know
about UL or CE cedifications. The addition of ftill-tirne

civilian safety professionals on brigade staffs crcates an
excellent resource lor educating and training Soldiers
on these key issues.

Training rnust not begin when Soldiers arrive in
theater; it must be part of the predeployment process.
Since the weeks before deployment are a blul ofactiv-
ity, command emphasis rnay be needed to ensure that
time is set aside for clectrical safety training. Periodic
refresher training sessions while deployed sustain
awareness and cornbat complacency. Procurement
persomrel and S-4s also must be educated about the UL
and CE certification requirements because they should
be able to cut offlocal purchases that provide an entry
route for unsafe electrical equipment.

Last and most importantly, unannounced inspections
of living and work areas will identify unsafe practices
and eliminate unsafe electrical components. First-line
noncommissioned offtcer leadership and super-vision,
with the continuous assistance of safety professionals,
is the key to successful rnitigation of electrical fires,
shocks, and electrocutions.

Jnnzes E Jerutvtrucs $ fHE sAFETy aND ENuIRoNMENTAL
coMpLIANcE MANAGq+ ron tne FpoeaaL AvtATIoN ADMIN-
srantou'sTnnna, Ftono4 otstncr. Ht wns rm sarttv
oFFtcER FoR rse 101sr SusrnnMENT BRIaADE FRoM
2005 ro 2011, A RETTRED LIEUTENANT coLoNEL
m tnt Anmv RestavE, HE HAs DEpLoyED ro ,RAo oNcE
AND fo AFcHANtsrArv rMcE As rHE saFETv oFFIoER FoR THE
101sr Sus lwrueNT BRIaADE, Hr ts t Crm,rrco Snrttv
Pnorgsstorunr ,aruo was rut Autarcnu Socterv or Snrerv
Eruerrureas' Snrslv Pnorssslorua oF rHE vEAR ru 2009,
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