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D39 Sometimes Electrical Work Results in Damage, Fire, Injury, or Electrocution

Thomas P. Shefchick, BSEE*, 853 Enisgrove Way, The Villages, FL 32163-2447

The goal of this presentation is to illustrate how to use burn patterns to determine the origin and cause of an electrical problem.

This presentation will impact the forensic science community by discussing methods to determine the cause of an electrical 

occurrence.

7KH�¿UVW�FDVH�LV�FRQFHUQV�DQ�������KRUVHSRZHU�V\QFKURQRXV�PRWRU�WKDW�EURNH�GRZQ�DQG�VXEVHTXHQWO\�ZDV�UHSDLUHG�E\�DQ�HOHFWULFDO�
mechanical apparatus repair company.  Three months after the motor was repaired and reinstalled, problems were encountered.  The 

PRWRU¶V�URWRU�KDG�EHHQ�UHZRXQG�DIWHU�WKH�LQLWLDO�EUHDNGRZQ���5HZLQGLQJ�D�URWRU�LQYROYHV�WDNLQJ�LW�FRPSOHWHO\�DSDUW�DQG�UHSODFLQJ�WKH�
HOHFWULFDO�FRPSRQHQWV�WKDW�SURGXFH�LWV�PDJQHWLF�¿HOGV���,QVSHFWLRQ�RI�WKH�PRWRU�LQVWDOODWLRQ�IRXQG�QR�HYLGHQFH�RI�GDPDJH���7KHUHIRUH��
the motor was removed and disassembled.  The motor’s stator showed no visible damage but the rotor’s components had sustained heat 

GDPDJH���7KH�URWRU�KDG�FRROLQJ�¿QV�WR�YHQWLODWH�LWV�KHDW�GXULQJ�RSHUDWLRQ��KRZHYHU��WKH�PRWRU�UHSDLU�FRPSDQ\�KDG�LQVWDOOHG�WKH�¿QV�LQ�D�
PDQQHU�WKDW�ZRXOG�HQWUDS�WKH�KHDW�ZKLFK�FDXVHG�GDPDJH�WR�WKH�URWRU�ZLQGLQJV���7KLV�SUREOHP�FRXOG�KDYH�EHHQ�SUHYHQWHG�E\�PDUNLQJ�WKH�
SURSHU�FRROLQJ�¿Q�RULHQWDWLRQ�EHIRUH�WKH�URWRU�ZDV�GLVDVVHPEOHG�

7KH�VHFRQG�FDVH�GLVFXVVHV�PXIÀHUV�ZKLFK�KDG�EHHQ�LQVWDOOHG�RQ�JHQHUDWRUV�WKDW�VXSSOLHG�HOHFWULFDO�SRZHU�WR�D�OX[XU\�UHVLGHQWLDO�
HVWDEOLVKPHQW���7KH�PXIÀHUV�ZHUH�LQVWDOOHG�WR�UHGXFH�WKH�QRLVH�SURGXFHG�E\�WKH�JHQHUDWRUV���7KUHH�JHQHUDWRUV�ZHUH�LQVWDOOHG�LQ�D�VWDQG�
alone building and controlled by a computer system which rotated operation of the generators.  One evening the computer system failed 

WR�WUDQVIHU�IURP�JHQHUDWRU�QXPEHU���WR�JHQHUDWRU�QXPEHU���DQG�VXEVHTXHQWO\�WKH�URRI�RI�WKH�JHQHUDWRU�EXLOGLQJ�FDXJKW�¿UH���([DPLQDWLRQ�
RI�WKH�EXUQ�SDWWHUQV�LQGLFDWHG�WKDW�KHDW�OHDNLQJ�IURP�D�PXIÀHU�FRQQHFWLRQ�LJQLWHG�WKH�FRPEXVWLEOH�URRI���7KH�PXIÀHUV�ZHUH�UHPRYHG�
from the generators and their internal metal components were found severely heat damaged which indicated that the problem originated 

ZLWKLQ�WKH�PXIÀHUV���$QDO\VLV�RI�WKH�PDWHULDOV�LQ�WKH�PXIÀHUV�UHYHDOHG�WKDW�WKH�ZURQJ�W\SH�RI�PHWDO�ZDV�XVHG�WR�PDQXIDFWXUH�WKHP�
The third case involves a severe electrical injury at a luxury hotel.  The hotel had an electrical contractor install equipment to 

LPSURYH�WKHLU�HOHFWULFDO�SRZHU�IDFWRU���7KH�SXUSRVH�RI�LPSURYLQJ�WKH�SRZHU�IDFWRU�ZDV�WR�UHGXFH�WKHLU�HOHFWULFDO�XWLOLW\�ELOO��KRZHYHU��
WKH�FRQWUDFWRU�ZDV�QRW�DEOH�WR�FRPSOHWH�WKH�LQVWDOODWLRQ�EHFDXVH�D�GRRU�FRYHULQJ�WKH�FRQWURO�FRPSRQHQWV�GLG�QRW�¿W�SURSHUO\���:KHQ�WKH�
correct door was obtained, the contractor suggested that a hotel employee could install it.  Subsequently, a maintenance man of the hotel 

was severely electrically burned when he attempted to install the door.  The burn patterns on the door and motor control center indicated 

that his screwdriver slipped while attempting to attach the door.  This problem would not have occurred if the motor control center was 

FRPSOHWHO\�GH�HQHUJL]HG�DV�UHTXLUHG�E\�ZDUQLQJ�ODEHOV�RQ�WKH�PRWRU�FRQWURO�FHQWHU�
7KH�ODVW�FDVH�LV�UHODWHV�WR�HOHFWURFXWLRQ�DW�D�VFKRRO���7KH�VFKRRO�KDG�EHHQ�H[SHULHQFLQJ�D�SUREOHP�ZLWK�D�VWHDPHU�RYHQ�LQ�WKH�NLWFKHQ�

RI�WKHLU�FDIHWHULD���$�UHSDLU�FRPSDQ\�ZDV�FRQWDFWHG�DQG�VHQW�DQ�HOHFWULFDO�UHSDLUPDQ�WR�¿[�WKH�VWHDPHU�RYHQ���7KH�UHSDLUPDQ�UHPRYHG�
covers from the steamer oven to examine the operation of its internal components.  While examining the components, the man was 

electrocuted.  Components on the interior of the steamer oven had burnt hair on them which indicated that the man’s head had made 

FRQWDFW�ZLWK�WKH�HOHFWULFDOO\�HQHUJL]HG�FRPSRQHQWV�� �,Q�DGGLWLRQ�� WKH�ZRUNPDQ�ZDV�VXUURXQGHG�E\�JURXQGHG�PHWDO�HTXLSPHQW�� �7KLV�
SUREOHP�FRXOG�KDYH�EHHQ�DYRLGHG�E\�PRXQWLQJ�D�GLVFRQQHFW�VZLWFK�DW� WKH�VWHDPHU�RYHQ�DQG�SURYLGLQJ�VXI¿FLHQW�ZRUNVSDFH�DURXQG�
equipment as required by the national electrical codes.
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