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Sanguansak Nakan 2008: Analysis of Problem in Usage and Design of Safety Equipment
for Work in Distribution System of Provincial Electricity Authority: A Case Study of
Foreman, Safety Officer and Safety Section. Master of Engineering (Safety
Engineering), Major Field: Safety Engineering, Interdisciplinary Graduate Program.
Thesis Advisor: Associate Professor Prapaisri Sudasna-na Ayudthya, Ph.D. 177 pages.

This research is to study and analyze of problem in usage of safety equipment in the distribution
system in Provincial Electricity Authority (PEA.) These ploblems have been ogoing in the
organization for such a long time and havr not yet been solved properly. In addition, PEA is an
organization which has a lage number of workforces and is responsible for a wide range of areas
throughout Thailand. Therefore, this research will be very benefited to PEA and PEA staffs,
especially the staffs who work in the distribution systems which have a high safety risk. This

study will identify real problems and lead to preferable solutions for each particular problem.

The results indicated that the most significant problem was the usage of safety equipments
which came from the procurement process. Moreover, the causes of the problems came from the
old staffs that worked with the organization for long period of time and the staffs with higher
education. Those staffs would rather not use the safety equipments while working and commonly

caused the accidents.
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4.
Invitation to Bid No. :
Specification No. : R -316/2542
C3 Schedule of detailed requirement
PEA
Item Material Quantity Description
No.
1 09110001 1.1 __ set(s) Safety cap (safety helmet, brimless with
peak), with:
Standard 1 TIS 368
Class ’ ;B
Colour or shell . white
Headband circumference : range from 520 mm to 640 mm
. adjustable in 10 mm increments
Complete with two (2) chin straps (one (1) as spare) of not less
than 12.5 mm wide. See the enclosed Table “Pmperties of Safety
Cap, TIS 368"
- 12 sef(s) Face shield, for use with the safety caps in 1.1
see Drawing No. SA2-015/31035.
2 05110002 2.1 set{s)  Ditto as Item 1.1 but :
Colour of shell : red
Complete with two (2) chin straps (one (1) as spare) of
not less than 12.5 mm wide. See the enclosed Table “Properties
of Safety. Cap, TIS 368"
- 22 sct(s) Face shield, for use with the safety caps in 2.1
see Drawing No. SA2-015/31035.
3 09110003 3.1 set(s) Ditto as Frem 1.1 but :
Colour of shell : yellow
Complete with two (2) chin straps (one (1) as spare) of
not less than 12.5 mm  wide. See the enclosed Table “Properties
of Safety. Cap, TIS 368"
32 set(s) Face shield, for use with the safety caps in 3.1
see Drawing No. SA2-015/31035,

MNHUINN 2 T18a21DeANNINTITNY



ies of Safety C S 368
Standard : TIS 368, Unit Requirement

Class B

Crown clearance, average mm not less than 30

Insulation resistance :

- withstand voltage VYrms 20,000, for three (3) minutes with

leakage of not over 9 mA

- breakdown voltage Vrms not less than 30,000

Impact resistance

- for each cap, transmitted force N not more than 4,448

- average value, ransmitted force N not more than 3,781
Penetration resistance mm not more than 10

Weight, complete with suspension

and headband

g not more than 435
Flammability mm/min not more than 75
Water absorption, in weight % not more than 0.5
Lateral rigidity

- maximum aterat deformation mm not more than 40
- residual deformation mm not more than 15

Remarks :

(1) Safety helmets, lasted TIS 368, are divided into two (2) types and four (4) classes

as follows :

Type 1  : Helmet, full brin

Type 2 : Heimet, brimless with peak

Class A : Limited voltage protection

Class B : High-voltage protection

Class C  : No voltage protection

Class D : Limited voltage protection, Fire Fighters Service

MNEUINT 3 ﬁWﬂﬁ%L%ﬂﬂﬁWNNW]ﬁjﬁU uen. 318
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(Leather Protector Gloves)
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-4
Iavitation to Bid No.:.
Specification No. : R-241/2642
C3 Schedule of detailed requirement
PEA
Item | Material | Quantity Description
No.
1 09090006 1.1 ___ set(s). Pair of linemen's rubber gloves, high voltage, curved-
hand, roll on cuff, with :
Stendard : ANSI/ASTM D-120
Class : 3 (A-C proof-test voltage of 30,000
volts rms for 3 minutes)
Size : 229 mm ©")
Length : 356 mm (14”) or more
Colour : standard solid colour, preferably
solid Black.

09090013 1.2 _set(s) Pair of leather protector gloves, curved-hand, see
Drawing No. SAZ-G15/32011, designed for use with the above
rubber gloves, The chrome tannage leather shall have the following
properties :

Thickness, range ¢ 1.0 mm to 2.0 mm
Tensile strength, minimum : not less than - MPea
Elongation at break,

minimem : not less than - %

09090014 13 ___set(s). Glove bag, heavy duty, for storing the above gloves.
[One (1) set of rubber gloves and one (1) set of leather gloves shall
be packed in one (1) glove bag.]

MHUINT 6 S1vazBeagelonisdmsuaauiuielesugiionnesge Class 3
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-5-
Invitation to Bid No.:
Specification No. : R-241/2542
C3 Schedule of detailed requirement
PEA
Item | Material | Quantity Description
No.
2| 09090015 2.1 __ set(s). Pair of linemen’s rubber gloves, high voltage, curved-
hand, roll on cuff, with :
Standard : ANSI/ASTM D-120
Class : 4 (A-C proof-test voltage of 40,000
volts rms for 3 minutes)
Size : 229 mm (9”)
Length : 406 mm (16”)
Colour : standard two colour, preferably
Yellow/Black or Red/.Black.
0909016 22 set(s). Pair of leather protector gloves, curved-hend, see
Drawing No. 5A2-015/32011, designed for use with the above
rubber gloves. The chrome tannage leather shall have the following
properties :
! Thickness, range : 1.0 mm to 2.0 mm
Tensile strength, minimum : not less than - MPa
Elongation at break,
mmmmm : not less than - %
09090017 23 _ set(s). Glove bag, heavy duty, for storing the above gloves.
[One (1) set of rubber gloves and one (1) set of leather gloves shall
be packed in one (1) glove bag.]

MU 7 51eazideagaiiomisdmsuauiuietlesiugaliosansaga Class 4
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DETAILS
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ALL FINGERS SHALL BE INSIDE —SEAM CONSTRUCTION
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S'TRIP REINFOHQE NT TO PROTECT THE THUMB CROTCH
'muuunﬂimommmmmu'ﬂ

MADE OF TOP GRAIN COWHIDE OR TOP GRAIN BUFFALCHIDE , FULL CHROME TANNAGE,

WATERPROOF TREATMENT, PREFERABLY FINISHED IN THE FOLLOWING COLOURS :

— QRANGE , FOR HIGH VYOLTAGE
—YELLOW , FOR LOW _VOLTAGE
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3. Q\iﬁi’)m\‘i!!ﬂq\i (Lineman’s Rubber Gloves)
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MNHUINN 9 QQﬁfJEJNLLNQN (Lineman’s Rubber Gloves)
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-4
Iavitation to Bid No.:.
Specification No. : R-241/2642
C3 Schedule of detailed requirement
PEA
Item | Material | Quantity Description
No.
1 09090006 1.1 ___ set(s). Pair of linemen's rubber gloves, high voltage, curved-
hand, roll on cuff, with :
Stendard : ANSI/ASTM D-120
Class : 3 (A-C proof-test voltage of 30,000
volts rms for 3 minutes)
Size : 229 mm ©")
Length : 356 mm (14”) or more
Colour : standard solid colour, preferably
solid Black.

09090013 1.2 _set(s) Pair of leather protector gloves, curved-hand, see
Drawing No. SAZ-G15/32011, designed for use with the above
rubber gloves, The chrome tannage leather shall have the following
properties :

Thickness, range ¢ 1.0 mm to 2.0 mm
Tensile strength, minimum : not less than - MPea
Elongation at break,

minimem : not less than - %

09090014 13 ___set(s). Glove bag, heavy duty, for storing the above gloves.
[One (1) set of rubber gloves and one (1) set of leather gloves shall
be packed in one (1) glove bag.]

MWHUIPN 11 51902100973198191159g4 Class 3
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Invitation to Bid No.:
Specification No. : R-241/2542
C3 Schedule of detailed requirement
PEA
Item | Material | Quantity Description
No.
2| 09090015 2.1 __ set(s). Pair of linemen’s rubber gloves, high voltage, curved-
hand, roll on cuff, with :
Standard : ANSI/ASTM D-120
Class : 4 (A-C proof-test voltage of 40,000
volts rms for 3 minutes)
Size : 229 mm (9”)
Length : 406 mm (16”)
Colour : standard two colour, preferably
Yellow/Black or Red/.Black.
0909016 22 set(s). Pair of leather protector gloves, curved-hend, see
Drawing No. 5A2-015/32011, designed for use with the above
rubber gloves. The chrome tannage leather shall have the following
properties :
! Thickness, range : 1.0 mm to 2.0 mm
Tensile strength, minimum : not less than - MPa
Elongation at break,
mmmmm : not less than - %
09090017 23 _ set(s). Glove bag, heavy duty, for storing the above gloves.
[One (1) set of rubber gloves and one (1) set of leather gloves shall
be packed in one (1) glove bag.]

MWHUIDN 12 51802100A173108191159g4 Class 4
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%SSEMBLY NO.
DETAILS 3
@ MADE .OF TOP GRAN LEATHER, FINISHED IN BLACK, SUPPLENESS , LONG-WEARING , SEAM CONSTRUCTION

AS FIGURES &

nmnﬁmmun I uu HALNYIY wunmummd

@ SINGLE—PIECE RUBBER OUT—=SOLE AND HEEL ,WITH ANTI- SKID DESIGN , SOLE ATTACHMENT BY EITHER
RINGING SYSTEM OR SEWING
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16-20 EYELETS HEAVY, ClRCIJLAR CF BLACKEN BRASS OR_ BLACKEN ALUMINIUM
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FANINNNN

@ LACE , BLACK , OF COTTON OR SYNTHETIC FIBER,APPROXIMATELY ),600mm LONG, WITH PLASTIC

COVERED AT TWO ENDS.
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5. 1 NVANIHY + M1NUAN (Body Belt and Safety Strap)

MWHUINN 15 1TUTATITH8 (Body Belt)

MNRUINH 16 e1enUAnN (Safety Strap)
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6. MVJUENdUNIA (Concrete Pole Climber)

MNHUINN 18 V11)1E1A01UNTA (Concrete Pole Climber)



156

gpecification No.t R-568/2537

11uu11: 1 ihs¢s11snu;Esai1n?us1ﬂu;q1aaun?a (Concrete pole climber)
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(c 0.45)

(fél: :
MATERIAL | ucfusaah
FOOTING PAD @

widn uuur TR 30X 4 1LALAMINASEIY 219N, 55
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12. YAABAIBAIAY (Shorting Unit)

- e

Invitation to Bid No. :

Specification No. :

R-59/2540

C8 Schedule of detailed requirement

168

PEA
Item | Material | Quantity Description
No.
1 - set(s) | Shorting circuit earthing set (shorting unit), for voltage up to

33 kV , three-phase, three-wire system, having short circuit.

current not less than 8 kA for 1 sec., in accordance with ASTM,
IEC or equivalent. The shorting circuit earthing set consists of ;

Grounding clamps

Ferrule or compression lug

Insulated ceble between
grounding clamp
(clear jacket type)

Earthing insulated cable
(clear jacket type)

Earthing rod

Insulated operating rod(s)

MUHUINT 31 1802108AYAADA1BAIAY (Shorting Unit)

: for cluster bar, ground rod and
sluminium conductor size 35 mm.
to 240 l:mn2 (diameter range of
9.0 mm to 20.25 mm)

: made of copper, and tin plated if
end jacket flared shrouded (or
equivalent method) to eliminated
conductor damage

: extra flexible copper cable
arca not less than 35 mm? length
2.0 m and 2.5 m, or better

: extra flexible copper cable arca
uotlc«nttlauilsmrn2 length 5 m
end 15 m, or better

: T-shape, screw type, copper clad
irony. 16 mm (5/87) in diameter
and 1,000 mm long, or better

: shall be made of Epoxiglass or
equivalent insulation material,
having withstand voltage not less
than 75 kV per foot for 5 minutes,
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SECTION CONCRETE-POLE (W X L)

GROUND CLAMP WITH PARKING ROD
GROUND CLAMP WITHOUT PARKING ROD
FERRULES APPLIED OR COMPRESSION LUG
CLUSTER BAR, CHAIN TYPE

SCREW GROUND ROD

CLEAR JACKET GROUND CABLE.
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13. gﬂ%’mmnaﬂmmé’u (Voltage Detector)

MNWAUINT 33 1AT0IATIVEDULTIAU (Voltage Detector)
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MNWAUINN 34 31002188AIATEINTINADULTIAYU (Voltage Detector)
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14. 334 ﬂW?ﬁ%ﬁﬂ 3 NoUAD (Splice Disconnect Stick)

d' Yo A d a J 1 . . .
MWNUINT 35 15niadiia 3 Nouse (Splice Disconnect Stick)



Invitation to Bid No. :
-Specification No. : RHOT-001/2547
C3 Schedule of detailed requirement

173

PEA
Item | Material | Quantity Description
No.
1 09130004 set(s) | Spliced disconnect stick, light — weighy, NEMA standard head or equivalent,
see Drawing No. SA2-015/31037, with :
Head, yield strength : switch stick head, made of bronze having
minimum yield strength not less than 1,400
kg/em’ (20,000 psi)
Pole, made of Epoxiglas or equivalent insulation material with Unicellular
) plastic foam core, with :
- standard 1 ASTM FT711, or equivalent
- leakage current :  notmore than 6 pA for 1 L diameter pole, and
not more than 8 pA for 1%/2” diameter pole
- withstand voltage : ot less than 100 kV per foot for 5 miﬁutcs )
Deflection, by gravity : not more than 1,400 mm
Disconnect sticks ¢ 2 sections
Complete with waterproof carrying case or bag.
The spliced disconnect stick shall conform to :
- CHANCE, U.5.A,; or
-RITZ, Brazil; or
- Other products, which use the poles made of Epoxiglas or RITZGLAS; or
= Other products approved by PEA.
2 09130005 set(s) | Ditto as Item 1, but :
Head, yield strength : disconnect head, made of bronze having
minimum yield strength not less than 1,400
kg/em'” (20,000 psi)
3 09130000 set(s) | Ditto as Item 1, but ;
Disconnect sticks 1 3 sections
4 09130006 set(s) | Ditto as Item 1, but :
Head, yield strength : disconnect head, made of bronze having
minimum yield strength not less than 1,400
kg/em' (20,000 psi)
IL Disconnect sticks : 3 sections

4 v A S a 1 J
MNEUINN 36 51002108AFNWITFIA 3 NOUAD (Splice Disconnect Stick)
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COLLAR | COLLAR
8.5-10.8 mm INTERNAL INTERNAL

NOTE :

SWITCH STICK HEAD EE]I[:' E
SPLICES
12.7-15.9 mm
o == 3
- *
- 1500 ram RIGID i |
DEFLECTION—
DISCONNECT HEAD .
NEMA-HEAD a - du
__‘h_''‘"'----..:'_““-__.____-‘-‘""E
- 500 mm RIGID ——
nmmaliu—j

1. THE SPLICES SHALL BE DESIGNED FOR HEAVY-DUTY USE; SIMILAR TO

THE SPLICES SHOWN ABOVE OR EQUIVALENT.
2. DEFLECTION; SEE DETAIL "A", BY GRAVITY, SHALL NOT BE MORE THAN 1,400 mm.
3. THE SPLICES DISCONNECT STICK SHALL BE LIGHT-WEIGHT.

NoVsNAS I UIHW e ia = VBUNULUY. c0evvveerereeee
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1oy SPLICE, DISCONNECT STICK (2 & 3 SECTIONS) | -~ o0 ;
uudl. L ovasiiuou. L.usu

! v A Jd a 1 1
MWHUINT 37 LDUMNATTIUFNWIdYTHA 3 NOUAD (Splice Disconnect Stick)
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Invitation to Bid No, :
Specification No. : RHOT-003/2547

176

C3 Schedule of detailed requirement

PEA

Item | Material | Quantity Description
No.

1 09200011 pe(s) | Clamp stick, grip — all type, plastic head, with :

Polc, withstand vollage : made of Epoxiglas or equivalent insulal_i(m
material, baving withstand voltage not less
than 75 kV per foot for 5 minutes

Overall length D 24m-2.7m(8 -9

Diameter o 31 mm(l %)

It houses the jaws inward in closed position and releases the jaws outward in

open position which are controlled by safety — lock lever on the handgrip. The

insulated operating rod shall be outside the main pole.
2 | 09200013 pel(s) | Ditto as Item 1, but :
Overall length : 36m-40m(12°-13")
3 09200015 pe(s) | Ditto as Item 1, but -
Overall length : 12m-15m (4’ -5%)
II

H Jq Aa
MUNUINT 39 510021000 Iunduiaanuuia g, 12 Ya
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