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Handling of Harmful and Hazardous Substances (01

Understanding the Flammablllty of
Chemical Substances
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What is Flammablllty of Chemical Substances?

fat22lo| 0154027
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® Itrefers to a degree of risk by which a chemical substance can easily be combusted. #l5Fao] vl 47] 9147} ofof2)i=7]e]] digh $j#4t=s ©Jv)
@ The higher the flammability is, the easier it is for the substance to catch on fire. ¢15}do] ol 417] So] 211, spA9I5l0] Lerhar 8t 4= 9o
® Chemical substances with high flammability easily trigger fires and explosions. ¢lsbdo] =2 sapao- shael Lk Gukgh

Case of Fires and Explosions == s

[Fire‘at aTank] [Fire at a Drum Storage] [BLEVE Fire at a LPG Tank] ‘ [Indoor Methane Gas plosion]
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f Safety Tips: Chemical Substances Hazard Rating System \

K OIM TIP : SlSI2Z! 23N B2 \

© NFPA 704 classifies hazard ratings of chemical substances into four categories: health (harmfulness), flammability (fires), reactivity (explosions),
and special information.
0= NFPA(National Fire Protecion Association) 7042] 22! 9181 S& 22 7|0( SaiAlziz)), QIstA(EH), S A= J|et EA Qisioz 118 &

— Asforthe NFPA ratings, 4 means highly hazardous, 2 means usual level of danger, and 0 means no risk. In general, occupational diseases/poisoning deaths
related to substances are subject to a health rating of 3 or higher, fire cases related to substances are subject to a flammability rating of 3 or higher,
and explosions related to substances are subject to a reactivity rating of 1 or higher.
NFPAX|S2| ojof= 412 =2 213 22S) ORIE eSI0Iw, tHREE AFTARIE ZIB/SSAILE Qe 3 014, Sili= 215t 3 014, ZU2 IS 10|42 S20| A US

— The information about the ratings is typically on 2 Hazard identification of MSDS as well as on a label posted on containers or storage tanks.
il Xd= MSDS 281 B=0| Qaify- 9/t otFem, 87| MEMA Sof Raisls 227t U
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@ Notification of the Ministry of Employment and Labor, " Standard for the Classification and Identification of Chemical Substances and MSDS | classifies substances
into physical hazards (16), health hazards (11) and environmental hazards (1) and applied different hazard ratings per category (1to 6,AtoF, etc.)
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Understanding the Flammability of Chemical Substances

¢ Flash Point ¢/a-d

— Aflash point is the most important element in terms of flammability of chemical substances.

The lower the flash point is, the more dangerous the substance becomes.
SIa2EI0| QISR QISHH0| 71 BR5IH, QIS0 | HE42 RGiCt
— The flash point is the lowest temperature at which the substance can vaporize and be mixed
with air to form an ignitable mixture gas exceeding the lowest explosive range in air.
SIS RN BUE 57t 5712t AGIA] ZELAS] 0jMC] 7121 S5 XIS Sadst=
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— Liquefied substances do not catch on fire or explode below the flash point temperature.

Arfleel ST QI5HY 0fot2] RE0iM SRt 20| LOfLX| ekt

— Gaseous substances may catch on fire or explode if the proper combustible range
is created.
7 IHINEC] SRR AR R ST E20| 7Ksaick

— Relevant laws and standards refer to the flash points of chemical substances when
categorizing flammability hazards.

2} ot 70 QlstY YBIRRE Qlstag 7RO it
1) Occupational Safety and Health Act eirsiszi
Flammable liquid: Substances with a flash point less than 60°C

Qltgun| : 212k 60C 0l2te| 2H

2) Safety Control of Dangerous Substances Act %=zl

Classification of the Class( liquic Definition
HARRISHMHISEEZ =S

Flash point < 21°C (acetone, gasoline, etc.)
Q31 21C DIZHOIMIE, 3R &)

Class | petroleum

HiMRE

21°C< Flash point < 70°C (kerosene, diesel, etc.)
Q131 21C 014 70C DIPHS R, AR S)

70°C< Flash point < 200°C (crude oil, etc.)
Q131 70°C 0% 200C OI2HESR S)

200°C< Flash point < 250°C (gear oil, etc.)
QI5HH 200°C 014 250°C OI2HZ|01R S)

Class || petroleum
HMRE

ST

Class Il petroleum

HRMRF

Class |V petroleum
HANRF

ST

3) NFPA Flammability Ratings NFPA xi4:2] Qlsts 22

Flammability Rating
Qlhgxie

Definition and Substances Subject to Each Rating

o o T2 E

Flash point <23°C, Boiling point <38°C (LNG, Silane)

4 Q151 237 0|2, HISE 38°C DITHLNG, A2)

Flash point <23°C, Boiling point 238°C

QI5H 231 0|2, HIST 38C 014

3 23°C< Flash point <38°C (gasoline, acetone, kerosene)

QISHH 23T 0|4 38T 0[HEL R, OMIE, SR)

2 38°C< Flash point < 93°C(diesel, heavy oil)

Q151 38C 0|4 93T 0l5HAR. 5F)

Flash point 2 93°C (cooking oil, thermal oil)
1 Q151 93T O|4((AI8R. SO
Incombustibles (water)
0 EfXl 212(2)

e Vapor Pressure =712

— When the vapor pressure of liquid becomes higher, the
amount of vaporization increases and the flash point lowers.
lix|o] B7I40| E24F B7[3f=l= 20| YOIl
QISHEE HoRy

— The higher the temperature is, the higher the vapor pressure
becomes. If the vapor pressure is 1 atmosphere (760mmHg)
or greater, the substance is in a gaseous form,
27t E24E B7IY2 B7ioh, 571Y0] 17[24760mmHg)
O[OS 7|X2 ZxHEt

20 40 60 80 100
Temperature (°C) 2=(C)

— The point at which the vapor pressure becomes
1atmosphere is called a boiling point.

371401 1710] =f= XPHS HISTOR &

(Vapor pressure curve and boiling points)

(371 243 Tnt = &)

of the Flammability of Chemical Substances

® Ignition Point 2=t

— Atemperature at which combustion starts only by the energy of the substance without a
source of ignition.
Fliat
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— In general, the ignition points of substances are from 400°C to 500°C; however, there are
substances with exceptionally low fire points, and those are dangerous (for example,
the ignition point of carbon disulfide is 102°C). The ignition points determine the
temperature ratings of the explosion-proof apparatus (TA, TB, and TC).
CHE 2 LB 400~500C LHQI0ILE SOISHH| HS Z? HURIBHCHOI - O &SHEr 1027C)
U=77|o| 2=SF(TA TB, TO)2 258

® Ignition Energy =sio|x| Fi

— The lower the ignition energy is, the easier it is for
the substance to catch on fire; if the ignition energy  |0ri
is high, greater activation energy is needed to start
combustion, making it difficult for the substance

Activation system|
E: Ignition energy
Q: Combustion hegt
W: Energy releasef

to catch on fire. Formation system -
HeloEX 7 Ees & £0| 21 HeoHX 7t =2t
0| LT EMSI0|L{X|7} =0t £IA| 20| 2| =C} -

— The ignition energy of most substances ranges from
0.2 mJ to 2.5 mJ. However, the ignition energy
of hydrogen is 0.02 mJ, enabling it to be ignited even by static electricity,while
ammonia’s ignition energy is in three digits with much lower risk of being ignited
2 & 29| HalolliX|= 0.2~25mJ LHRI0|Lt fAE= 0.02mIZMETY |2 & & Hat=n,
ADLIOH= MU A HSFRIBIAO0| Rk

¢ Explosion Limit or Flammability Limit

ZEHAQ|(Explosion Limit) = HIAHI(Flammability Limi)

— Vapor or gas combust only within the explosion limits. The lower the lower explosive
limit s or the wider the explosion limit is, the higher the flammability of the substance
becomes.

B7|Lt AL ZUHQ| LHOJIARH A7t 7HSSICH ZUSIIAZHSALt
Zdiolo] 20| 242 QISHIIE0| FLE

2.1% 9.5%
’ Flammability limit
| L—+— =] 2
o Lowerlimit Upperlimit 100%
St ot
No combustion No combustion
HATH UL &2 AL LOLXI B3

21% Ojg 21%-95% Q5% X1t
Lessthan 2.1% Exceeding 9.5%

e The Content of MSDS MSDS2] L&

— Hazard details specifiedin "2. Hazard(s) Identification, of the MSDS; hazard pictogram,
signal words, hazard statements, precautionary statements, etc., which are included in the
waming label elements
2.7l eleeE=ol 2ot Rl ey 2F W8 ZnEXYS0| 2ol 2ZEAL 450,

Sl SIS oERIZT S

— A pictogram@ means it is a flammable substance; in this case, review of the preventive
measures against fire and explosion should be conducted
JEX 7t Qe ER QSHHEH0IS 2 STEY ofuEX|et HE LIS HE

— The lower the hazard class is (1, A, etc.), the higher the hazard becomes;
do not be confused with NFPA ratings.
SEUHRER PRIz RE24E0.AS) A0 2222 NFPA Kot ES5IK| =S Bick



Understanding the Flammability of Chemical Substances

Precautions when Handling the Flammable Substances

Qlsk 21 F3 Al ROUIE

Elements Influencing the Fire Hazard while the lammable
Substances are being Handled #= = sieizol 28 oixis 24

® Handling Temperature =<

— Though the flash point is high, a fire and explosion may occur if the temperature
atwhich the substances are being handled is higher than the flash point.
QISFH0] =Ciete FE2ET 1 04 =2 2% Shif - ZLLIE0| M| It

© Handling Pressure 3¢/

— The higher the handling pressure is, the more it can become dangerous since
the amount of substance released in case of leakage becomes greater.
FBU0| £245 Q10| 3| YEZ0| YOKISZ AR Lt

Compliance Details in Handling the lammable
Substances cisisza sizol uie 24

® Posting of the safety and health signs in places where the substances
are being handled *iz ol 2t QrtiEzimx|0] S5

DS B RO D=~

® Setthe places where the chemical substance are being handling
as explosion hazard zones and in these zones, use an explosion-proof
electric apparatus. 2 xi%ig ZuelEaz A5 o WES M| A

@ Putawaming label of the container or tank in which the hazard substances
are stored. #3287\t %30i siged ZnuEA|

Ammonia
Signal Word: Danger
Hazard Statements:
Extremely Flammable Gas
High-pressure Gas: It can
lode when heated.

Precautionary Statements Highly Toxic to the Aquatic Life

Prevention: Separate it from ignition sources such as heat, sparks, or flame. Do
notsmok d it. Do not release it to the envi

kage fire, do nottryto put out the fireif
Blocked. E ifnecessary. Gather

Storage: Store it in a well-ventilated place not under direct sunlight.
Disposal: Dispose of th andits iners in with
i ions, if there are ing the method of

disposal.
(Siupplierirgonaation: 00 Chemical, Inc., 345, Joongang-dong, Gwacheon-si,|

yeonggi-do, Korea
TEL. 02-1234-3456

Reference Laws and Standards = g+ ! oFx

© Handling Amount +=&

— The greater the amount of substance being handled, the bigger the leakage
amount and the damages caused by fire and/or explosion.

FSY0| Ye4E +EY 3 ¥ BLufsior A Ech

© Ventilation Conditions Including the Amount and Type of Ventilation
R eIkl 5 & lxd
— The ventilation conditions determine the possibility of explosive atmosphere

orthe explosion hazard zone ranges.
B |R2 BURQP| BN 75 E0ILt SUIEXIS MR ZFEC
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® Provide workers with training as to the hazard and recommended treatment
of the substances being handled during the operation as well as
how to understand the MSDS

FESE RalielRY SHI2 FZYY MSDSE Ollish= !

i3
0

Be aware of proper handling
methods of substances...

@ Other matters prescribed in the Local Rule on Occupational Safety and
Health Standards and the Enforcement Regulation of Safety Control of
Dangerous Substances Act
7| ARIO R [ZS0f 2I5H 1] X QIBISORIRIaN AR Hot LIg

o Article 12 (Attachment, etc., of Safety and Health Signs) - Regarding the attachment of prohibition, waming, direction, and instruction signs in places and facilities where the substances are
handled Article 31 (Safety and Health Education) - Regarding the MSDS and safety and health guidelines for substance handling for particularly hazardous operations Article 41 (Preparation,
Keeping, etc. of Material Safety Data Sheet) - Regarding the securing of MSDS, relevant training, and substance waming signs, etc. Article 49-2 (Submission, etc. of Process Safety Report) -
Regarding the submission of the process safety report for facilities that handles the substance in amounts exceeding the prescribed amount

MBI MRZQPHS MR ER]) FFE4 X (ol SX| Z1, XN, Qi BX| 22 M3AXQHEANS) 225

SEZUHA § HUORRABHE T M HIE) A Ol g4Il BHIE 1M KiE
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HRIIEY Q2 2 MSDS Ui, MRS EREZiX R 0| Zh 3 HX) MSDS &, 1=,
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* Regulations on Standards of the Occupational Safety and Health Act  Part2 (Hazard Prevention From Explosion « Fire and Hazardous Substance Leak)

AleiobssziyIzo| et 72 H2R(E4 Sl 2 SiiE-Eol ofst Sizix)

» Enforcement Decree of the Act on the Safety control of Dangerous substances

PITSOFHZRIH ARl SHATZ UL, ARTE| HHARIZEAC| QX 1= X AHH|Q| 71&) ARSHA EHOR[HS2| 2l0f 23t 71F)



Urndergtandingrthe Flammability of Chemical Substances D]

Accident Case : Fire and Explosion During Pipe Cutting
Operating in a Paint Factory «.z: ueis 22 e zo = oy =2

| Overview =

In a paint manufacturer’s packaging operation site, a fire and explosion occurred during the cutting
operation due to the oil vapor from the flammable liquid serving as a source of ignition, buming down
the entire factory building.

HRIE WASE EXAF0IM BEHAY S ZERLY0IM LE Qlatygt 757 (0l Hal=o] 2L - 37 L5t SYS0| TAE

| Cause of Accident el

® Hotwork was conducted in an area subject to explosion hazards due to the flammable vapor
QISIAZS7 |2 QI5H EUHoISI0| Q= AAOIM 317 K ZIst

® Plastic containers were used for the storage of the hazardous substance, making it easy for the fire to spread
SRS 52 HBI287[2 AIS3I0] St} &l BHME

® Aprocess safety report was not submitted upon the relocation of the factory.
T 0K Al SR 0[RS

| Preventive Measures ok

©® Hotwork should be conducted in accordance with the safe operation methods in a safe place by a safe manner

517 IRt QIR 01510f Q1B EAOIA OFISH O AN

[l ea 1= o) i)

@ Certified incombustible containers should be used for the storage of hazardous substances
Qe 871 5718 SEt 2U RIEe 2712 A8

® Submit process safety report when relocating the equipment used to handle the factory’s hazardous substances.
QAeab|ol S 0N SEHE M S
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Handling of Harmful and Hazardous Substances (2)

Understanding the Hazards of Chemical
Substances

SISl A9 Ralfoll it ofsH

What are Hazards of Chemical Substances?
SISt2 29| RalAM0[2?

M

© Hazards referto a degree or property of a chemical substance having harmful influences on living organisms, especially the health and life of human beings.
312 AR 015101 M2H|, S6| IR0l 712t Aol ol H=0| Qe HES IRl et HEe S

® Highly hazardous chemical substances can cause problems both in and out of the workplace, including occupational diseases, serious accidents due to
high concentration exposure to substances while working, environmental damages, and ensuing complaints from residents.
RALO| =2 SRISHS Tt KAS DisT E22 QI5 SCiKiH, BALEH U 0|2 15t 212 5 AR IR 2 20| SRS 0 |AY

[Impact of accidental leak of toxic substances]  [Crops W|thered due to the Ieak of toxm substances]
(SN2 w2Am 93] [EM2T =52 oI5t 552 1A
@ Leaks of large amounts of toxic substances in gaseous form can lead to enormous damages. Thus, response measures against such accidents should
be prepared, including measures to reduce the probability of accident occurrences, accident response measures, and establishing evacuation zones,
etc. based on assessment of the possible concentration of the substance and the extent of damages in case of a leak.
TIAME SHEO| Ci-EA MA6P | 022 TsiS Z2fe 4 oz, flelo| i
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Toxicity Level Level of Concentration Description (if not evacuated within one hour)
=4 level BisE 532 Ofnl(IkRILY OichiA)

1 ERPG 1 Could be fatal ANYIts

2 ERPG 2 Could cause aseriousinjury  ZA7Hs

3 ERPG 3 Could cause an injury Naots

% ERPG (Emergency Response Planning Guideline) : It shows the possible concentration of a substance suggested by AIHA (American Industrial Hygiene Associa-
tion), if a person does not evacuate from the accident zone within 1 hour in an emergency evacuation situation.
0] AHAOIIA] t|CHIiot 2isH0q TAIZ I CHILIGHR| 4S B Lhelet 4 U= MEE 5=
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Identification of the Hazards of Chemical Substances

22| 23|lAJo] mpotdid

® Acute Toxicity Substance Criteria and Toxicity Level zy=x = gaors

=2

0

| =X

P

— Acute toxicity substance is highly related to fatal incidents and occupational diseases, as illustrated in its pictogram ( ).<Criteria for Acute Toxicity Substance >,
Attachment 1-7, Regulations on Standards of The occupational Safety and Health Act

A=Y 22 73 BA(ED) o] 0k X1 ABHA) L SR} HR0| SEYEY S EORIEZIRA W 73)

1) Chemical substances with LDso (oral, mouse) less than or equal to 300 mg/kg-(body weight)
LD=olZT 7)) 300mg/kg-(XZ) 015101 stet2 2l

2) Chemical substances with LDso(dermal, rabbit or mouse) less than or equal to 1000 mg/kg-(body weight)
Dso(&M), £77] SE= F) 1000mg/kg—FIZ) 0[510! S22
3) Chemical substances with gas LCso (mouse, inhaled for 4 hours) less than or equal to 2500 ppm; with vapor LCso
(mouse, inhaled for 4 hours) less than or equal to 10 mg/ ¢; with dust or mist less than or equal to 1 mg/ ¢
7tA LCsF, 4AIZH E)0] 2500ppm 0ot B2 E, B7| LCso(F, 4ARHER)0] 10mg/00[512! SBtEH, B2 E= DIAE 1mg/00[512! SfetEd

== T

% LDso and LCso each means a level of concentration at <Table> LC5( Criteria in NFPA Hazard Ratings (=) NFPA R4 S2270] Cxo 71E

which 50 percent of the subject organisms will die if the Ratings Hazard Ratings

substance is consumed, inhaled, or absorbed through the skin Fatgxlis 212948

LD(Lethal Dose), LClLethal Concentration) L Dso} LCso Bl S0l Qo2 4 LCs0 < 1000ppm (example Chlorine, Hydrogen Fluoride)

ORPILL TISS Sl E4A7 1L, EUoP RS 1 50%7} B 2180 555 Usic O : g4, 23te4)

3 LCso < 3000ppm (;)l(am;il\z ‘ chﬁéeff' Hydrogen chloride)
o I
For hazards of chemical substances, most frequently referred ) T < 500000 (example: Ethy alcofol, Methyl afcahol)
values are LDso oral, LDso dermal, and LCso. ol : oA, el
SIeI2HO| RollE2 S YRR LDso FT LDso FHl, LCs02| S F2 Fusich 1 L0 < 10000ppm (example: Ammonium nitrate)
. - AL
— NFPA hazard ratings also refer to LCso values as criteria. - ol: sl
NFPAC Q3 S5 Oy 24S 702 3t 0 Not toxic (water) =255H=)
% Inthe Occupational Safety and Health Act, acute toxicity substances (LCso < 2,500 ppm)
correspond to NFPA hazard rating 3 or 4.

X AORHA FMEHEE( Cso 2500ppm 0[5H NFPA |4+ 3 = 401 sHE



Understanding the Hazards of Chemical Substances B

o Allowable Concentration for Work Environment Monitoring zi2ieiz=4 sigs=

— Three types of criteria as required in TLV (Time Limited Value) are applied considering the monitoring time.
Z™ARS 124510 HahEl X |(TLV : Time Limited Valug2A 2401 et 374K| 71EX| X

TLV-TWA(Time Weighted Average) TLV-STEL(Short Time Exposure Limit) TLV—-C(Ceiling)
« Avalue monitored and assessed assuming 8 hours of work. | © Avalue monitored and assessed assuming 4 times of work per day, o Avalue that should not be exceeded at any moment
BAR 2251 ZPS 71510 Sash, Flsle ot L5 Mminites Gacilig e duringan operation
. : 1B U 43| 2R5H= A4S 7HI5H0l Sk Wlste gt Q) 5 0fu &7k HX| Lojo} & 52N U SN2
* Applicable to daily tasks « For high-concentration work conducted in a short period of time the =
UAROI Rl R such as raw material replenishment, insert, or shipping
YET FR0L} 555 HAR! 15T 200 8

— Applicable to certain toxic substances.lt is published through the Notification of the Ministry of Employment and Labor, "Exposure Standard of Chemical Substances and Physical
Elements, and also describedin "A.Chemical Substance, 8. Exposure controls/personal protection; of MSDS.
DB-ERIAGRIEA Y B2IMRIRI0| =57 |1F)S S50 SHEEIH, MSDSSI8! =EUX| Y QI ST LSS E| &) |F ol HIIE

e Vapor Pressure 5712

— Vapor pressure is a pressure at which liquid becomes gas, so the higher the vapor pressure, the greater the amount of vaporized gas
as well as the exposure hazards posed to the human body.
37U A7 HHOIN 7 [HIStEl= 20|92 AFo| B7I0| H24+F B7I3HE 7HA0] L0| R0K|1 QIHIO] EATS HOH
—Ifthe vapor pressure is 1 atmosphere (760 mmHg) or greater, the substance is in gaseous form, which has a significant risk of spreading and poisoning humans (example: Chlorine, Hydrogen Fluoride).

37194 171U760mmHg) O] SISIZES 7IRI2 ZAIBIDR HEAI S 3 BS 9IE0| M5 £20) oA, BA )

Ammonia
e The Content of MSDS MsDse] Lig SO e
. PP F. g e . . Extremely Flammable Gas
—Hazard details specifiedin " 2. Hazard(s) Identification; of the MSDS; hazard pictogram, signal words, hazard statements, Highprossre Gas: tcan
precautionary statements, etc., which are included in the waming label elements. recautionary Statements. HEW 046 0the AaticLife
Rl AT B=0l ZEE Rt AR 2R U ZnuX| ER0l| miitli= 222X M50, Fal- A-RT ERIET & mnﬁon;gpamm— et asheat, sparks, orflame. Do
. aps . . . . N . . N ot it. Do { i i
— Apictogram<>means itis an acute toxicity substance; in this case, review of the preventive measures against fires and explosions | " noekesei ontothefiet .
should be conducted. Responsecine hage o
222x 7t U 2P FHSHSTOI0R Rohy X 2ol oRAI HRIE LSS 2 e e i
—The lower that the hazard class is (1, A, etc.), the higher the hazard becomes; do not be confused with NFPA ratings. iy ifthereare method of
SEHEF PRV H24E(, A S) 0| =282 NFPA X|2F ES5IX| Q20t0F &t Supplierinformation: 00 Chemical, Inc., 345, Joongang-dong, Gwacheon-si,
Gyeonggi-do, Korea
TEL. 02-1234-3456

Precautions when Handling Hazardous Substances
Soitd 2E FHZ Al KoMt y

[Example of ventilation of a workplace handling solvents]

(B FE 2T &1 Ail]

mCGCR=

Elements Contributing to Hazards While the Substances Are Being Handled
F= & Folldol ¥ 0IRl= 84 Good ventilation 2= 27|

o Handling temperature and pressure z22= % /=
—The higher the temperature and pressure is, the greater amount of substance leaked in case of an accidental leak.
FE2cot AE0| H24E 00| FE3A| 50| YAE } \
—The higher the handling temperature is, the vapor pressure increases as well as the vaporized amount of the substance, I

resulting in a higher concentration of the substance in the air.

IR 5242 FVIU0I B71 101 5 2 )| 5 57t 50f ~

— Although the substance is in liquid form, it can leak in the form of fume if leaked by pressure, resulting
inincreased atmosphere concentration, inhalation toxicity, and dermal toxicity. It could sometimes be

more hazardous than substances in gaseous form 22t stciele 2120] Qi 2513 & A2 FE50] 7 [s=o
S U A=A 30| 25 F715101 7ACH T 9faiE 4 /Ut o )
. o B B Poorventilation =2 7|
* Handling amount and conditions #=2% % #=2=2
— The more amounts of substances that are handled, the higher the potential risk of leak.
FEY0| =248 TSR0 3t
— Aworker is exposed to a greater hazard if the chemical substances being handled are opened and not sealed.

The bigger the size of opening of the vessel storing the substance is, and the closer he or she operates to the substance,

the greater that hazards are when posed to a worker.
SIEISH0| UnE Mel2 HZTIX] 4 HHUNENR AL 8710] TS HE0| H24E, & LA o) 2Eol0] ZIEE L-59I30| 3ck

« Ventilation conditions, including the amount and types of
ventilation a7 2f 2! 87|58 = 87)x A
— The amount and methods of ventilation are directly related to the retention concentration of the hazardous substance
inaworkplace. 7Rt 2 U2 ZIiEU YIRS MFsE ot AERel 2 lct ’
()
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Understanding the Hazards of Chemical Substances )

Compliance Details in Handling
the Hazardous Substances ssix == si0 iz =442

o Conduct the work environment monitoring as well as special health examination for workers who handle the chemical substance
subject to work environment monitoring.

SQIEHAT (Y SSBUS Y Z2 MYHIRY Y SATUTE AN

® Post relevant safety and health signs in the workplace gawla,@@@@@@@@etc.)
KQIBtE0] Bl OFEISARR| S5 O, gl 0000
® Leak prevention measures when handling toxic substances

ENSE FZA| SEUK| XX

=o=z=2 T T=0o

1. Minimize the amount of the substance stored and handled in a worksite.
AR L MR Y RiEEe 2Ast

2. Firmly close the connection of storing facility, and conduct an inspection for the connection part more than 1 time per month
Mjo| 97 BB -EeX| o/EE URAPZ|D 0HY 13] 01y HESE MY

3. In case that the substance needs to be disposed and treated, using methods such as cooling, separation, absorption, incineration, etc.
07| M2[5t010F 3t B0l W2t 22l &4 EA- 42 59| &2

4. Install collecting, storing, or treatment facilities so that the leaked substance can safely be collected and treated in case that the acute
toxicity substance is accidently leaked to outside
Y ENS0| AIDZ Q0| WEE A M- B £ X2lMHIS MRG0 QFHsh| B4

5. Disposal, treatment, or discharge facilities should be manually controlled, either automatically or remotely
H|-X2| E= YESH MHls XS E= HAEY 4 Qs £5EK A2 MR

6. Install an alarm apparatus close to workers operation radius so that they can notice when the facility that handles the substance stops operating.

75 2|0 XS0| SXIE FR0l= Z2AVH A & 4 =S LRt ZREHIS 22 X9t T2 Y40 HR|

7. Install detection and/or alarm facilities in case that the substance leaks to outside.

Az LEE R0l 2RI P 4 U WIS Ty

o Install local ventilation system in facilities that handle hazardous substances; Establish safe work methods;
Have supervision and management in place; Wear proper protective gear
/24010 AU || AR, OFXIE Ko 421 PRS MY HET &S

@ Provide workers with training as to the hazards and recommended treatment of the chemical substances being handled during the operation
aswell as howto understand the MSDS.

St Aol Rafieldd, sti2 Fguy MSDSY oty 55 us

Reference Laws and Standards

R IR

® Occupational Safety and Health Act

MHOPHEIZAH

— Article 12 (Attachment, etc., of Safety and Health Signs) - Regarding the attachment of prohibition, waming, direction, and instruction signs in
places and facilities where the substances are handled
HMREQIHEARKIMR) FF2A X A0l SX|, Z1, XA, Qhl BX| 24t

— Article 31 (Safety and Health Education) - Regarding MSDS and safety and health guidelines for substance handling for particularly hazardous operations
HBIEQIHEARS) SAFE SHASAIY o2 2 MSDS LIS

— Article 41 (Preparation, Keeping, etc. of Material Safety Data Sheet) - Regarding the securing of MSDS, relevant training, and substance waming signs, etc.
NS ZOHEZIRIR 0| 2t 2l HIX|) MSDS i, 1], SXZETEA S

— Article 42 (Work Environment Monitoring, etc.) - Regarding the monitoring of work environment in which the substance is being handled
AR (ASAET) thaSE A MASEEY

— Article 43 (Health Examination) - Regarding the special health examination forworkers who handle the substances
HMASEIZTITH NS H FZRhe E4-2Z2IC AA|

— Article 49-2 (Submission, etc. of Process Safety Report) - Regarding submission of the process safety report for facilities that handle the substance in amounts exceeding the prescribed amount

HAOZOREBHIHB T HF) hef2 X 78 01y FBAl SHRIEDN KiE

@ Regulations on Standards of the Occupational Safety and Health Act

AeiopHEZe7 20| 25t )

— Article 299 (Prevention of toxic substance leaks) - Leak inspection more than 1 time per month; installation of gas detection and alarm facilities
HR99E(S40| QU= SHO| FEYUK|) #13| 0l =5, 71AUK| X ZEAH| HX|

— Article 422 (Equipment conceming harmful substances that requires management) - Sealing the source of
release orinstalling local ventilation equipment
Ha22Z (2 cHAFHSE! 2ldt]) LA S SAH7 [ZRIMER|

— Article 429 (Capacity of local ventilation equipment) - Securing sufficient speed of control in local ventilation equipment
Hl429E @7 IR0 AE) BAU R MoiSE 2

— Article 431 (Workshop floor) - Use of impermeable materials and materials with easy-to-clean properties
HUZ(RARIC HIE) STFH MEAS X F4 8019 &

— Article 433 (Anti-leak measures) - Use of proper gaskets for covers, flanges, valves, cocks, and other connecting parts
HURZ (&S| YX|) F7, BUX|, e, = So| HBRofl 2F HAZ M

— Article 435 (Installation of emergency shut-off device, etc.) - Preventive measures against abnormal chemical reactions
HABEZISRIHYRIER| &) OS5t R|ZEX|

— Article 436 (Work instructions) - Establishing instructions conceming controlling, monitoring, operation, inspection, work methods, emergency measures, etc.
HIA6Z(RIH2) £XL LAl 2T, HE, AU, SSXX| S0l 2ot +2I1RY

— Article 437 (Work conducted inside a tank) - Safety measures during tank remodeling, repair, cleaning, etc.
MASTARILHEI) B3 JHE, 42|, FHA S ZYA| ARHZR|

— Article 443 (Strong harmful substances requiring management) - Prevention of substance release and access control
Hl443Z (BT FHEE ME) LUK & 2AKIR| ZUSX|

— Article 448 (Washing equipment, etc.) - Lavatory, bathing, laundry, drying facilities
HA4BZ(MHAIL) M, S, MEF X AZAIA

— Article 449 (Reminding of harmfulness, etc.) - Reminding workers of substance properties, harmful elements, handling methods, etc.
H449%(Foll X)) X0l SHEY, Falileel Fawd & M

— Article 450 (Distribution of personal protective equipment for breathing, etc.) - Wearing an air supplies mask or toxicity guard mask according to the nature of operation

HA50E(SEELEST XIg &) R0l w2t 70tA 3 E= S40AI A8
o Safety Control of Dangerous Substances Act
ST

— Attachment 4 Control of Hazardous Substance, Enforcement regulations of Safety Control of Dangerous Substances Act

Aimal (28 4] f=29| #a2PiE




Understanding the Hazards of Chemical Substances B

Accident Case: Leak of Hydrogen Fluoride During Transportation

XBAR - O3] 5 ESfea 8 J

[ Overview 712

During the transport operation of pressurized hydrogen fluoride from a tank container to a diluting
facility, the substance leaked as the valve was opened, causing the death of a worker and a visitor, while
other workers and residents evacuated, as well as serious environmental damages were caused.

7IHEHC] 254 S YAZIH[O|H0IM SIMMH|Z 01&5IE & W Tz SslpAlt FE50] HAS0IE 22X SE UZAPV ARSI FHI2Xet

Z019| th| 2! eFHufhE R
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[ Cause of Accident =ee!

® A gate valve was used, which is easily opened by accidental misoperation. W 22 4 QU= ADIELEE ME510 QAR Rtz
@ The hydrogen fluoride and air pipes were all opened, which is against safe work rules. KAPAIS PAGHL oA U B IS 2F H
©® Workers and visitors did not wear proper protective personal gear. B ST DIRIR
©® No emergency measures such as detection or alarm system and response plan were prepared. K| | MR| S HIAERE 2 S SRy
@ Asitwas an outdoor facility, collecting and neutralizing the leaked substance were impossible. 20| HH|=2 Aol =3 2 A Halkiel 27ts
@® An emergency shut-off valve to prevent further spread of the leaked substance was not installed. HIMA| FESIXIS Qf6t HIMRICH e 0|AMX|

| Preventive Measures o

@ Install a gate valve or double valve instead of a ball valve, which has a shorter opening time. T4 ARIO| B2 SLEE Vave) A ADIELE 5 0SS 2R
©® Complywith safe work rules. T OFRIAE| Z4
® Prepare protective gear for toxic substance handling operations and emergencies. SHEE FEAY Y HIMERIS et ES T HIR|
© Formulate an emergency response plan based on a worst-case scenario of a leak accident. AR Z[0f0] =EAIO| T[St HISERIAE 2 o &2
® Facilities where toxic substances are going in and out should be installed in an isolated place inside a building. ST USSR S ZafEhol HRlst,
Collecting and neutralizing facilities should be installed in case of leak accidents. FEADE Ch[e BT A|Qt F3HH| AR
@ Install a safety device at the discharge side with which the leak of substances can automatically or remotely be blocked SEA| KIS £ §ZOR HIARITIE 4 Q1=
in the event of an emergency. QHERIE ESZ0H| MR
ArInefony %
D — ]
QPHEAFC
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A Worker Hit by a Flange
During the Pneumatic Test

S| 7IYNY & SRl 5

A workerwas hitin the face by a flange jig and a blind flange that were flown due to a fracture
at the welded part during the pneumatic testing of a heat exchanger.

SUEY| 7|YA[EE SIEH & X7 SHX| BHFI} TiHE0f ot X1 SehX|ef 2201 SeHXof P=0| £ E

X Flange jig: Aflange installed temporarily to seal the pressure vessel during pressure-proof testing, etc.
The flange jig is welded to the pressure vessel and then a blind flange is tied to the jig flange.
X7 2R HIYAE S 222715 Lol | el YAIR MRIsHs SUXIR Q2AR7|9 K| SUXIS S5 5 X\ UK/ 220l ZxIE 1Y

&S B5S

Cause of Accident szt 201

® Asthe gas control valve (used in the pneumatic testing for the heat exchanger) and
the pressure gauge was in the same body and the pressure gauge was linked directly
to the blind flange, a worker had to stand in front of the flange installed
on the heat exchanger while controlling the valve to insert nitrogen.
ADE[0] 7[RABE JHA £ ZEME} Sajolc TR RZE0] QUi A2 UHSOI HS MBI U0 Ha FAUS
Slst e TS sl Hmet|of MxIE SK| Ao A

e Aset of safety measures such as installation of proper and solid test equipment or
separating walls that needs to be taken when conducting pneumatic testing using gases
(nitrogen, etc.) was notimplemented.

JIRINE Al Z4 S0l JIAS AIRE S st ALSE E Tl MX| S SHSH XA 51010} SiLt 0JAIN

® Anon-destructive test on the welded pressure vessel subject to pneumatic testing
was not conducted either.

7IYAIYE of= 8Y 7= €HE70f tigt vimtnl Al 0ldAl

Keep a safe
distance...

Preventive Measures xishoiz! ciz

@ The gas control valve used in the pneumatic testing should be located in a place where Kl
sufficient safety distance can be secured from the flange and the heat exchanger so that
aworker can check the pressure gauge and safely control the valve.

It should not be connected directly to the pressure gauge; using a high pressure gas hose
or other connecting methods is recommended.

7IUARE JIA T 2EME 0| QR|= ZHX| & BudV|2} OIS RIS M A &l U We RE0| JtsoteE YA
i OiZiGHK| 94T IRTIA SAR olZels 59| Zx|

o If a pressure-proof test needs to be conducted, the hydraulic test should be performed
in the facility after being properly prepared for the test.
URIABIS MAE B2 49 AlSIRHIZ 201 BN 42402 AA|

o Ifcompressed air or gas needs to be used out of necessity, pneumatic testing should
be conducted in a place where proper preventive measures such as preparing solid test
equipment or establishing separating walls for possible explosions are taken

£ HE0[3 0f YFT7|, JIAS N ORIZ AR PP TYUOR OISt BUUK|S Slstol MRO| AN AINS EE Ho|
S UERIZ 511 JIQAIZS AN

Check for
welding
fractures...

nx

A

on

e Anon-destructive test should be performed on the entire welded part, to which the pressure is placed,
of the pressure vessel constructed by welding.

7IUAREE ot 8 X YAS7I= Y2 Y SWE M Zolof tol 8Y 2 52 oIS 9f6t Himta| AlE AAl

=38

AT S A, @ Regulations on Standards of the Occupational Safety and Health Act di@ieiziszi|zof 28t %)

gl y|E Article 300 (Risk Prevention during Air Tightness Testing) #1300 (72 AgiAl2l §I&i)

©® KSB 6750 (Pressure Vessels-General Requirement for Design and Construction) Ks8 6750(22&7|-47| %! &z
KS B 6750-3 (Pressure Vessels for General Industrial Use) 6750-3(2staieig efeig7))

o

I
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Safety Tip B

Safety Measures for the Pressure-proof Test of Pressure Vessels

RRIR7| LIRS AR OIRIER

elas

What is the Pressure-proof Test? wierisiofzr

@ A pressure proof test refers to a test designed to check if a heat exchanger, tank, or pressure vessel has the sufficient strength to withstand
the pressure caused by the content that it stores. It is also referred to as a hydraulic test since water pressure is generally used for the test.

Sw|- g3 HYE7| 501 2 UES0IM Msh= 2ol HE + QU= 259 =S 7K1 U] AGHE 20|10, LEHO 2 2US 0[alM ZAIGE | tZ0f +&E A2t itk

In particular, defects in the welded part to which pressure is applied during pneumatic testing, improperly clamped flanges, or excessive gas pressure caused by
the malfunction of the pressure gauge may lead to an explosion.

5] 712 AlZlASl Y2iS W B7Rol 23, B2k it B2, Y2l SRR Ole s kA o S0 ot 2% Sigo| MEI

an

Pressure-proof Test Method L A1 &

Check for bolt
damage or thread
abrasion before

General Information =5

o The pressure gauge used in a pressure-proof test shall have markings twice the reading
of the maximum test pressure. The range shall be within 1.5 to 4 times the test pressure.
Make sure the pressure gauge operates properly before conducting the test.
A& ozl AiAIE 2219) of 26 HLIHX| 30| EAIEI0IR/00F 5111, Oftri3t BR0I= 0] WYl
S Al @210l 154t 0I51010F 10, AIS F 2o BAKIS K98 Eol
o Raise the pressure to the test pressure and wait until the pressure is stabilized; the test pressure
should be maintained for a sufficient amount of time during which the pressure-proof test can be
conducted. Then, check if there is any abnormal condition observed, including partial expansion.
UARTIAIZS LIIAIE L2IHR| A5AI71 5 Y2i0] OFYEl 3 B26| A 4 U A7 S0t RAlstn
0 30| 2ENOR WY S oly K9S &l
® Check the conditions of the repetitively-used flange clamping bolts for any damages or abrasion of threads before use.
Proper types of bolts should be selected considering the thickness, material, and internal pressure of the used flange.
The nuts should be clamped to more than three threads; the order of bolts clamped and clamping force should also be considered.

g ALSsts EHX| DYEES SEO| IkE, LA S A8 T0| Mok, SHX|o] S7- A8 ME - U 2 S 12isled 2ES MW5In 34 018 UE HZ, 2E M2 &M & M2 58 18

Hydraulic Test +ei

o The temperature of water used in the hydraulic test should be maintained at a level that does not cause brittle fractures of the pressure vessel.

LU0 A3t BO| 2EL ARSI HYINE YO 22 gl 252 AN

= HES [ ——

o Apressure of 1.3 times the design pressure, which then goes through temperature compensation, is applied to the pressure vessel in the hydraulic test.
2Q0AIE Q12187]= Aleriol 1.3u10] Q2] RE HES § erzoR 43

o First, fill the vessel with water; remove the residual air and then pressurize the vessel; increase the pressure to the test pressure and
examine the vessel for leak, deformation, and any other abnormal condition. If there are no such abnormal conditions observed
on the vessel throughout the test, the vessel can be considered as having passed the test.

TUARDN A0IM 22 S!S THRS7 IS MPHoIL 714104 SUARI THS YIS FABIMN SRS HIRE 2t £ EiM rd H S 7[EIQ] 01| g1 wiofl &2

Pneumatic Test 71242
© Conducta magnetic particle testand a penetrant test before performing the pneumatic test.

7 |UAIE ol AEREEAIR E= HEHUAR Al

® Apressure of 1.1 times the design pressure, which then goes through temperature compensation,
is applied to the pressure vessel'in the pneumatic test.

ApiRiziol] o] alo] 2ERHS B oz 43

@ Air, nitrogen, or other harmless gases should be used in the pneumatic test.

JIYAIEE 371 EA S A0l gl VIHIE M8

© The temperature of gas used in the pneumatic test should be maintained at a level that does not
cause brittle fractures of the pressure vessel.

7Nl MEsHE 7 A 2= ST PGS Yo it gl 22 A

o First, gradually increase the pressure to 50 percent of the test pressure. If there is no problem observed,
startincreasing the pressure again by 10 percent and observe any abnormal conditions from a safe
distance. Increase the pressure to the test pressure.

JIREAIZIS AlIRf2i0] 50%THK| LS| S2AI7|T 00| Bli= S SOISt 0[S0l LHRE AJBiR210] 10%M
MAB] SYAP|T ufofct OFFsH QIRIZRE] 014 RS ZAGIBIN LIZAE 220 S8 Tzt 5

® Apressure Fauge should be installed in an easily visible location so that workers can always check
the intemal pressure of the pipe, etc. used for an air tightness test.
U= 7ILAIS St HiRH SO LIRS 31y SloIE 4 QIEE Xelt 2] 412 Bao 4|

e In case that the interior of the equipment needs to be checked after the air tightness test, ventilate the area first and .
measure the level of residual inert gas to make ensure that the place is safe before conducting the interior check of the equipment.
7IRAE R 5 4| S Al BIEA| 8715 51, B8 70| IR K22 X510 OIXiEH AEIS S0 S H Al

® Take certain safety measures, including installation of test equipment or separating walls before conducting the pneumatic test

TEO| gt AldE, HHol EX| S L8 olUER] = 7IPAIY 2Al

Conduct pneumatic
test aftertaking safety

%

n Reference: KS B 6750 (Pressure Vessels-General Requirement for Design and Construction) KS B 6750-3 (Pressure Vessels for General Industry)

- HTXIR KS B 67507 |- 2 HMELURH/KS B 6750-3(ZetielE Uzg7)) Artajofepy ’
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A Worker Hit by a Robot Jig
in the Robot Operation Area

25 x19] oA 22 X170 23]

A walker who worked in the automobile body assembly line entered the unmanned robot operation area
and was hit in the head by a robot jig.

XISAL A 28 2lelof M Falf 2Zalelo] ofd 28 7ISHeIe! 22 2R SFof AR St Hefof M 22 x20) o2| 25 2
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Cause of Accident sy 2ol

® Alack of safety measures regarding access control of the robot operation areas.

2% &S Yool YHEs F9 OFAA 0IE

— Although the two interlocking safety plugs that halt the robot operation when the safety fence is opened were installed
(both plugs were “On” mode), it was still possible to access the robot operation area without halting the operation
since the interlocking device was not connected to the door by a chain.
QFRHAC| 2 St A| 71E el 220| HXIEs ST E(nterlock) OF 22|27} 27l 2F 28 AEi7} On Afel)7t Ax|E/o] YLt
EU2a} ARloR HZEEIX| Qi0t 2ES HAINFIX| Y= BY 7HsE AEH

— There was also a small space through which a worker can gain access to the unmanned robot operation area from his line
ZAxtel &Y SHIN 29I 2R ZHO= &Y K5t SM B2t &1

Preventive Measures ristoi chz

WM
/ Install safety barricade

® Necessary measures should be taken, including safety mats or barricades of 1.8
meters or higher when there is a possibility of collision between a worker and
arobot, and ensure those measures function properly at all times.

TRt 220] H5I8 30| IS Hol= OFHIIE 2 £0] 18m OJAQ| WS MX| SH S YBS YKl | 2Isi0l
QS FXIS 511 ANEARRI 7152 SABIEE |

— Ensure that the interlocking system of the access door and the robot operate
properly at all times.

i . entering danger
EUE e Al 7tsEls 2R0| FRI=l= ST & (nterlock)?] WS ER| HEf KX

_ zones...

o |[nstallation of a safety mat or a safety light curtain is recommended in places
where the operation areas of robots and humans are overlapping (product
input process, danger zones, etc.), or installation of barricade is difficult.

22 ! A| HSIAD KARIO| 0|SH0| FASKIZEURR, il YHMRL of2f BA S0l

OIHONE i FMA OINAIR| 52 57t ARl TR

——— OHE2 08 EXIR2
Q122 S0{IIX| R0k
Ax2
The access door
should not open unless
the safety Jalug is
unplugged.

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act Article 223 (Risk Prevention during Operations),
PP Article 224 (Measures Relating to Repair)
AQORHB AT |ZOf et 7A M223E (R & A W), M224x(52] § 2 AlQ A §)
® Notification No. 2015-24 of the Ministry of Employment and Labor, "Notification of Autonomous Safety Check for Hazardous Machinery
and Equipment; T2-55 14| ®2015-245(9/37 |7 - 7|7 XF2QHHERl TA|) ’



Safety Tip O —

Safety Instructions When Operating Industrial Robots

LS 2R AE A AHER|

oelas

Key Risk Factors =4 ¢zl

o Workers often work in the robot operation areas as the operation areas tend to be vast.
There is a higher possibility that a worker will be hit by a robot because itis difficult to predict how and when the robot moves.

00| S0l AR} 2320 M B Lo S0Pt U= B9Vt BOD] 2% 259 IS 0IAE| FS0! FSE 90| Ak,

e ltisalso possible that a worker gets hit by a robot due to malfunctions during the task teaching and/or maintenance or an initialization
not conducted in accordance with the proper order.

TAIL 24 A 95, 20jo] B E= AAS LAJRH 271310 28t HHI3 2I%0] et
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e Aworker enters the danger zone, assuming that the machine is broken down and causes a dangerous situation, when in fact,
it has temporarily halted for calculation or is waiting for adjacent devices to resume or finish their operations.

220 M & e F17(0] oldolLt A2 JIcteln s SO2 FAIskn YIS i DHOE 291510f ST Uz TIelsiol SisiS Kele 4 ok

Operation Safety Rules =i ozi+=|
@ Make sure that there are no workers remaining in the danger zone before starting the robot operation.
7tE Toll IZT2 Lol AfZHo| U=X] ISt

e Consider the potential risks that can stem from the robot operation (welding, painting, etc.) in advance.

2RO HAYEY, =T S0l et S 0j2) mefsict

@ Make sure that all protective devices and equipment work properly. (o)
DE WSHRS YYNOR NSsHEE IR, >
o Always follow the instructions provided for the access to the danger zones (areas in which LIILTPES
damage could be incurred through the operation of robots and/ or inside the protective e atng P Lo
fence or barticade). operation” | | b operag%
STA(RE IS0 25101 MBS US 4 AU T7H WSS WM S| US)0l ZIUS Tfollis AR HIRE F4Sict £ L1 e
disassemble
o Prepare proper instructions for task teaching and/or maintenance procedures and conduct iy
the task accordingly. L =

LA B4 59 Extoll st #8S 0l2] Yoto] 51 0 80l whet XSl

e Set communication methods in advance between workers if more than two workers go in the danger zones for work.

201 01 2 Al QARHE Y 0]2] Felth

o All workers operate in the danger zones should carry an emergency stop device, and make sure that no one other than those workers
inside the danger zones should operate the robots.
QBT LHOIA FIRIBHE AH= HINFRIS B 4 Qs RIS 22t SO AR} 0/2lol Po 2RSS FAEHK| YT ol2| ZXIBIC
e Forrepair work, completely remove the residual power and keep the robots in the most stabilized physical state before conducting the repair work.

SRS RREAS X AUAPID RES SAHOR K QR MEIZ AR S HAJSIC

@ Make sure that proper protective measures are taken for task teaching and/ or maintenance work so that adjacent robots or devices will not incur any damages.

TA| B4R A] FHO| 2 2R0ILE Ablo] oIt 9I20] QIS MG YEATS ZTsict

= 522

e Exchanging tools, etc. should be done outside the danger zones.

27 50 M2 AT HOIA AAJBIC,

e Make sure that thorough training and any information about the changes in operation and/ or tasks is provided to the workers in charge of the
robot-related operation as well as the new workers.

AYUE 3, oiie 2Y SARKL AUAERT SO tiet B]S EAfs| Bith

? \li/ ~
CHECK  Proper Installation of Safety Light Curtains <

BOX =t B4l ordiawlol 4|

+ The safety light curtain should be able to immediately operate the emergency stop device when worker access
to the covered area is detected.
JhSHeil SRIXE H2 LRI5 Z20), HIAEK| FRIE SA HSAZL 4 AUS %

+ Asufficient number of optical axes reguired in detectin; 7\}~9rker access to the covered area should be installed.

FII0IM ZAE= i 01210] FMo| #4717} ZETHK| UES ot ZXIE Fe A

+ Makesure tﬂat other rays ;tt;an the one proj%tgd from the floodlight are not recognized by the receiver.

LES MRl b el L £ ZXlsts ol RSt 2

Reference: KOSHA GUIDE(M-61-2012), " Safetytechnical instructions forthe use of industrial robots, etc. |

HTOXIR : KOSHA GUIDE(M-61-2012)" A8 20| AtE Soff 25t o 7&K &x ey ’
N OH 24Tt ‘
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A Worker Became Jammed Between the Fixed Frame
and the Bottom Side of Conveyor Belt for Steel Plates

T 0I5E 7i0]0] SHELt 17 Zai|R Aojoff 71

In a worksite where steel plates cut from the raw material (encircling coils) are packed
in small bundles,a worker became jammed between the bottom side of the conveyor belt
for steel plate and a fixed frame supporting the conveyor.

ERTHHATY)S T 2 G101 01SeH £ A F3 HRIZ LY Soloh= AUE0IM RXP HEHE ZHOKSE 71H0[0] 5152t Z4HI0 01 XIXIZ gy Alojof 71
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Cause of Accident sz o1

® Equipment checks or adjustments were performed while the equipment (conveyor)
was still in operation.

“2H|(ZAH0101)7} S B2 et Ha- =Y S A 2Al

Safety measures, including the checking of workers operating the equipment,
were not properly taken before starting equipment operations.

27 Alat ol 22} X Ol 401 S OIRA| AA| OIF

Preventive Measures xistoilzt ch=

o Strictly comply with the safety rules before starting operation of the equipment.

S AR W ER 4 2

— Incase that there are possibilities of risk for the workers during the operation, check the worker placement
and training, working methods, and protective equipment before starting operations and take necessary
safety measures to prevent any potential risks.
T4 27 AR Al Z2AP IR 227t o Z2At iR W B - Al WSAR| 5 LR A 0l2] &It
2 203 YWXIS U5t0) WRFH ZX| MA|

— Priorto the operation, establish constant reminders and designate anotherworker
who will communicate with the workers in operation with those signaled reminders.

JIASTE A Al 2Rt st ol 2200 MSE AldS Fol, syl et 2 220 MSsi=S £X|

Let's
communicate
with asignal!

Postawaming
sign during
maintenance and
otheroperations!

Equipment should not be operated while workers are involved in tasks,
including maintenance work

| 59 B Al 2FHA|

— While conducting work such as maintenance, cleaning, fueling, repair, replacement, or
adjustment, halt the operation of the equipment and take measures (locking system on the
power button, etc.) to prevent other workers from inadvertently starting the equipment.
7140l Hul- Ba - B9 -ZA- 42| TA EE 2 K] 50| Al Al sl 7170l 28 X[t
2 AR0| 11 71718 26t XS WX | el 7IS KR HEHA 52 Zx| MA|

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act Article 89 (Measures before Starting Operation),
L pIEs Article 92 (Operation Suspended, etc. during Maintenance)
o AMOPHEB 7|20l BEt 2] RIBOZR(H AR M ZX|), Ho2Z (| S Hef Al 2R 5)
©® KOSHA GUIDE P-93-2012 (Guidelines of Maintenance and Repair for Harmful Hazardous Facility)
KOSHA GUIDE P-93-2012(Rai & dulel Ea, FHl !Xzl XIF)
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Safety Tip I

Safety Instructions During Maintenance or Repair Work

Bl - B4 50| 1Y A| O

Key Risk Factors =4 ¢zl

® During maintenance or repair work, © An accident where a worker conducting maintenance, repair, or adjustment work
could become jammed at a dangerous point while the equipment is in operation; @ An accident in which a worker accidently
operates the equipment while another worker is performing maintenance or repair work; @ An accident caused by an
unskilled worker who inadvertently operated the equipment, and @ Accidents involving slips or collisions due to an untidy
workplace occur frequently.

|- &4 SO A »lich= AFHIM O 71X HH| 7ts & gl - 4
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Safety Work Methods for Maintenance or Repair Work. =ti-=4-x121 = ok

® Prepare tools, devices, and protective gear as required during work to ensure safe operation.
OFXIZIQIO) TREH MBI Y| U HETE TR S0 Fy|
® QOrganize the worksite prior to operations and post a sign to indicate the operating radius, if necessary.

TroUA 0l ofst AR SRINE 3 TR 2D A Ui BA|

Operating radius
is offlimits during
maintenance

® Examine potential dangers that can be posed to other equipment when the equipment is halted for
maintenance work.

‘2| ol w2 HX| Al Ef Hujofl 01E 2 gl=X] HE

| Risk Prevention Measures Prior to Work =2 # iz #xix
® Posta “Do not enter the operating radius” sign when performing maintenance work.

A Aol 2 A BrAL SYUSK| Al

® Cut off the driving source (electricity/oil pressure/air), lock the equipment,
and post a “Do not use during maintenance” sign to prevent from accidental operation.
| TS U /RU/B7 ol et KT S EF ZRARI QAKS ofst | U3t HIUK| $42| B ASIAEAT 24
% Afterlocking the equipment, the operation manager should keep the key. ZZEA| Az Sal= i 2GR it
® Checkif all necessary safety measures are taken for the apparatus (ladder, scaffolding, welding machine, etc.) used during operation.

MB35z ZHlACh2]- AU 17| 5)0f QHEA| K 2ol

® (Checkif all necessary safety measures are taken in advance (sealed area: checking the concentration of oxygen and harmful gas, Aerial work platform:
Fall prevention measures, safety hamesses, etc.).
AT 7L DAR A 5 51918 UAIEAT} TR A0 Z A K50l Zx| 090] SOl (UHB7H: AAST - QE7IA ST S5 DAZ] 1 BORY WAIZA U ORI S of5 5)
| Safety Measures during Work = & x|
® Frequently check the status of upkeep of the operation area.

stop deviceand

TifEtA ZEHO| CHSHO] AR HRIFE M) S0l prolectie coers
% Consistently check and make sure that the tools used in the operation do not remain unattended on the floor. aftercompletion of

IR B AlS5ts BTt WRIER Qs RI4X0R 22|

® When using a movable ladder, workers should work in pairs.
OISl AlCIRIE I8 B9 201 1R 2 Xie] Al

® Conduct the work in accordance with the predetermined work procedures, and consistently check
if there are any harmful risk factors around the operation area.

EQI ASIE TR0 T2} ARG AASHD, X BOIE RAIER 44| ol

| Safety Measures After Work = 52 5 x| A2

@ QOrganize and maintain the operation area; thoroughly remove oil or water spilt on the worksite or equipment.
FQIRAL A0 22 7|S - 27| S2 S| HHGHL Ml HE AA|

® Restore safety devices or protective covers disassembled during the operation.

XYl 5 SHE QAL WEE) S2 fy=T

® Redeploy workers to a safe location when they are finished with operation.

Tl FYUE BE 32AP} MG S5 XS 112 0fS

® Check if there is any risk that might be posed to other nearby workers or equipment when the equipment starts operating again.

] 7HS0) B2 F# A6 Y 22Rtof YIS SR 2

® Remove the sign posted during the operation and unlock the locking device before operating the equipment again.

oy M HAE BATS NSk AFWIS s S Al KkS A
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A Worker Becoming Jammed by a Large Water Pipe While Conducting
Welding Operation in Order to Attach a Flange to the Pipe

O AR 2K ST 5 2

A worker, performing welding work in order to attach a flange to a heavy water pipe (2 tons) placed on
a turning roller, the machinery on which heavy objects can be placed for welding work,
became jammed by the pipe as the pipe’s center of gravity tilted toward the worker.

U Y= 2 2E)S BlHiE 4 QU= Dot JPAERIQ! EfdE2i(Tumning roller) #/0fl 22tz SUXIS RAGEY| oot 8TAY & tig =
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Cause of Accident szt 2!
i Install igterlocldh?g '
. . . levice to detectilting!
® The heavy water pipe placed on the tuming roller tilted forward due to §
the imbalance of the pipe’s center of gravity.
EldE27|S A8t AR Al A0 ZUE PAEAN SFEOR Qloto] Y2 £ Sii
% Tuming rolleris machinery equipped with four rotating rollers using tires (solid tires) on which heavy water pipes can be
placed so that a worker can perform welding work while adjusting the rotating speed of the rollers.
EldS2i= 4712] Eo[0fAlSE0[0f) 2 28 MX[SH 7 IAIERIZ MISHEC! Y Hars S22
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Preventive Measures szt ch=

® Take measures to prevent tilting of the objects on the tuming roller prior to the operation.
EfgEe| 223y x| o 5 =Y
— Recommend the installation of a mechanical device to prevent the heavy object from straying too much from the roller
due to the unbalanced load or an interlocking device to stop the rotating operation if the object strays from the roller.
TE20| HotEOR L2IFN0| LMGICIRIE UHAHY 0|4 HOLIX| Q=S 7|AEQ HR|S 22} EE Hofd H2 0|5 2KI5to]
SINS UE 4 Qe ASHR| MR B

Install safety
supportson the
tuming roller!

® Create a work plan for the operation of handling heavy objects.
S22 3 2ol ciet KA Ay
— Toensure that the operation is conducted safely, create a work plan which includes safety measures
forthe operation where heavy objects are placed on and off the tuming roller.
2222 ByEe] ol 227Ut Uels el Al QFRiEiluIo| BT KA EIME KAfsI0] OFs X
— Take safety measures in advance, including supporting the heavy objects on the tuming roller so that
they do not fall in any case.
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Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
NI IpIES Article 38 (Pre-Survey and Work Plan Creation, etc.), Article 39 (Supervisor's Designation),
Article 89 (Measures before Starting Operation)
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Safety Tip e

Safety Operation Using Turning Roller

E{ZZ2{(Turning roller) AFE =t OB

Key Risk Factors =4 ¢zl

® The following types of accidents can occur during the operation of a tuming roller:
@ An accident where a worker becomes jammed between the operating roller and the heavy object;
@ An accident where a worker falls from the object while conducting work on it;
@ An accident where the object falls due to the fracturing of lifting lug or wire lope; and
@ An accident caused by a misoperation or random operation

EldE2 MBS O &S 32 Eciet 42 S22 Al0jol] 71, @ Y tyel SHE YHIM 2 S Hofd, © 2/ZYE 211, 2f0jo{= SO Tftt
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Important Safety Operation Measures =< otxixie ue

| Items to be checked prior to the operation =i Azt 0| &zigt Alet

® Create the work plan which includes the work methods relating to the handling of heavy objects and share the plan with the workers.

SYS AT DG MY S0| ZHT XN T L SAKIA F|

® Check if the crane hanging device, auxiliary lope, and lifting lug, etc. are appropriate for the weight of the objects.

Y2 A0l w2 220l P71 ER2 T, 2|lagei 5O A &0l

® Check if the work site floor on which the turning roller is installed is flat and solid enough
to withstand the load. If necessary, prepare a base frame for the turning roller.

EldE2i7t HAlE AU HiES BEoln ot&0l e 23 Ans| &l WY H Base Frame EE MA AIE

Check the status
of equipment and
fixed condition!

® Indicate the maximum load of the objects that can be placed on the tuming roller.

EldEe] 420 22=1 HY0| 753t Z0ioHE BA| HAl

® Provide workers with personal protective gear (safety helmet, safety shoes, safety belt, etc.)
suited for the condition of the operation and require the workers to wear those
during the operation.

LR 10| HpEt 0l S5T A/ 2 ABQIFD-OFKiat OFHh 5)

® Ground the actuator motor in order to prevent accidents from electric shock in case of short circuiting.

TEE TSI FHLYA DTl oIS floto] TX| Al

® Mark the rolling direction of the roller on the control switch so that workers will not be confused about the roller’s direction.

ZEAQIRIO] AT} S| UR| CHRRAIKIO| A

| Safety measures during the tumning roller operation Eg=2i= Agst= % & OFHzA| Afg!
© Run the motor for 2 to 3 minutes prior to the operation and make sure that it operates normally.
XY M HSIIZ 2032 TBAH 01 RF SHol

® Check if there are workers near the operation area or on the objects before starting the operation.

EiEA FH0ILE CHAZ ol 22At0] ZXOIE Holstn &S

® In the event that the workers have to work on the objects, install secure work footing or,

if installation of work footing is difficult, make sure the workers wear safety belts before Runthemotorfor2t9
starting the operation. e e | =8

Y A 20| S2PHM ST ZP OIS HULTS MAIBID ML, MIYLE MR TR Z0I= O AB 5 AY A

© Minimize the impact by the objects to the turning roller both in placing those on and off
so that no mechanical damage occurs to the roller.
EfgEa] R0l AY S oL, 2AE tis 42 21A3I510] 714X £40| LAsiX| U=S A

© Make sure the safety supports do not get caught by flanges when the cylindrical
objects are rotating.

S chyEl A Al SHEIKIF S0| BARO 2 S Bler Hol

® Check the location of the objects before starting the rotation, and make sure the objects
do not fall when the rotating operation starts. Then, start the rotating operation.

AY F SAUS TAZP| Fof Aty 22 YRS 2eI6lo 2219 SHY22 Holl 50| PdstA| ¢ oLt &5
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| Safety measures after the operation =2 %0l xi7{0f 2 A3

® Keep the objects in a safe place and make sure those do not fall even in the event of small external impacts.
! (hAYSS 9I5| K2 S0 HOIKIX| Q=S OHXist RAo| 22t

o [fthe control switch is portable, keep it in a safe place in the equipment.
THEIR] 92 ZAAQIRIS AH|o| QKIS QIR|0f XIY B2t

® Inspection, fueling, cleaning, and maintenance work should be conducted after the equipment stops operating and the power is off.
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A Worker Fell as the Lever Puller Chain Snapped
During the Operation Using the Lever Puller

HZ2 01 Y & A[2I0] BOM HoY

In the ship-hull block manufacturing factory, a worker attaching a stringer to the ship-hull
plate using the lever puller fell from the scaffolding (around 1.75 meters high)
to the ground, as the chain of the lever puller snapped.

SIS 2 HEEDE LIOIA SIRIRP} 2R Lever Ul 0185101 ASRIZE QIE0l SAISH: 2121 7 2HE2) AIRI0| TIEEI0) o 175m 15010 51
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Cause of Accident xfsh=ra4 2ol

@ Safety handrails, which prevent falling from the scaffolding, were notinstalled.

Eiarto] ol SO IS UKol | et IS HRIGIK| 242 ek

® The chain ring of the lever puller was distorted, and, due to reckless handling, the chain ring snapped.

allE210] Al Fo| HE S, PRIt 24 Soi| <fatd Mol F itk

Preventive Measures xisiof: ciz e T e

@ Install safety handrails or safety scaffolding in places where there is a risk of a worker falling or tripping.

EIHRP ORI HOHE 120 QU= Fol ALl BoIY SO S YIS | I3t QRIS MAloALt QFHARE 8 B 28 S| Yo = AL HX|

@ Check the conditions of a hook and chain (chain ring) of the lever puller before operating it. Do not use a lever puller with distorted,
damaged, corroded, worn, or cracked parts.

1B AIZ Al £ 3 RIRIRY0) AEHS SI0I5101 B THA - Al DIRE I FHE 1S ASSHR =S ZA]

Install safety
handrails!

Checkand
replace chain
fings...

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act Article 43 (Protective Measures Conceming Opening
Unit), Article 96 (Prohibition of Use of Working Tools for Other Purposes)
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Safe Operation Using the Lever Puller

2ilHZ2] 018 2 Al O

What is a Lever Puller? ziizeizt?

@ Lever pulleris a manually-controlled hanging device consisting of the main body, handle, and chain. It is used to pull a construction member
to its required place, pull heavy objects vertically, or reduce the tensile force of wire rope that is fixed to construction members.
2{ZE2(Lever Pulen= QI2IS 0185H= 27172 24| $HS - HQl SO AT Qlom, 2AE #st= Xl BoE7 7L B2ES
ol2 G717 23 17 20|02 =0 H=S & uf ARZst= 7|F0Ic

Operations using the Lever Puller

EHE2AS 0188t A

Safety Rules for Lever Puller Operation ziti=2) Al otxiss|

@ Do not use objects exceeding the rated load of the lever puller. Use a lever puller having proper capacity for the objects being handled during the operation.

YHcIES 2ol AISoHA| =t HYUUB 0 Aot 829 2BZ2iS AEeitt

® [fthere is a risk that a hook of the lever puller can be unhooked, do not link the hook directly to the object but instead use a pivot clamp or lug.

BlE2] 2 & 20| i 22 2207t 2l2 ZR0= 22 thd=0] 2 ZX| 2 LS 2|08 HZ6I0] AIZEITE

@ Check the status of an actuating lever and grip rings.

N2 T2 S HSAFIS Ol rofequipmentand
fixed condition!
@ Checkif there is severe deformation or damage such as gaps or cracks, etc. k)

on the hook and load chain of the lever puller.
BlHiZaio] & 2EI HOKE, 32 5 Ajst IS W AMS Q=X HRIBICY,
@ Checkthe abrasion and connection between the lever puller's hook and load chain and connecting pins.

gZ2iol St 2EAQ! S AT A2 Mel X DIRYES SQlbict

© Make sure the hook and the load chain are in alignment with each other.
2Ze) St 2HRI0] URMMO QK| Holstt
©® Make sure that the load chain is not twisted.

ZE ARl MU =K ERIBICE

@ When using the lever puller, pull the lever (handle) to its maximum limit with one hand.
BBRT0)S B o208t Ak YA ARZSICt

@ Do not directly connect the hook to the steel plate; Replace the hook if the mouth of the hook widens
more than 10 percent as per specifications.

S2 2ol B2 ZX| 21 20| e 70| MEAD | MSsHE MBI 7IZSE 10% Ol HOiE! 242 wA|h

@ Putworking load to the lever while checking the engaged condition of the hook and/or clamp. =) Replace hooks that
S0lL} Seimo| SIS StolsiRtA 2llol XS SHES Jfeict are widened by more

than 10 percent...
® Do not use the lever right in front of where the hook is linked. )
=2 ZOIE HOIS H0Ict AIRI0IA 2lbiS Hsict

@ Do not touch or jiggle the operation control lever or chain while the load is applied.

SH50| 22l JEHOlIA 2E 2L A2lol £2 thviLt 25X =t

@ Checkifthe load chain is caught at the edges of the objects.

ZEARI0] FAHOf ZIT AR Zof A=K 2Qleich

@ Do not apply excessive force by connecting a pipe to the lever.

2|0 WO = SS 7IIM Felet &S TIokK| =S Bict

® Make sure that the lug or piece is firmly welded when operating the lever puller using a lug or piece.

2|7 5 mA0] Z0f A8 U= 2111 ¥ TAES 2fals| 8T3iTt
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Water Vapor Explosion Occurred While Inserting
Waste Aluminum into a Melting Furnace.

\‘. 20 HY20ls £ & 57| 2

During the operation of inserting raw material (waste aluminum) into a melting furace using a 6.6
meter-long mixing pole installed on the forklift, a water vapor explosion occurred due to the moisture
contained in the raw material (in a ton bag).
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Cause of Accident ristis 2ol
Check for moisture
: . . . , (water), hazardous

e Water vapor explosion occurred because of the moisture contained in the raw material substances, or
poured into the melting fumace. s?:&f% \:tz::gllss in

B3z FUBR| S0 o3t 37| 2L Y

— The waste aluminum was stored outside the building and soaked with the rain.
However, no measures were taken to check and dry the moisture in the raw material
before inserting it into the melting fumace.

Soll20l Hz FURY Al SQ0lM 2R(0f o] W20] ol M2 HAZ0|5 =S AXPL 27| S HRIYEH OIS

© The workers working at the melting furnace (hot work) did not wear
proper protective gears.

Sa2(ng MKl HHE B57 0%

Preventive Measures xiisfoil: o=

@ Make sure the raw material that will be inserted to the melting furnace
is completely dry. Kl

SoliAYA £Y Bz 27| 52 Holet £ AY

Melting furnace

— Make sure there is no water, hazardous substances, or sealed vessels in the raw material (hot work)
before inserting the material to the metal melting fumace in order to °"$,E§?[f,§,’,‘2}’ Id
prevent watervapor explosion, etc. protective gear!

220| Balzol YRS Y XS +UsHs F0s £57| 59 BUS YRS Ysto] ¥R S-S U
U= 87] 50| SO| UK| USS IS F0f K] A
o Wear proper protective gear when conducting melting fumace

operations (hot work).

Bel2(0Y) AR MHE HET XS

— Workers who handle hot equipment, including the melting fumace,
should wear proper protective gear such as heat-proof attire provided by the company.
82 50| 1YSS ToHe HYS AU MYRE WAR S

IR0 Helet HETE K|
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Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
Nl CIpIES Article 250 (Hot molten material handling), Article 253 (Inserting metal fragments into metal melting fumace),
Article 254 (Prevention of bums)
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Risk Prevention Measures for Hot Molten Materials

E81%= 01| 23t iy

What is the Water Vapor Explosion? +-&71 =iZojet?

® When water meets high temperature, it is vaporized and expands approximately 1,000 to 2,000 times in volume.
This expansion causes internal pressure, which makes the adjacent hot molten materials to be emitted in an explosive manner.
This is known as water vapor explosion. The following are major accident cases caused by water vapor explosion:
( An accident involving a water vapor explosion during the process of inserting material to an electric melting fumace;
@ An accident involving a water vapor explosion during the inspection of the incinerator outlet; and
@ An accident involving a water vapor explosion while inserting a moistened aluminum slag into the melting fumace
o3| Alefoll = 20| T2t HEE|0] 7|H) AlEf2 BiZt T 1000~2.00080] &IE WAO| UofLin, o|n} LIS LiRto 2 S8TAS0| OFFt RO BeKO Q0] WAtsts BAS LI
Z2 TEAERE O 7|2 852 UMY 5 457| BY, 0 AZR HST FZ 3e) 5 457 BY, O 85l20) 4 20| Z31E U20)s B £ 5 4+57| B S0| Ml 2as

Preventive Measures Against Accidents
Caused by the Molten Hot Material 2s=2= Sof

o Inorderto prevent a watervapor explosion at a pit where hot molten metals (“hot molten materials”) are treated (except for water treatment of hot metal scraps):
@ A structure that prevents the underground water from infiltrating inside the facility, or
@ A partition that blocks rainwater and/orwater used in other operations from infiltrating inside the facility should be installed around the vicinity.
883 10| YRGS NBS)S FFots LEMEBO| BN IS S2 Melots 22 Mol tisto] £57| ZUS wXlsh| Ylstod,
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@ Abuilding that has a facility for treating hot molten materials should have a structure as follows:
® Floor of which that does not have accumulated water @ Roof, walls, and windows that prevent rainwater from infiltrating into the inside.

S8ULSS Fgots HUIE R0 EXIF HES00| tioto] O Hi=2 20| 10[X| Offsh= 7%, @ X5 -4 & S2 20| MoIEX| %= 722 St

® Make sure that the facility treating hot molten materials does not have water or moisture in it before starting the operation.

SBUL=E FGots HYUS of= &2 oiig 8812 FIScts 2Hl0] 20| L0 &7 JEoll UK USE =QIeh = Hsict

e Watertreatment or disposal of hot metal scraps should be conducted in a well-drained place (except for water granulation).
DO| FATNTIZ B2 Mot H7[ohs HYUS oHe Z HiaTt Rl FA0IM SIS BT (B 2MUKBIMRIZ st B0 M)

o Make sure that there is no water collected on the floor of a pit and the facility before conducting water treatment or disposal of hot metal scraps
(except for water granulation).
D%o| FATIE B2 Aol HYlots MYUS Sl A2 WE HES HiE/0| 20| 10[X| USS OB 5 S BTk (B AURRIS Bl Z2 H2)

e Make sure that there is no water, hazardous substances, or sealed vessel in the metal fragments before starting the operation of inserting
metal fragments to the metal melting fumace.

=549 Sall=0| 24 FAVIE & HYS of= B2 34 FA270l 2 HgE ¥ DulE 87| 50| £ UX| USES =olet = HYS Sl

® Provide workers with proper protective gear, including heat-proof clothing, and require them to wear those when conducting operations in a place
such as a smelting fumace, cupola fumace, glass melting fumace, or other places treating a large amount of hot materials in order to prevent bum accidents, etc.
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A Worker's Work Uniform Became Entangled
by the Protrusion of the Rotary Cutter
While Mixing Materials. «= =« = s samo s 22

A worker conducting mixing work for the raw materials of ink in a mixing room using a mixing (dissolving)
machine choked to death as his work uniform became caught by a protrusion (12.5mm at each side)
of the rotary cutter.
HHEMAOIA HiE7 (CIEE)E 018510 A= HIRAIY & Hiel| SN D8 SE2(YY 224 256mm SZ)01| ZI=0] Z27(HA 24
% Mixing (dissolving) machine: Machinery used in mixing operation of the raw materials of ink at low speed; there is a fixing pin that fixes the
rotation axis to the rotary cutter, protruding from the axis about 12.5mm on each side.
HiE(CIZE): Y3 YRS M&o= 12 HH@&% A2, DHE(PN) bS] SRSt SRE DA = ASS ot YFOR 712 RemmM ST 98

Cause of Accident risty 20!

@ Apin thatfixed the rotation axis
to the rotary cutter slightly protruded.

HIE7| ETED 2l 1E DFEo| S5 JEf

® While scraping materials brimming over S i
the mixing tank which was in operation with ' '

LIS
aspatula, aworker's work attire became Mixingtank
caught by the fixing pin.
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<Mixing (dissolving) machine>
(e ICIzE)

Preventive Measures xistoils chz

©® Prevention measures against the fixing pin of the rotary cutter il

2T AZ DTl ot WS ER|

— Selecta fixing pin that does not protrude from the axis.

THE HX| A B8 290} g 2UH0| SIS T Z0IS SHot0f 4 ekt
— Ifthe adjustment of the length of the pin is difficult, install a cover on the pin. installing emergency

# 20| £0| ofiL¥ SE 20| S Al ©\ Stoppageswitch.
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@ Improve safety work methods about the mixing operation

3! Sti0l G2 QFriEre) Wit s

— Cease operations of the mixing tank if an operation needs to be conducted close to the protruding rotary part of the tank by aworker.
HIEIS S5 SR 20l ZITo101 KIS AAE HP HIEA STRR| & 1Y
— Close the cover of the mixing tank before starting the operation of the mixing machine.

HiE17| 71 ol B Soll SIS BEAl X2 & &Y

@ Install an emergency stoppage device in a place (on the mixing machine) easily accessible
by aworker conducting the operation.
BB lofl BIAIRIRIRIZ Rixt Z30| S0I3H R(BHE! 7)ol A
Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
AOHI U= Article 87 (Rick Prevention of Prime Mover » Rotation Shaft, etc.), Article 92 (Operation Suspended, etc during Maintenance)
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General Preventive Measures Against the Accident Caused by being Jammed and Cut

719 - T Tl 042 915t USR]

Machinery that frequently causes jamming and/
or cuttingaccidents =2 rlof - et xysh 215! 7=

@ The jamming and/or cutting accidents are frequently caused by the following machinery: © Mechanical press
@ Hand push-type folding machine @ Conveyor @ Printing machine ® Roll forming machine ® Shearing machine
@ Food ingredient processor ® Meat grinder © Meat processing band saw @© Drill machine @ Milling machine @ Grinding machine
7R EE HE A7 0| LABHS TPIRE @ 71N A, @ S2A HT7| @ 700, @ Q47| 6 B A1, © FED|, @ AR 7187), ® |5 4],
© 2% 7128 1E, © 57|, ® L27), @ %] 50| US

General Maintenance ltems st ziziAfst

o Clean and perform upkeep of the operation area in order to prevent slipping, tripping,
and fall accidents as well as other potential risk factors.
Z912 H2| HE5101 0|n2yE 2o ol B SOl QIS Apfsic

@ Use the oil drawer when using lubricant and remove scraps frequently.
28R 50| \E A= 220l2 MRlstn, AT 52 SAIR Myl

o Secure sufficient space for both the operation and maintenance of the equipment.
Halt the operation during maintenance work.
2749 FxlRA0) SEEH B2IS Siiskn, STHK| 5 AU

© Do not wear accessories, jewelry, and loose outfits during the operation. A worker /
should keep his/her hair short while working in order to remove risk in advance.
B 71 ipbfe LAstR SOl 228 Folo] U S ARl TpfBict

e Provide workers with education and training as to the potential risks of a machine, safe
working methods and safe operating procedures, functions and safeguard instructions
as well as the immediate reporting procedures in case of a malfunction and/or error
occurring with the safeguards.
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@ Asforthe possibilities of jamming or cutting accidents, take preventive measures after evaluation of the overall risks of the operation
by comprehensively reviewing the main operation, sub-operations relating to the main operation,

and potential risks that can be posed to surrounding workers.

7Y L= S ol 2T 2T JHE MRS, T 220l 71E + U= e S THC R HESIO] S BUIGIo tiE Dieisitt

% Review items: @ Preparation * Trial operation ¢ Adjustment and/or stabilization work @ Normal operation ® Removal of processed products or foreign substances
being jammed in the machine @ Adjustments ® Cleaning ® Refueling @ Random inspection and maintenance, etc.

HEAMY: O SR AR 28 S OFget MY @ HYRH O 7RI VISE 0IgE 82 AP, @ 28, © 84, 077 O 2AI 8- /A2 S

General Principles for the Installation of the Protective Gu

@ Proper protective guards should be used according to the operation type of the machine, acle
the size and shape of the products processed, material supply method, and the overall - Istal mergency
conditions of the work site. It should also be easy to use for the operator. - ‘ stoppage devie,

Y3IleE 7 XS, 7128 27 Y T, ANSIYY, YN W 52 D60 dig 28 2o

Hgleiof st 2T BOIGHI AFRE 4 I0fof Bict,

— Interlocking guards or a presence-sensing device might be more useful than a fixed guard foran operation
inwhich products can easily be caught orjammed during the operation.

2 E 7IB201 77| #2 SE B2 TEVIEEM QIS EL EMARIYRIE H HEXMY - Qloh

© The protective guard should be installed in such a way that can prevent the workers from
getting close to the hazardous area while the machine is in operation
278 Al 2RI 30| BRI 2 WAl 4+ UE MBI

® The protective guard should be firm and solid so that a worker cannot discretionally
remove it without the aid of tools; it should also be impossible to skip to the next process
without using the guard.
EE5tn Ansl0f 22XV BTE ASSHA Yns Uol2 MG, 7IES MBS o4n TS BHo2 21L{E 4 Sofot Sitt

o Incase that an opening is installed in the protection guard, the size of the opening should be as small as possible
in order to prevent workers from getting close to the hazardous area.

B 7IC0] HHRRE RISt ZR0l 2APE IR0l HISH 2R WY 4 =S A0ks 2 MR,

<Presence-sensing device (example)>
(ERIZRIEZIOM)

e In case that the protective guard is not enough to ensure a sufficient level of safety, install and use a quick stoppage device,
safety mat, interlocking device, automatic or semi-automatic material supply system, takeoffs, or fixtures.

YSTIEToR OF 227} 0j22 ZR0l= SR HAl, SHE, ASHEX|, AE L= EIRES 2SS - FEYA| XAZT S AS- EXfBict

I/
n Detailed items Referto KOSHA GUIDE M-26-2013 (Technical guidelines to prevent jamming and/ or cutting accidents)
—— MEALE KOSHA GUIDE M—26-2013(7|% - RIS I8t 7|&X| &) X
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A Worker Got Burned
While Cooking with a Pressure Cooker

AE| 3p0z AR 5 BY

While cooking, a worker became burned by hot water and ingredients being boiled (taro stems)
spattered through a crack when a safety cover on the pressure cooker broke as excessive steaming
was applied in an attempt to boil the ingredients faster than usual.

& XAl L AE T oto] RS e 47| Yl BAAlCE ASMIBE Dicts Zoi ZAb| 20| 20| W27t Y= ASsi0] OFHY Yyt oitelof
1 EME 129| MiE 2 20 £l0 B2} SIS 21 A2 5 Al

OHHEY A & Olof B 21t 7l M2} AE & 902 Lk RoleS HojFs ot

e

Cause of Accident xishrAd 201

e The safety coverinstalled on the cooker was not properiywelded.

A 22 U2 ORI BTMEDH S MEi2 A8

— The gasket and the cover were only tack welded at certain intervals, instead of being fully welded.
orgle Bi2lel o] FHAoZ SHEIX| o1 YA Zz{o= FHE0] Yl A

% In general, steam pressure being applied is from 0.1 Mpa to 0.3 Mpa; under this range of pressure, the ingredients (taro stems) are cooked in about 30 minuts ‘

S4 A 212 01~03Mpa H9IZ AIZ, MR(ERITH7 AOIKI= AlZH o 302 HE

— During the cooking operation, the area below the safety cover of the cookerwas densely packed with the ingredients.
As excessive steam was applied, the taro stems rose to the surface, putting great pressure on the safety cover.
SRS Al 5 A 22 LIRS orNY o] 21t B20| 9= A1 71S Xt Q0J AT BTt BF Al S22t AE 22 9J2 MS5i0
QPO ZHaHRl 0] oS 4
*The pressure put on the safety cover: Weight of water and water-absorbed taro stems.

oFFEl0l 7oKl €121 - 712 406 ke 2 2ol 52

(@A 22 GEREEE

e The worker wore normal disinfected attire and apron, which were not appropriate WoterSeyies |
for the operation with potential dangers existing due to the high temperature. e Y Semigopeatn

sl D202 oI5t 9IF Aleiof MR 242 Ut U U YRINIS HBHENR Kl
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Preventive Measures xistoi= ci=

o Ifthe safety cover is used in the boiling operation, weld the cover to the cooker considering
the strength of the entire connection of the rim and the cover, and frequently inspect and
check the conditions of the weld for deformation, etc.

A= Y Al TS AoliM ALSE A2 HIF2let Yo el TN Z=E 1210 8T & ZAIGHL, Al Solle $A |2 B1E SO HES HY

® Formulate operation and communication methods about control of pressure cooker as well as
proper safety work procedures as to the risks and emergency responses, and provide workers with
all the information and relevant training before starting the operation (steam supply).

RO SIASIE ) T AS| T K PIRIBH SIRHI 2 OPAS S SIS0 9IaiA) 21 25K] it S0 ZRISI O PISIHEIRIE Do KUK S5 R % 4

@ Require the workers who conduct the steaming operation to wear water-proof and heat-resistant protective gear during the operation.

AE SN Zoh= HURI0IA| 2201 AT Y47t & 2l 25 YHE XIZ0l0 28ES =5

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
A als|E Article 31 (Restricted Use of Personal Protective Equipment), Article 32 (Distribution of Personal Protective Equipment, etc.),

Article 33 (Personal Protective Equipment Management)
ArIOPHEI27 |50 25t 7A] HBIZR(E ST HIBH AKR), Mi32A(E 570l X[ 5), MRS #2) K "




Safety Tip O —

Safe Operation of Pressure Cooker

Z2Ig ¢ OHEY

What s a Pressure Cooker? =zIg =olzr?

® Apressure cooker is a rotary cooking appliance for making soup, simmered food, or porridge using gas gLPG, LNG) or boiler steam.
Itis a multi-purpose cooking appliance, which can boil a large amount of ingredients in a short period of time.

7HALPG, LNG), 22| 57|12 HR2 5101 %8 BOI7IU, 28 £= & 58 UEE O] ALSshs 3104 27|00, HAIZIo] Tl U828 #Y 4 UL LSXoR AZ7Hssitt

— Gas-fueled pressure cooker: Consisting of intermnal/extemal pots (cast iron, SUS), supporting leg, central burer, lighting bar,
rotation control handle (worm gear), lid, and fuel shut-off valve. Since it has strong thermal power as the internal pot is made of cast iron,
itis usually used for making fried food.
TIAAL L/RISEEE, SUS), XIXICH2], YL, o, 1M 2EMS(R710f), £, HRAIEE 59

TEE Ui &2 FHH2 8120 250} HUBOR AR

— Steam-fueled pressure cooker: Consisting of internal /extemnal jackets (SUS), supporting leg, pressure gauge, rotation control handle (worm gear),
lid, and boiler steam pipe. The working steam pressure is 1.5~ 1.7 kg/cm2 and safety valve is installed.

Itis usually used for making soup.
AEA L L/QIEXIZASUS), RIX|C, QFEtE, ot ol ZMMS(R7I), £, BYe| B7Hie 852 1E2
- QI Afo] A1 2 MEH, B7|MEYUZ(15~17kg/em), QFIE MX| YRS RX5Hs 2 X222 F2 AlS

Key Risk Factors — Fire or explosion accidents due to ignition of leaked gas. — Bur accidents from hot steam or containers.
SAlREeel JASS A HEIZ QI5H S, Zek Al {H L2 37| % 8710] ofgt st A

— Slipping or back pain that occurs in the process of moving the ingredients of the cooker.
£0 W82 &7I= TIM F0id & 2 2

Safe Operation of the Pressure Cooker =2 =i Al orxizie]

o Gas leak prevention (gas-fueled): Close the gas shut-off valve immediately after the gas leak is detected,
open windows and doors to ventilate the area, and keep your eyes closed while at the site
until a specialist arrives to assess the situation.
AL S YRIER|ZAA) 1 JHALE ZX| Al BA| 7kA RCHIEE B0 D, H9T SUS 5SS 5 Aof #7IXR| § M2 TA AP B ZAl
@ Pressure release device (safety valve) check (steam-fueled): Check if the safety valve,
which releases excessive pressure caused by steam supplied by a boiler, is properly working and sealed.

QRALFYR|QITHIS) HOAZA) | U R BIEl= ASIE7)0] Tie U4 Al 014 S WENIZ 4 ORI PNTE 2 U HOEH S0l

@ Solidly fix the safety pin for the rotation control handle so that the pin does not become loose
when being handled by a worker in order to prevent the contents in the cooker from pouring out
during the operation.
33 2 #S50| 2X0f Zao| URES0| 20KIX| Y=2 DYHRIQHT)E 2EXP} | ZXs0 710l 22IX| =2 15| 1y
o In case of hot content spilling over and other potential risks that might be posed to the workers,
provide protective gear such as water-proof aprons that cover the body of a worker down to the ankles
and require workers to wear those during the operation.
742 LI 20| 20Xl S IBISH AlSH 2l Al 3t4 SORE ARIRIE HEH 4 Y=
@ Regularly clean and maintain an orderly work area, especially around the cooker, so that no water, hoses, or other objects
may cause slipping accidents.
2 79 271, 22 SOl Mool Ofpt Hofd YBi0| YES F7M0! Ha Y BLS 222 AR Aiels S MRIHE AN
f,

e When pouring the content in the cooker out or moving the cooker, use a moving cart or perform the work in pairs.

Y20 UE=2S 51 RV 0I5 A= 2EH8 227|179 AIS £= 201 122 28

Check the safety
device!

LS| H25ls Y UR0H S B2YTE XS -2E

® Conduct regular maintenance work on the rotation control handle to prevent it from becoming loose.

2T 2 HS0| L2olx| =S YKoz palsict

® Always wear work caps, work shoes, work aprons, and work attire as required.

xrim xojsh UIDL ARl 5 HAS Cs| ABSITE

e Maintain orderly operation areas to prevent accidents caused by tripping or slipping.

oimafE, 23 5 HoiE 20l SES Hejy FuS Halgesic,

e Maintain adequate lighting in the work site and clean and maintain an orderly operation area.

o U B2t 5% X Y 39 HAHES A

® Be careful of being bured by steam when opening the lid or when releasing the steam condensate.
S WLt SE4E W njols AT 3t S0l Felsict
— Aworker should tum his/her face to the side while steam is being released; wait until the steam is entirely released
and then check the state of the content and the equipment.

20| YEEE S Y2S S0, MR UELH x| Jef I 7718 &l

ST= 2
Secure the handle
fastening device!

o Fasten the cooker with the handle fastening device (safety pin) during the operation.

o) Al ShS DRI &2 7ns| DEeIr

@ Do not touch the handle when the cooker is full of contents.
SAIZ0| 715 Z MEf0IN HES ZX6HR] Ot

o Stand by the equipment and slowly control the handle when pouring the contents out.
U8Se 20t DX & ol 717] Foll AN HES AAfs| ZEfBICL

@ Be careful of being burned when using oil.
718 A Al 8Hafol Zofict,

@ If a gas odor is detected, close all shut-off valves, ventilate the area, and maintain close watch over the equipment
until a specialist arrives.

JtA EAZE LU RE XCESE HOT 8RR & WEJF EAUIIR] AL ZAl Btk
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AWorker Received an Electric Shock Due to the Insulation Breakdown
of a Motor While Conducting Vinyl Molding and Printing Work

b1 453 - Ol 219 3 F57| etz 2

In a worksite that produces plastic bags, a worker who finished the vinyl molding work and was preparing for the printing work
received an electric shock as he touched the metal part of the printing machine, which was carrying a current, due to

the insulation breakdown of the printing machine’s motor.

HIEESE AMMAHOIM M £ QMFHIS SIE ZHX T EH0| MlE Q7| TS2EZE ST Us Q7[0] FEL0] AR L2t

TZE5IHM TiZ{Electic Shock)Q2 24 \ ! —

ot

® e

ocC

Cause of Accident xHsHrAy 2491

o Aworker received an electric shock as he touched the metal part of the movable
printing machine which was carrying a current at that time due to the insulation [}

Ground the steel

breakdown of the motor. strapping and the

_ metal enclosure...
ol If7| TSTER QI5) SHEIT U 0I5 Qlylo] B0l AR U7} HEEI 2

— Cument camying path: Motor (insulation broken down) — Metal part of the printing machine (canying current) — Human body — Ground
STER | TSZE(EAL) — Q47| SERET) — A — tix]|

% Conductive current (mA) = Voltage on the human body (V) / Human organism resistance (R) =224 V/500Q = 448 mA
SHHZ(mA) = QA 22! MY(V)/AIHKER) = 224v/500Q = 448mA
o Acircuit breaker that prevents electric shocks was not installed in the movable
printing machine though it had higher voltage than the ground voltage (150 V).

CHXIEE) 150VE Zafoh= 0ISA! Q47 [off TR FXIAIE | OJER]

Preventive Measures xishoft chzx

® Ground the electric machinery and equipment such as a printing machine. ™
Q7| S T IA -7 17e) HX|

— Inorderto prevent electric shocks due to the leakage current, ground metal enclosure of the electric machinery and/or equipment and ( Install a circuit
metal covering and/ or steel strapping. { breaker to prevent

. = oS - - N _ N R electric shocks.
ol 2l 29| ARS YRS | Llstod T7| 717172 S4H Y, S4H 2lm| 5 Hcholl FX| AA

o Install a circuit breaker to prevent electric shock. A

STRIE7off 2t 2 Y|

— Install a circuit breaker possessing adequate reception and performance and satisfies proper line standards used in
movable electric machinery and/or equipment having higher voltage than 150 V of the ground voltage in order to prevent
electric shocks.
RIS 150V 3t OIS Al 7| 7|7 - 7|70 SHE M2o| Mol Metotn 2=t YSsin] SAlsh| AESsHs ZHURIE FHAIT S AR
 The circuit breaker possessing rated current sensitivity of less than 30mA and response time of shorter than 0.03 sec
should be installed.

FHR7 1= AL=HFIH30mA 0[6h SHAIZEZ 0.03% 0Juiel 2oz x|

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
N CIPIES Article 302 (Electric machine - apparatus earthing), Article 304 (Prevention of electric shock using an earth leakage breaker)

LAUQPHEIAT |20 213t 2] HIB02Z (7| 7|7 152] ), MIB0AZ (TR [0f] et ZTYX])

©® KOSHA GUIDE E-88-2011 (Technical guidelines forinstallation of circuit breakers to prevent electric shocks)
KOSHA GUIDE E-88-201(ZXIIRIS FHAICE | MR[of 23t 7|&RIE)




Safety Tip O —

Electric Shock Prevention for On-site Workers

oI AYXIE ffet ZTat offy

What is an Electric Shock Accident 2= xiaizt?

e |tis a physiological phenomenon caused in the human body when the body receives shocks due to the electric current flowing in part of
orthe entire body. Electric shocks cause muscle contractions, difficulty in breathing, and ventricular fibrillation, and sometimes, death.
It can also cause some secondary accidents such as falling or slipping due to the physiological phenomenon happening in the body.
QIRlo) YR = FTo| MBI BB 1 X71HQ! SZ0| Ol QIR Lol LoLts MRIxil BNOR 2T 80| 45 SETT, AAUNS S LO7IB MY 0l2A] Btk
Ol M2IxIQ1 BA0l 71015101 oA HoiRl SOl 2x1K] KfehE R BtCt

Key Risk Factors - contactwith the electric live part (direct contact) — Current leak at electrical machinery or equipment (indirect contact)
ENCEETT | BHS =B HEEEYE) HWPA7IR & AR RS
— Close proximity to extra-high voltage lines (non-contact) ~ — Electric shock caused by lightning
Seng S5z 28 HAMEE) iz o8t W 5

Key Safety Measures st oxixx|

® Protection of the live part of the electric equipment: Safeguard the live part of the electric machinery
and/or equipment in order to prevent direct contact by workers.

M| BHE %S PP 717 SO A BEYUKIS st YE R

® Installation of grounding and/ or circuit breaker: Ground the electric machinery, equipment,
orenclosure; install a circuit breaker; use double insulated equipment if the equipment is movable.
IR, SRRIET| AR| : F771- 717 olst X, SRR | MR, S OIEHIY| Al i
Grounding Double Insulated Structure

© Use of insulation protective gear: For work involving movable or portable equipment, work on or near the
closed electric pathway, work on the charged electric pathway, work in closed spaces, or work on vehicles B
ormachinery near the charged electric pathways.
OIS 57 S Mg 0I5 - HUINH| S2 AIZsts Xe], HANR E 1 Q130140 A, STNM20IM0| A,
UKT?H ST QI20MO] X - 712AEE| SO X
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Electric Shoclky
Prevention T

e Comply with the safety procedures for working near the closed electric pathways: Close the lines before
starting the work and comply with the procedures for line closure as well as the power supply.

W2 SOIM OFIRR MAEA 1 MY M ofY M2l Atk MRAT Bxjo F4 U MBI Al A 4

¥ Article 319 (Electric work conceming power failure of electric pathways), Article 320 (Electric work near power failure near electric pathway),
Local Rule on Occupational Safety and Health Standards
QHHEZATFE] MIBIOZ(FHTZ0AC] Z7]2t2]), MIB20E(HHHZ QlZ0fAf] F7|%te)

e Comply with the safety procedures for the work near the charged electric pathways: Measures for cutting the power; protection,
shielding, and insulation of the lines; Wear the insulation protector; Keep access to a limited distance; and deploy a watchman, etc.

SNHZ SOIM QHAIAER} E4 - YHURR|, Y A - HA 52 23|, HA Y57 59| AE S EHEM, Y22l AR Bixl S

% Article 321 (Electric work on charged electric pathway), Article 322 (Vehicle/ mechanism work near charged electric pathway), Regulations on Standards of the Occupational Safety and Health Act
ORI ATE] MR (B TMZ0IAC] H7|12t), M2 RE TR QoML Xt - 7 AIFX| &)
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Safety Inspection Checklist <
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Conformity Zgtois
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Check ltems ZzZiAts!

1. Isthe live part, the power connection of the electric machinery, equipment, or facility, exposed?

2. Are the metal part, steel strapping, and metal enclosure of the electric machinery and/or equipment properly grounded?

3.Isacircuit breakerinstalled at the power of portable or movable electrically-powered machine?

4.1sthe gl ing line from the encl fthe electric equi directly d to the grounding electrode (Ground continuity: Y/N)?

5. Is the insulation resistance measured and recorded on a regular basis in order to check the current leakage?

6. Is the grounding resistance measured regularly? Does the dvalue of the g

ing resi meetthe

7. Are the sheaths of the welding lines, wiring, and portable cable damaged?

8. During closed line operation, are there measures being taken such as installation of a locking device or posting signs to prevent misoperation by other workers?

9. Is the transformer room equipped with a locking device and designated as an off-limits area other than authorized personnel?

10. Is there an access limit distance sign posted at extra-high voltage charged lines?

11. Isthere a lightning rod installed in lightning risk areas? Does the grounding resistance of the rod meet the requirements?

12.Dothe portable cable in places with highly- ive materials such as water fficient insulati

13. In case that there is a concern of fire or explosion caused by static electricity, are there thorough measures to remove static electricity being taken such as grounding, using conductive materials,
orinstalling electrostatic eliminators?

14. 1s the qualified worker who received a license for ing the i ion, di i i oril ion of the electric machinery, equipment, and circuit?

15. Is there a trial work plan for i ion, di i i oril ion of the electric inery, equi and circuit ing 50 V or the electrical energy exceeding 250 VA)?
Is the plan strictly followed by workers during the operation?

16. Are the workers wearing insulating protective gear and insulation protectors while conducting electric work on the live part?
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~ " AWorker Fell Through an Opening on the Roof
' While Transferring Skylight Material

IS AMEE AHE 248 S HF22 Eoly

(2% 77

A worker manually moving a skylight (polycarbonate) with two other workers on the roof of a storage building
stepped in the opening in the ceiling and fell about 15 meters to the floor of the warehouse.

1S XIS 20iM T 2 AHE27HEHI0|E WS S2AIYXR 21t &7 £02 SHM IR0 HRloh | sk 0lSAIZIE & T 7h71L0
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Cause of Accident xistAy g0l

® There was no protective net installed below the
opening (1m * 17m) in the skylight and safety
belt hanging fixture was also notinstalled. In this
situation, a worker, without wearing a safety belt
and safety helmet, was carrying skylight material.
HE IHTEE 1m x 20| 17m)
51201l OFRia DIAIR], XIS S0l OHMCH SatAH|
OIAR| AEfolA] QFFITH, ORiRE Rtg5tx| o2
HARD} M KIS 28t

@ Since the polycarbonate used in the skylight
is almost transparent, it is difficult to
distinguish the skylight from the opening on (RHoHAY S
the roof due to the sun glare, etc.
Z27IR0IE M AT Tl JHS T2 Y BA S
A 20| S£210] 2O|X| 40t RIS S11 05 B T K| OfR4S ZA

Preventive Measures xistoil ch=

® Take safety measures t‘o prevent falling accidents Kl

HO{E! RIS Sl o KA| AN

— Install safety handrails or safety covers in the openings which might be a cause of falling accidents.
WOIE I3{0[ U L0 OHHLIZH e Bl 52 MR

— Inthe event that installation of safety handrails is difficult due to the conditions of the work site, install
a protective net below the openings and safety belt connecting fixture so that a worker can connect his

ERi0i71 & O S2 MRIH 20| TS A OFIYD K|, OFITh SAIMHIS MXISHT OIS MBI XR|

e Aworkerwho operates in high places where there is a risk of falling
should wear a safety belt, a safety helmet, and other protective gear
during the operation

0P 9I0] U S Bl A= O, OB S HETE ABH K

@ Regulations on Standards of the Occupational Safety and Health Act
Article 32 (Distribution of Personal Protective Equipment, etc.), Article 42 (Prevention of Falling Accidents),

Article 45 (On-Roof Hazard Prevention)
AMIOIHE AT |Z 0 RSt A MR (2570 XIZ S), Ma2Z(FEto] WX) M45E(KIS flolMe] fIF YxI) ’

Reference Laws and Standards

Ane UyiE



Operational Safety During Roof Construction

NISSAH A ot

What is Roofing Work? xi= =ieiolzt?

@ Roofing work refers to operations relating to the roof, the highest floor of a building, including finishing work or repair work of the existing roof.

TSRS 7520 HAB X1 BRAT RS £ JIE XS0 HAXIY SO BAE Uit
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Major Cause of Fatalities During Roofing Work =< i xish 240!

® The most frequently reported cases of fatalities caused by a person or an object falling are as follows:
(® No safety handrails installed at the edge of a sloped roof, @ Workers not wearing safety belts, 3) Breakage of the roof.

XS 2 Al Alo|L 2H|9| HotEol oSt AlYAsE @ FAF XS T Pz 0JEX], @ QR 0|8, @ AlS9| Moz Qs F2 ¢y

Classification Risk Factors Preventive Measures
72 930l &Y
¢ ® Aworker not wearing safety helmet and/ or safety belt Make sure that all workers working on the roof are wearing
ManmadeCause.  and fell to the ground during the operation. personal protective gear such as a safety helmet and safety belt.
oimgol | OHR O EIRIZETE AgslR| o i B 0R RISOIA] 2191 A| QHI, O1RICH S 0l 571 igain Mle= 22|
e Provide workers with information about the structure of the roof
¢ Ugawaﬁt(])f the fstructu re of the roof, a worker fell at the slab and remove all the risk factors (by installing safety handrails, etc.)
edgeoftheroot. ~ before starting the operation.
8 TR SE I SSIN AT S 218 Sen He B0 i 7 5 A 31 o7 451 SO SRR A 5 KR A
. o Aworker tripped on the roof because of a protruding object. Cleanup and organize the materials or protruding objects around
ical P XI0iMols B S50 Zef Hop the work area before starting the operation.
Physical Cause - . . o R0l Xgl A| S22 1 Kb 52| 52 o1 1) A
=x00l : ® Aworker got heat stroke or slipped while working in bad weather h - ]
such as intense heat or heavy snowfall. Do not conduct roofing operation in bad weather such as intense heat
SN 2N S 71 01} A K E SN = 0[mail in the summer or heavy snowfall in the winter.
SH710) 12 S5710| 24 5 RS Al RIZER |
© Aworker fell while moving because the passage to the sloped Secure safe passage to the sloped roof.
roof was too narrow. B KgoR Sal= Ofiet 82 &l
P HozZ E5| E% ; % = \S ZEI . . Y
IE0% Sl E/IS0I0S S E0fE o Make sure that the safety beit connecting fixture is installed on the
© Aworker fell to the ground while working without a safety belt roof and the safety belt is firmly connected to the fixture before start
i connecting fixture having been installed. ing the operation.
Inappropriate : ot} 20| Q0| 52l 5 Hof ZAPRIS S A| QHHLH ZOIASS ARI5HD OFFICh A2 & K] AN
OperationMethiods: o A worker fell to the roof edge while there was no fall prevention i
: Arilles Install safety handrails at the edge of the sloped roof.
ol facility installed at the edge of the sloped roof. ZIA X[ Sl OFSita ey A%

BA RIS TR0l FYR| A 20| 4 & TR 2 Hotl

© Aworker fell through a crack on the roof because of old
roof material.
5 X/ 0[A| IHAE0] Mo |2 Zof]
© Aworker fell while conducting the operation due to not being fully

aware of the hazardous areas on the roof.
XI20| 918l KIS moloi| i ARISIC E0fY S Kil 2

Install a safety scaffold with more than 30 cm width or a protective net
for the roofing operation if the roof is made of relatively weak materials
such as slates or Sun Lite.

Sel0lE, LEl0lE 5 2k ofet HE2 SO i A Al d00m 0J4J0] 7 ASR| i O A5K

Conduct safety checks before starting roofing work in order to identify
hazardous areas and take necessary safety measures.

R 03 T AFR 0P Z42 AIAIIOH RI) 9} 3 O A
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(1) Minimum width of the
foot board: 2 600 mm
(2) Max. < 600 mm
(3) Max. <450 mm of the spacing

(4) Atleast 2 150 mm from the line

L

ded from the sloped roof

(5) < 600 mm of the spacing

(1

between safety handrails

<Installation of a General Safety Scaffold >

(Uo! Stolamt x| )

Moving machine (device)
BIESior= =1
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<Trolley System (Example)>
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i) PuttyWork on External Walls of the Building Fell to the Ground

® When boarding and operating on a hanging scaffolding, a worker is supposed
to wear a vertical lifeline (auxiliary rope) with the anchorage connector and
the safety belt connected before operating on the hanging scaffolding.
In this case, however, a vertical lifeline was not installed.

ool HZE F2I o) +HFHE(RER2O)S FII2 HR[6ID FYX|CHe} IS MZe Jet=
|70 EE510{0F St AETHES DIER[G el 2 AAl

Preventive Measures xistoil ch=

® Atwork sites where a falling accident might occur, make sure that the safety belt
hanging fixture is properly installed and the safety belt is firmly connected
to the fixture before starting the work.

2015-1-50]|00{-823

~ = AWorkerTrying to Operate on a Hanging Scaffolding to Perform

(=H17)
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At an apartment building repair work site, a painter, who was to perform putty work on the external wall, lost his balance
while trying to operate on a hanging scaffolding with his other foot on the rooftop, and fell from a 54 meter-high
apartment to the flowerbed on the ground.
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H = b Check th cti
Cause Of ACCldent RHoehA 2ol D of(telfe vere;ticcglr;Il1i(feelilr‘|J<|e1
and safety belt before
starting work!

HOF 12! BA0] OHHIL) RAHH| AR| Y OHEIC) HZ £ MY The vertical Ifeline

should be connected

— When performing painting work on an extemal wall by using a hanging scaffolding, tothe anchorage

connector.
aworker should board the hanging scaffolding only after connecting his vertical lifeline (auxiliary rope, = 16 mm)

linked to the safety beft which is separately linked to the solid structure,
and connecting the lanyard hook linked to the anchorage connector to the D-ring on the safety belt.
SIS 0183 28 TRAIY Al QFHC] SRMHRI SXITHSE (BRI 16mm 0A)S st 2220l

T2 2455, FAURI] HZE BB F394 o) DS e el Lulio] LSS £x|

Make sure that the vertical lifeline is used and properly connected to the structure, as well as ensure
that safety belt connections are all solidly fastened before starting the work.

SEAGE NBRE 722 244, AU NZYE) S 018 K200 tiell 2 Al & HE HAl

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act

e aE Article 63 (Hanging Scaffolding Structure), Article 64 (Hanging Scaffolding Checkup and Repair)

MYFHET|Z0f et 72 MESE(ZHIA Q| #x), MeAZ(HU|A MY ¥ 24)

® KOSHA GUIDE C-33-2011 (Hanging Scaffolding Safety Operation Guidelines)
KOSHA GUIDE C-33-201i(Zt|7| rxixtel X|2))



Safety Tip

Preventive Measures Against Falling Accidents While Working on the Hanging Scaffolding

I 2 Al 2oty THotof

Work Procedures Using the Hanging caffolding =171 =it =

Tie a rope (knotting) to be connected to the safety belt to a fixed structure. . WorkPlan
ordty Zolg 21 1| 27I0HE) X Work rope
Safety belt

connecting rope

’ Send down the rope (for safety belt connection) to the ground. ‘ j ) (] Safe usage of hanging

scaffolding
[} 10|12 AL
CIHCH Z0I8 22X XIMo =z U2|7| Fall prevention system and

’ Connect the rope to the safety belt. ‘

QIHCHE Qfc Zo|& 2mof iZ

¥

’ Tie another rope (knotting) to be used for work to a fixed structure. ‘

Aelg 2o 1FH £7101E)

¥

’ Send the work rope down to the ground. ‘

AU 28 Ay 2|

¥

Connect shackle to the work rope.
X8 200l A 7|

¥

’ Connect the shackle to the workbench and secure the shackle. ‘

20l HYHE 21 AEE 1Y

Hang the workbench which is connected to the rope.
2o0| FAE KUHS A2 7

¥

’ Sit on the workbench and start the operation. ‘

ZIcholl 2871 5 Al

second,
Rainfall is 2 1 mm per hour, or
Snowfallis 2 1 cm per hour

|

- If the wind speed is 5 m per

Stop the R A S/
| operation! /

’ Afterfinishing the work, move the hanging scaffolding to the next work point and install it there again

A= 2 ZH|7 0|5 #Al

Preparatory ltems =s/=¢!

® The site manager should establish a work plan with full and accurate understanding of the work site with information such as
the fixed structure location and the height of the building. The site manager should also educate the workers about proper use of work rope,
basic inspection methods for ropes, and safe use of rope and anchor for safety belt connection and hanging scaffolding.
HQRRIRE K9 S| Cstol THEO| B0l 2120| 50| SS HEEPY TS Bt 5 XY RIS 25t AN MU 2mo| HeHEt 4|
20| 7|20l AR, OFHCY ZOIR 29} WY, PulAlo] OISt ALS, ST S ]S ATt

e Workers should be fully aware of the work plan, and conduct pre-inspection for the work rope and safety belt connecting rope, facilities
required in hanging scaffolding operations using the workbench and shackle as well as a safety belt that could prevent a falling accident.
HQURHE ROPISIS 4XI5HT AIUS 2T 9 OHNTY 2018 2, XRUTHY A2 S DI KA0| LS A T WXlo| LRt o) Sof
Chet AP 242 AAfsict

o Stop operation of hanging scaffolding in the following weather conditions: -if wind speed is more than 5 m/sec
-if rainfall is more than 1 mm/hour, or -if snowfall is more than 1 cm/hour

S40] 2 5m 0l 20| AZM Imm 0|, JHZ0| AIZHY 1em 0Q! B2 U2 XS SR,

Boarding and Working on Hanging Scaffolding =70l 2 2 =i

e Aworker should wear the safety belt before boarding the hanging scaffolding.
70l E15517| F0 BIEA] QIMCIS A= 5H0{0f B,

® Inthe event that a worker should cross facilities such as a safety handrail in order to board the hanging scaffolding, thorough inspection
for the facilities should be conducted in advance in order to prevent falling or overtuming accidents caused by damage,
loss, etc. of the facilities.
Q7 952 96 O S AINSS ol 2 22 NSO I, 22 Sof o3t WO, M= S| A st | Yl AN HAHS HHs| B

® Establish an off-limits area around the work site where hanging scaffolding is used and post a ‘Do not enter’ sign
below the operation area so that other workers are aware of the ongoing operation.
SHPIS 083 HPe0lE EUSX| 7S AT ZT BAIS HNA ofo HAIGI0] CIZ HYAD} 8 & 4 IS Lt

© During the operation on the hanging scaffolding, maintain the center of gravity of the body within the workbench’s range;
if a worker stretches his body too far from the workbench, a falling accident can happen.

Al 2 Al ZGoiol N ot S L0 AAS 2 E ATiolAf 01E5t0] HolE L7t les 2 15 S H0| AAUCiollA HOILX| RS St

\l/
n Detailed ltems KOSHA GUIDE (C-33-2011) Guidelines for safe operation using hanging scaffolding.
= MEAFS KOSHA GUIDE(C—33-2011) S| Qts=ted x|
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= AWorker Hit by Adjacent Structure During
Steel Beam Fastening Bolt Cutting Operation

2y YEE MO 5 1520 252

i

For demolition work for a warehouse’s steel frame, a worker, cutting the fastening bolts on the pressure
plate installed on the fork of the forklift which was parked on a 13.8° slope, was hit by the steel beams
and the arm of the pressure plate as the forklift slid forward.

HETEO| A HIHE Yol O 138 ZARI TR0 ARKSE 5 X|AIRIC| mAR0) MR|E QS A0 THSE et 5 XPIRPORIZ SXI0[}
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Cause of Accident =ity 201

o Aforklift, supposed to be used for its
primary purposes such as loading and
unloading operations, was used as
scaffolding when working in high places.
RIRHs st2o] X512 S Z8 B0t AIR510i0f

siLf TAXS Helumo AIg

= Install safe work
footing!

% The main purpose of the pressure plate is to fasten
the cargo by pushing it with a cylinder.
AR ol £8e= MMt HES =2

2ttsleg 1¥st= YxIY

® As the forklift was parked at a slightly
sloped elevation (approximately 13.8°), 2 - e 9
it slid approximately 20 to 30 cm forward. <Pressure plate and arm installed on the forklift>
BAR 7KL 138)01 BRIE KPR} (RIARIOH SiXIet AT 32 2
9k 20~30cm O|T2{X 2%/

Preventive Measures xistoilz! ciz

o Install safe work footing for demolition operations of the steel frame of a building En
HBTAS AR Al OFHEH AU M|

— Install safe work footing (assembling proper scaffolding) before conducting demolition operations.

HIZIS Zsts SO WHO ORst MIUTS MAISI0] K AN

o Aforklift should be used for its main purpose such as loading and unloading of cargo.

RAIRKE Bte S9f M -ot% 52 FE0Rt AIS

o Aforklift should be operated by a qualified worker possessing a license.

RIAIRE 018 Zio] 2 Toi7t Qs Z2AUE 2 HAl

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
e aE Article 42 (Fall Accident Prevention) Article 204 (Restriction on Use other than for Main Purpose)
AJOPMEIZI7|Z0) et A K42K(5242) W), HR0AR(FEE 2l9| ALZH S
@ Construction Machinery ManagementAct Article 25-3 (Obligations of Construction Machinery Business Operators)
A7 AR T25E9) 37 AR o) ’
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Safe Operation Methods for Steel Frame Demolition Work

23 shilteio] ok

Key Risk Factors st ¢i=eo!

©The most frequently occurred accidents during steel frame demolition operations at construction sites are:
® Aworker fell while moving on the upper structures @ Accident caused by cargo (steel members, etc.) being moved or hoisted @ Electric shocks orfire while
using the welding machine @ Accidents caused as workers were not wearing safety belts and safety helmets during the operation ® Accidents caused asthe
mobile crane, etc. were used for tasks other than its main purpose

ZABIRIONN 22 1 512 5 O TBUL 015 5 Hoj, @ TJ=x| 24t 3 o1
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Safe Steel Frame Demolition Methods == sixixief ot

® nstall a safe work footing such as scaffolding assembled for operating in high places.

DAXY Al B7IS ZRsH SO WHOE oKt KT M|
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- When assembling scaffolding, refer to the assembly drawing; make sure there are fall prevention measures properiy taken such as middle handrail poles and work footings

HIIE ZRsHs P2 A0 Ol K|, BRI 3 MYLE S oS WA 5Ol

@ |n case that installation of work footing is impossible, install protective net and safety belt connecting fixtures;
make sure the workers connect their safety belts to the fixture before starting the operation

Troimt Mx| 2710 QIFHLT ALR| U OHHC) S| A1X| $ QIR &S S0l

® nstall debris net to prevent falling objects such as bolts that can fall during the steel frame demolition work.

BE S BB 3 LYY 4 U 5120 oS YR S Ax

© Furnish fire blanket, non-flammable blanket, fire extinguisher, etc. in case of a fire caused by welding flame.

STAY Al Pliok= 220] Qg sitfoldS flof YHZ - 2Z-A5P| 5 Al

® Prohibit the use of equipment such as mobile crane and forklift other than their main purpose;
Make a work plan which includes equipment type, capability, operation methods, moving route, etc.
and make sure that the operation involving the equipment is conducted in accordance with the work plan.

OISA| 01 U XIARHS BHNE Al FEE o] NS SI5Hn, Hiel 55, 52| Mete 052 53 mEs MRPISINS et 5 SePIZo] o Hietet
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Install the
safety belt

Functions

s

o Qlo 2 QAN 9 0 Sy
Usage, P:aoe, Conditions
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Facilityand Device

il

Awork footing on which a worker can conduct the
operation in a safe manner
QIISH 210l kBt A1 it

Places equal to or higher than 2m with a possibility of workers falling
=0| 2m 0|4 FARZM oA 27} Q= Ake

Scaffolding, hanging scaffolding, horizontal corridor,
safety handrails
HIA|, oA, 8 S2 k7t

Devices or facilities that can protect individuals from falling Places where installation of work footing or safety handrails around the openingis difficult | Protective net
Fall Prevention TRz AlS HSE U= A AIUT MR ORI T 912 ORItz MR Ofei2 R ALY
EOIEEX | Devices orfacilities that can restrict worker actions

in a place with a potential risk of falling
B0 Rt U= IRfE0IM 2AKIQ| 2 Hiptol= A

Atthe end of an opening or the work footing

R 3 sjpol 2

Safety handrails, Protective fence

oLl Wa2

Devices or facilities that can hold the workers’ bodies
AR AHE RXAT = A

Devices or facilities that can protect workers
from getting hit by objects falling from above

Places where the installation of safe work footing or safety handrails isimpossible

QFHSH ZHAUTO|Lt QRIIZHIRIE & 4 Q= R

Building steel frame, bolt clamping, and other longitudinal operations
HZ 72 2 A 2 Ve MotRied

Safety belt connecting fixture, safety belt, safety rope
QRMCHE At MdH|, QFXiCH, HS

Protective wire mesh, protective fence, temporary
anchor facility

FlyingObjectsand| 1041 Zojx/= %< of= 2 E2E= CERE YSHOY 852 T |
Fire Prevention ] . ) I ;
wote2xof Devices or facilities that can prevent risks or harm posed 0 in which bolts, chunks, molds, general materials, Protective wire mesh, protective sheet, protective fence,

to others

k29l SixHeElX|
~° 7| BRiel fattx|

and dust can fall orfly
=E, Z32|E Zofa|, MY LRI TIX| SO| HoR AL ok 2Pt = Aied

protective racks, debris net (to prevent falling objects)

WEHY WEAE WSS, SN a8 WAL

Devices or facilities that can prevent flame from being
=Lt

Operati quired welding or fusing work
Y 8HS uiol= XY

Fire blanket, non-flammable blanket (glass wool)
YR A (Glass Wool 5)
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= AWorker Was Hit by a Falling Object
During the Lifting Operation of a Tower Crane

EfpR2Ieloz 21 & HoiZl ot=of S5
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A worker was hit by the hook block and the bundled bars as the wire rope snapped at trolley sheave
while the bundled bars were moved by a tower crane.
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Cause of Accident xtsizrs ol

o Tower crane check prior to the operation was not sufficient.
EfITaiel 1) AR B2 01
—The main hoist wire rope was caught between sheave and sheave axis; in that situation, as the main hoist wire was lifting the bundled bars (840 kg),
the wire became coiled around the rotation axis, resulting in fatigue load.

F 0[0ZTTF AIE2L A 0i| 712! el 2 HRCHEBAOkgE Y & 21H H0i| Hi=Xoz A, 126k Ly

® Access control was not perfectly handled during crane operations

Q1 A A 22X EUSH 015

Preventive Measures xistoilss chz

 Conduct checkups for the tower crane before starting the operation. il
ElRlmRio] It ARt F 27 AU
—Checkif the wire rope is properly looped through the right places and if it is in the proper condition before starting the operation.

RIS ARSI AYUS ARSI 2A0[0{2 27t STt U= 0| 0[EFF 22l 2lojo=a Mef 52 Ha = 2l 24l

o Before starting crane operations, prohibit workers from access to the operation area in advance
so that the cargo being lifted by the crane does not hover overhead the workers.

2RI A5 Zeoh= FR Y B2 st20| AUXIQ| 02| = SHSHK| =S Dl2| AR SUSH| &A|

Check for
wire rope
dislocation!

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
2D Article 35 (Duties of Supervisor According to Harm and Hazard Prevention, etc.), Article 146 (Measures Related to Crane Operation)
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==)) Safety Tip

Safe Tower Crane Operations

EbR=22) 2 Al 2

R0

 Thefollowing accidents frequently occur during the installation and disassembly of the crane as well as during crane operations:
® Accidents in which workers were hit by cargo due to bad weather conditions, inappropriate connection of rope, damaged rope, etc.
@ Accidents caused by miscommunication between the operator and the flagman.
® Bump accidents or collapse of a tower crane due to excessive load
@ Accidents due to the incomplete access control of the workers, allowing the workers to enter dangerous areas where cargo is being lifted overhead
E[IT2I01S x| sHRiei OlLlzt Zigl S0 D LW, 0| e 2 A4 21 AIOR I3 B! 9l 512 HojE)
@ 23T AlS40| M5 SHUR|R 0I5t T, @ R2/3 AYOR Ol BB EfIT2RI RUf,
@ 91 312 O} SIBIXI% Lf Aeixt 220l T2 THoH SO2 Hal7t LS US

Do the workers properly wear personal protective gear
such as safety helmets and safety belts?

e NVANANARS

Are there any obstacles within
the rotation range of the crane?

Is there any risk of
material falling during
the disgssembly orlifting

Do the workers comply with
safe operating procedures?

Have trial operations of
the crane without load
been conducted for more
than three times?

Does the operator operate the crane
inaccordance with the signals of the
flagman during dangerous operations
such as when operating the crane

close to power lines?

Is there any risk of the material being
lifted bumping into other objects?

Is the material lifted horizontally
Are back supporting fence and stair landing and connected by a 2-sling
installed on the climbing ladder? Is there

asafety handrail installed atthe end of the

stairlanding?
N N
A A A —
/ \ [\
% =7 L\
Are operations during bad ( Are the crane safety devices all properly prepared W Are the objects being moved over -
weather prohibited? and working normally? people orvehicles?
‘2 \Ii/ ~
CHECK  Regulation for Wire Ropes Used in Connections ‘
BO 22018 0|02 Al A3t 7IE
Prohibited Wire Rope Deformed or Damaged Wire Rope (example)

MNE Hfet 712 Qfo|HZIO| B4, ()

— Wire rope with joints S — Element wires broken away
0|27t Qe 7 A O
§ i =——— Bulged core
— Wire rope with equal to or more than 10 percent of broken - ALY A3
element wires (except for the filler wire) per strand Retracted
Q0|2 IOl 3t MAUAEMCSE On[SICHOIN BOIEI AN e S R
(221 HI2)2| 47} 10% OIAQ! 2 - = Droken ag"ag‘grands
9| Ot
— Wire rope where more than 7 percent of its nominal diameter is reduced = 2 )
XE9| UATt BAXIZO| T%E Zitots A ! =ERO| opxt
Plus kink
— Twisted wirerope i T : = e e

1ol 74

— Severely deformed or corroded wire rope
kA Y = BAE A

e e = I\
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= AWorker Fell While Going down the Stairs
for Initial Cleaning Work.

EETA HYUS 2l LR AHE Sl 0I5 & "ol

A worker, going down the stairs from the 13th floor to the 12th floor for the initial cleaning of the
apartment building, stepped on the burlap bag that he was holding, fell by about 36 cm,
and hit his head on the 12th floor below the staircase.

OIIE Ui 234 ZRiS 2ol L2 TS Sofl 13501M REOR 0I5l & HYAbl 51 UE HAR OiIXIZE W HolXIiA
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Cause of Accident xstizrs 2iol

® Poor handling of working tools

el 33 W 2

— When using stairs with working tools such as a burlap bag, a worker should sufficiently lift them from the floor or firmly tie them
to prevent trip-over accidents. The worker moved the bag in an unsafe condition and ended up tripping over the burlap bag.

it 52| HPETE 7|1 ATES 01 Al Z2f HoiXIX| =5 HI0lA 23] 01Z4AI7|7{Lt & F01 Z2IX| o7 2UteHo siLt 23 HetolM 0I5 & DithE W gold

% About 97 cm-high handrails were installed at the side of the staircase.

A EH0I= < 97cm £019] H7H0] HRIE e

Move objects
maintaining a safe
distance from the

Preventive Measures xistoil: chzt

® |[mprove the handling methods of the working tools

ToleT S

— When using a staircase with working tools such as burlap bags,
keep a safe distance from the floor and move the tools safely.
Oft} 59| HAZTE JAID ASAS 0|58 ZS 22 HOIKIX| U=E HiSiolA
S5 0[2iAI7 QHRist AeholA 24t

— Move the tools in a tidy condition so that they do not cause trip-
overaccidents.
Hel= 0| ZalX| Al HEE Az 24t

Reference Laws and Standards @ Regulations on Standards of the Occupational Safety and Health Act Article 3 (Prevention of Tripping)
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==)) Safety Tip

Checklist to Prevent Trip-Over Accidents

Key Risk Factors 4 ¢zieol

* Slip or trip accidents are caused mainly by the following risk factors.
S Hifol 0jm2iX|7iLL, 2240 22 Eoixls HotE Kishe X2 CiSat 22 EQ0lof ol st
—Moving materials that are heavy or can cause trip-over accidents in an unsafe manner
S 2] Ol RIS 2O MEfZ 285101 Hoid 9
—Aslippery floor that might cause workers to slip while working or walking
S U HISIS 0| mEPH| WRlslo] Mg e 58 & HolX o/
— Insufficient maintaining of an orderly worksite
Aol R &2| 0lMAIR 22l HolE 91
—Aworker who may fall on his/her head while not wearing personal safety gear such as a safety helmet
OFER S JelE ST DIRHR0l Olsl Hoix|ptA ol2lS CHE 2

EOfE) Aot OISt 20l Afgt

Preliminary Actions for Safe Operation ori=i¢f

—Keep the floor of the worksite clean and strictly maintain an orderly worksite without leaving objects unattended on the floorin order to prevent trip-over accidents.

=2

ActionsTaken bythe Owner (On-Site) &/ U HI=t2 oim2i Wxistx| e7it 3|
MNUF () BE
e Es HUxioAl Oim 5 B STE XIZstol S A

Hx{5| stof Za| HolxIx| 2= s,
—Provide workers with personal protective gear and require them to wear those during operations.

—Move materials or objects in a tidy manner and maintain a clean floor in order to prevent trip or slip accidents.

Actions Taken by the Workers xhtgte 29t & 2ol Hoixlx| th=s Halsiel Sulsin Histe 0|nEx o HZspl 2Xl
o2Xt 2 —Always wear safety gear such as safety helmets when on the worksite
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Major Causes and Measures == <

By Original-cause Material By Factor Main Cause Safe Operation Methods
Jlley 2014 222001 QITIEOfaie
© Aworker tripping over objects while moving materials or objects © Make sure the objects to be moved are in a tidy state and do not block
in an untidy manner the worker’s view before starting the work.
RIS ReloiK] oo 2812 2484 Hofal 9l 2EAE Felet SEi= SEet ADIRIEE Sot A1 |
i i i intaini ® Frequently maintain a clean floor
Human | ® Aworkerfalling on a slippery or dirty floor due to the lack of maintaining x_g% HH%YM S R AN
Fador gg-l?([de”‘xvl‘{ioiksncer 2 AlE| x5l X Z= WAl oJ&
ol S BISS FRioh §71LE DI SEi= YRIGIO1 X1 S E0fH o Wear a safety helmet and non-slippery foot protection in the worksite.
i . . . . . O 2HIX| K5} S AR
Slippery Fooror o Aworker falling while running, using a cell phone, or performing other EHEE, ATSfelR] SR} S 542
Objects Unattended unsafe behaviors in the stairs ) © Hold the handrails and do not use cell phone while using the stairs.
onthe Floor A AL H=E S SRS SO Hotd 2 A 08 5 4S8 11 0I5, RHE S AISSRI
0| AL
Hi=tol &XIE Xt S| © Do not spill oil or other slippery materials on the floor; if spilt,
clean itimmediately.
. © 0Oil and other slippery materials on the floor Aol 7 IS S 0[12f2 XS E2IX| TS 5i &2 22 SAl FA AU
Physical | il £21 715 S oimefe 2%
Factor ® Melt or clean snowy or icy roads in winter to prevent slip accidents.
=} L L OO LHE MAZ F 2% O, X
2% | e Snow-covered oricy roads in winter HEOLE! = 5 AR o= FAS SILE SOWM DT 4= 24|
2200 U i = ot =21 o Thoroughly maintain the objects on the floor in an orderly fashion in orderto
prevent trip accidents while working or walking.
© Square lumber or other objects lying on the floor unattended TIOJA HISIS 2l & E8H = 23] HOJX|X| U2 KelNE FHA
HIE{Ol SRIE 240 & FEleX] 4 YR X &
© Wear a safety helmet and non-slippery foot protection.
Okl D|mEHR| oFxist S K2

Tidy up the
materials before
moving them.

Clean or melt the
snowy or icy ground
to prevent slip
accidents.

AR oHef Y "
AHEHFE
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Accident Case

~ - AWorker Was Run over by the Rear Wheel of an
1) Excavator While the Excavator Was Backing Up.

27| 27 5 [l 28

In a small river maintenance worksite, a worker, moving boxes placed on the river bank to the tent

for covering reinforced bars after the formwork stripping operation, was run over by a rear wheel
of an excavator which was backing up.

A5 FHISAH SO 2R AR SSAUS ORI AP Mg /0] 2tHAAS M EDNE Tt
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Cause of Accident risiiy 2ol

o The excavator was moving excess soil on the bank that was generated from the excavation work, and it had to reverse
since there was not enough space for the excavator to tumn as its bucket was full of soil.
AV = Melel NEE HIb | TES X LHECR 77| o 247 19| vzl EALS ot &isp[of Z2to] A 5l X102 0l

® There were neither an inducer for the operation of the construction machinery, nor safety facility installed
such as access control to the radius of the operation area.

V7 DA 1201l e =0 REXTE QIO R L EUEX| ZX| S A2 EXIEIX| 242 Ml

Preventive Measures xisfoi chz

® Take contact prevention measures when involving vehicles in operation 1
of construction machinery.

RZA A7 A8 2 & TEYUX| ZX| HAl

— Apply access control or deploy an inducer to guarantee safe operation of the
construction machinery involving vehicles.
DRI RS 50| s BAN EUHF ZX| E= REXIS HIRISID i AZA A1
REGI0] QFMGHA| KfIAIAl
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® Draw a work plan for the operation using construction machinery
involving vehicles and remind the workers of the work plan.

I —
R 2471 Ko At 2 Aol K] TRELT

— In orderto protect workers from dangers that can be posed by the equipment,

Danger Zone
make awork plan for the operation using construction machinery involving vehicles Onarion™
220 BS WXIaH| SUI0l AIBSIE ABAAAIZI] B2 U A5, SHHR, Helwo] Do not Enter
=3 MRUAEIAS AN 1 S0 afef Al

Reference Laws and Standards

® Regulations on Standards of the Occupational Safety and Health Act Article 200 (Prevention of Contact)
Ao IS

AQIOHHEZI|Z0] 23t A H200E(HEYR)

©® KOSHA GUIDE C-48-2012 (Construction Machinery Safety and Heath Operation Guidelines)
KOSHA GUIDE C-48-2012(Z4Ad7 || QM= Z4%td X|E)
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Safe Operation When Using Construction Machinery

A7 A A

General Safety-Related Matters 2=t of=ixss

Formulate work plans when using the construction machinery for the type, performance, driving route,
and operation methods of the machinery to be used, based on comprehensive review on the conditions of the

v . Safety training
worksite, such as geographical features and ground state. for the operator
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Take regular measures to maintain the width of the road and to prevent collapse of the shoulders operation!

and soil subsidence in order to prevent fall and/or overtum accidents.
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Maintain the speed limit in the operation area.
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Restrict the usage of machinery other than for its main purpose.
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Make sure that the construction machinery involving vehicles are operated by a licensed worker.
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Stop the operation in bad weather conditions, including storms, heavy rain or heavy snow.
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Provide safety training for the machinery operator and workers before starting the operation.
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Prohibit workers from accessing the operation radius of the machinery other than those who will conduct the operation.
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Workers should not get on the vehicle other than the operator’s seat.

SR 0l21] IRI0f ZRAPF ES5HA| BL0fOF Ik

Deploy an inducer to guide the operation, and set up certain operation methods, given the features of each vehicle and equipment.
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When the operator gets off the vehicle, take separation prevention measures such as stopping the motor and applying the brake,

and put the bucket and ripper down on the ground.
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Maintain a daily equipment report for every aspect of construction machinery, including operation name, name of the operator, operation time,
maintenance items and service provider, malfunctioning or abnormal conditions of the equipment, and other relevant information about the equipment.
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Safety Instructions for the Operation =it 41 gzt

If abnormal sounds, water leaks, oil leaks, or malfunctions in parts or the control lever are found, identify the cause immediately
and receive maintenance service.
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While driving a vehicle-based shovel or bulldozer, unlock the safety device and raise the bucket and blade about 40cm

from the ground and maintain the required driving speed. Keepthe blade
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When going down a hill, place the fuel lever at a low speed position and apply the engine brake. the vehicle at the

o N required speed.
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Reduce the speed and load of the vehicle when going up a hill or accessing a dump truck to load soil.
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Shift the turning clutch slowly when changing directions; apply the brake in a forward direction when quickly tuming.
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When changing directions on a downhill slope, move the lever to a place where the brake
can be sufficiently applied
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Prohibit workers from accessing the operation radius of the machinery.
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Be careful about changing directions when the caterpillar construction machinery is descending at high speed, , Changng diectio
. o . " . _ ile the vehicle
it might go to the opposite direction. =

ST A= SN WE HHS 5H EN UiiEoR 0153 22yt Qoo E Fojsict

Lower the bucket when going up and down the sloped ground with loads.
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Check the nearby objects such as overhead lines and keep the required separation distance when adjusting
concrete pump or boom pole of the pump car.
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When moving the concrete pump or pump car within the site, place the boom in its original position

while itis being moved.
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= AWorker Fell During a Heat Wave
i While Moving Construction Materials.
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In an outdoor construction site, a worker moving natural stones with another worker through use of a hanger
suddenly collapsed after experiencing difficulty with breathing and died.

It was a hot summer day on which a heat wave watch was issued.
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Cause of Accident xtstiy 201

® The worker was performing outdoor work on a very hot day on which a heat wave watch was issued, with the highest temperature
being recorded at 34.8 “C. Wet-Bulb Globe Temperature (WBGT) was around 35.5 “C(indoor) and 34.1 °C (outdoor).
el LA S Gt 21 2& 348CE EHZO|E I LT AEjoAl Kt AlA| : WBGT 2 355C(SLH), 34.1C(22))

— Itis assumed that the worker’s chronic illness (valvular endocarditis) deteriorated while working during the heat wave.
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% WBGT (Wet-Bulb Globe Temperature): It is an instrument (unit: C) to assess thermal stress and heat applied to workers who are exposed to high temperatures.
Itis an index that reflects temperature, humidity, and radiant heat of a day.
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Preventive Measures st ci=

® Thoroughly manage the conditions of workers working outside during a heat wave.
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— Reduce the workers’ exposure to sunlight by installing shades if the workers need
to work outside during a heat wave.
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— Provide the workers with frequent rest, cold sports drinks, and saline solution
to maintain healthy conditions of the workers.
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— Prohibit workers who suffer from illnesses (heart disease, etc.)
from performing outdoor work during a heat wave.
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Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
= Article 566 (Resting, etc.), Article 567 (Resting facility installation), Article 570 (Washing equipment, etc.),
Article 571 (Placement of salt and beverages, etc.)
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Safe Outdoor Work During Summer Heat Waves
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Risk Factors During Heat Waves =2 ¢izi=¢!

® Pay particular attention to the workers who work in places such as construction sites, shipbuilding yards, or ports during hot summers
because heat disorders might occur in workers performing hard manual work outside while being exposed to high temperatures.
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—Heat wave watch: Daily maximum temperature 233°C and heat index 232°C continued for more than two days in a row.
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—Heat wave alert: Daily maximum temperature 235°C and heat index 241°C continued for more than two days in a row.
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The Influences of a High Temperature Environment on the Human Body =&tz ¢ixof o= &2

® Asthe human body has homeostasis, a tendency to maintain body temperature at a certain level, the body tries to adjust its temperature
by increasing the blood flow and sweating so that the excessive body heat, caused by outdoor activities or work in high temperature environment,
can be released.
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e However, if the temperature of the skin is lower than that of the environment, the excessive body heat is not properly released,
resulting in modulation or disorder in the thermoregulation function of the body, and ultimately, heat disorders such as heat congestion.
Temperature, air current, humidity, and radiant heat are the factors that might cause the heat disorder.
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<The Influences of a High Temperature Environment on the Human Body >
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® 1st Physiological Influence 1 42/ iz

— Expansion of blood vessels in the skin 1|55l &
— Sweating 25t

— Muscle relaxation =012t

— Augmented breath =37t

— ncreased body surface area #|=2% =7t

Xor

® 2nd Physiological Influence 2xt 4/ ez

— Cardiovascular disorder ~/&dal

— Lack of salinity and water +=2t 225
— Kidney disorder due to decreased urine volume 2&24 2 215t AIZEG
— Stomach disorder 1&dat

— Neurological disorder +/&7i&sl
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The Exposure Reference for Preventing Adverse

Effects of High Temperature Heat 2.2l == (unit: 'C, WBGT)
(249} : ', WBGT)
; i_‘t’;';gfyw“”‘ LightWork = ModerateWork  HeavyWork Reference
et o = By z5712) B &2
Ongoing work Haxiel 300 26.7 25.0 It.;gm/g% é\ Izzf :; :r;l%rlll( I;hatcan be performed while sitting or standing, or using arms performing simple
To%work 25%rest ORI 7swRiel 25%EA 30,6 280 259 O EUILAWEE B8 I ME & Se00kea 0fs)
Moderate work: A type of work lifting or pushing objects while walking (200 to 350 kcal per hour).
50%work, 50% rest  DHAJZF 50%A%, 50%FA! 314 29.4 279 SEXY | EHE S/ LBA Zojtils & SR 200~350kcal)
_ Heavy work: Digging ground using a pickaxe or shovel (350 to 500 kcal per hour).

25%work, 75% rest  DHAIZE 25%X(%, 75% =4 322 311 30.1 2 5 ¢ : 2YoA E= A S(ARKE 350~500kca)
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= AWelding Spark Caused a Fire in an Area
(17 Where Asphalt Water Proofing Was Being Performed.
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In an outdoor construction site, a worker moving natural stones with another worker through use of a hanger
suddenly collapsed after experiencing difficulty with breathing and died. It was a hot summer day on which

a heat wave watch was issued.
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Cause of Accident xisiizrA 2ol

® Welding operation on the upper side and pit cleaning work on the lower side were simultaneously conducted without
necessary safety measures being taken against possible fire accidents in a situation where oil mist might remain in the pit

due to the asphalt primer still being unhardened.
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% The temperature of welding sparks reaches up to 3,000 °C if a DC arc welding machine is used.
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© MSDS for the chemical substance (asphalt primer) and information on its potential hazards
were not provided.
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Preventive Measures #tistoilss i

® Prohibit hot work around a pit if there is a risk of fire due to oil mist caused by
the unhardened asphalt primer. &
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—In case that welding work has to be performed, prohibit worker access to the pit and take sufficient
fire prevention measures such as welding spark shielding before performing the work. .
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® Provide workers with proper training and MSDS for the substance being handled
in a worksite so that workers are aware of the hazards of the chemical substance
that they are handling. A
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% For MSDS, visit KOSHA website -> Shortcut to MSDS or use KOSHA apps.
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e Install fire distinguishing equipment in a location having a fire risk.
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Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act Article 41 (Preparation, Keeping, etc. of Material
N CIPIES Safety Data Sheet), Article 232 (Explosions or fires, etc. prevention), Article 239 (Prohibition of using fire at a place
where hazardous substancesexist), Article 242 (Prohibition of using fire) Article 243 (Fire extinguisher system)
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©® KOSHA GUIDE F-1-2011 (Technical guidelines for fire preventive measures in welding and fusing work)
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Safety Tip

Understanding the Hazards of Substances Through MSDS
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What Is MSDS (Material Safety Data Sheets)?
MSDS(Material Safety Data Sheets)2t?
® MSDS refers to a manual designed to inform owners and workers of the hazards of the chemical
substances used in a worksite for safe handling and use of the substance.
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Utilizing MSDS on a Case by Case Basis

R M8l M2 MSDS = Sty

®MSDS has 16 categories, including manufacturer and supplier information, hazard information, physical/chemical properties,
accident response measures, handling and storage methods, and transport information, etc. for each chemical substance.
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[> Ifa person wants to knpwaboutthp general ip[onnatjon aswell as > Referto 2. Hazard(s) identification 3. Composition/Information on ingredients 9. Physical and chemical properties
the physical and chemical properties and toxicity about a substance 10. Stability and reactivity 11. Toxicological information of MSDS
SIStE A0 that derdEet Sal- sts 2 SIS (Ralld - AR, S FR(FERL B A BARY) oM =Sl £4)
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[> In case that the chemical substance is being used and//or handled >

forthe firstime ata worlsite, or the substance is disposed or Referto 7.Handling and storage 8. Exposure controls/personal protection 13. Disposal consideration

transported to other storage facilities 14. Transportinformation of MSDS _ , )
)\}o«x'r)LH sE2ES He 5 L A=aPiL THER(GE Y MEY), 8¢ SS(- /K| Y IR ST, 138 B (H7|A| FOIAE,
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[> In case that the chemical substance is leaked to outside and > Referto 2. Hazard(s) identification 4. First aid measures 6. Accidental release measures 12. Ecological information of MSDS
exposed to workers 2 S=(RalY - ARY), 4 =SS TR Q) 5 SASEY - SIHA| AR,
SIBIEE0| QIE2 FEE D J2XjoA EE F2 10H S=2(QEY U B8NS &8
> 'sfl'lggf;:g:“"efe was an explosion orfire caused by the chemical > Referto 2. Hazard(s) identification 4. First aid measures 5. Fire-fighting measures 10. Stability and reactivity of MSDS
SSIREIZ OI5H0! 2L SlTAI 17} St H 2H SIS (Rall - AR, 4 FRESEAI 2F), 6 F=(FEALA|
SEEE e e A SR ST CHRELS), 12 S (3ol olxle Bale 28
[> Ifthere are questions for the manufacturer or supplier of the
i > Referto 1. Product and Company Identification 15. Regulatory information 16. Other information of MSDS
e O L 101 S GfefrED SNl Biet ), 150 SR H B8), 6% 52
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Owner’s Considerations i1z =4Atst

® Post and provide MSDS and controlling methods of the substances for each operation process.

MSDS AIAl-HIR| A ZASHE 2|2 A
— Post or provide MSDS (in Korean language) in easily visible places for each chemical substance.
SlolEHER o232 AYE MSDSE FH[oted Z2APt e & 4 U= YAl AlASIALE HIX[SI0{0F LT
— Post operation methods for each operation process handling the chemical substance based on the MSDS.
MSDSS Anstol 5SS FTots MYUTHLR PAIRUS HAISI00F LI
® Provide MSDS training
MSDS & AlA|
— Provide workers who handle the chemical substances with MSDS training.
StstEA Fg 22AME0l7 MSDS BE S AAlsto{of Sict,

% The content of MSDS training: Hazards of substance, proper protective gear, first aid measures,
accident response measures, etc.

MSDS IRUR : 2ol Rally- QI Hast 257 34K F, M| thRY 5

® Putawarning label

ERESE

— Warning labels should be posted on all containers or packages containing chemical substances used in a worksite.

HUHOIM AIBSHe SSIBUS 22 87| % BHUE ZnEAIS LA5H0{0f BLC

— The elements of waming labels: Name of the substance, pictograms, hazard statements, precautionary statements, supplier information. used in a worksite.
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Workers’ Consideration ==xr =245t

® Take MSDS training about the chemical substance being handled before starting the operation.
A3t SIS0l tsfe] FZsk| Fof MSDS IRS HHEA| oS,

® Put a warning sign on a container if the chemical substance is divided into small containers.
stsi2 RS A287(0| HoiN AISSts 2P ARST|0 ZNEXIS BABMR.

e Comply with the controlling methods of the chemical substance for each operation process.

HUBHS UelRYS F4510] HsHE.

e Wear proper protective gear specified in MSDS before handling the chemical substance.
S1512 S 2T | F0) MSDSUIA HINSH XZst OIS 5TE SSSHMS.

e In case that a health problem is caused by handling of the chemical substance, report it to the ownerimmediately and take necessary measures.

S3127 HFOR 20Nl W= Z2 AYF0 B4 Busiof FAIE oM,
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+ =3 Caughtin a Conveyor Belt While

NEAE]

07 Removing Dirt on the Surface of the Roller
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The right arm of a worker was caught in the rubber conveyor belt roller of a crusher while removing dirt
on its surface.
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@ Cause of Accident risteray 201 9

Stop machine
durin

o The worker operated near the pinch point without stopping
the conveyor belt.
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o An emergency stop device was not installed on the conveyor belt.

Zis{0o101] BIFEXIER| 0lEA|

Preventive Measures xistolgt iz

o Stop the machine when performing atypical work such as removing

Ri01 S bR 1Rl Al 2Tl

dust on the conveyor belt. B zooie= oz s 5 vize =i

— Wheninspecting or cleaning a transport machine, such as a conveyor belt that uses power to operate,
the worker should stop its operation, install a locking device on its power switch, and attach an

"Under Inspection" sign before performing work.
SHOR MS5h= 7i0[0] St 22 447 0] HHOIL OISE M X Al A
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Install the
emergency stop
switch...

2T FXlok 7ISAIIl

e Install an emergency stop device on the conveyor belt.
240 |00l B FERIER| HA|

— Ifthereis arisk of a body part getting caught in the conveyor belt while it is operating, a device should
be installed that can stop the operation of the machine immediately in case of an emergency.
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202 NI 2 4 s BRIB AR

® Regulations on Standards of the Occupational Safety and Health Act Article 92 (Shutdown during maintenance, etc.),
Article 192 (Emergency stop device)
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Safety Tip e

Conveyor Belt Work Safety

HUE ZIH0[0f 2 O

Safety Procedures otzixiefte

Safety Procedures for Cleaning Sediments and Deposits =< %! &2 EAXR Al QFxie]

o Stop the conveyor belt when cleaning sediments and deposits =/ 5! &%z g4 A= e 740/0iS Fxl

e Contact the central operating panel. The worker should always carry the switch key and attach a sign indicating Don't forget!

cleaning or under inspection. £t oiatsin, 612 A9IR| 7|= MAUD} Fristoi X 254 0| 12BE i

Inspect the scraper and adjust its spacing to minimize sediments.

EH 8l HHZ0| 2|48t 2|8 ATR0|mO| YEHE HHotn 7 2

e s . . . . . Emergency'stop switch
When cleaning is finished, perform advanced inspection and activate the alert before starting the machine.

HA 22 5 HE 7010} 715 Al ARIEZ 2 28 2015

Wear personal protective equipment such as a safety helmet, foot protection, and a dust mask when cleaning.

LA Al QR ORMe) WEDIAS S ORI Bo7 A8

Inspect the damage and wear on the belt, damage of the roller, take-up operation, emergency stop device, and the adequacy of loading objects.
Manage the conveyor belt so that it is always in a normal condition.

HEO| &Y 0@, 5210 Wk HI0|2 Yol RS Hel, HINER| Yx| 2UE0] A HYd 52 Ml &y s RS vl

Safety Procedures for Repairing and Replacing Conveyor Belt £ 74#0[0] 24~ 5 i~ A| QAR
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Stop the operation of conveyor belt and activate the emergency stop switch. 2= zioio 2 i
Contact the central control panel to check if the switch is off and remove the switch key.

SYRTIL0] 2610 AQIRIE T HEHS OIS, HYALIRIQ| 7|S HOF AR 22|

Attach a sign during repair and wam third party operation before working.

S50 5 MAEE SABH0] MKl IISS F1 5 A

Operate conveyor belt before working to remove all objects loaded on the belt. /% & 2= 28001 715AP MEde] 2= AP

® Do not dismantle the protective covers of each machine. When the protective cover is removed for repair or replacement of the conveyor belt,

place it back where it belongs after the work is done. =t 7o) sl olol strisinl 2m, xiei2 9lsh s A= Xt B2 $ QIFAILES SO A =3
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Key Safety Procedures =< ot

Do not repair, inspect, or clean the conveyor belt during its operation. e zsjo/0f 75 5 2| =24, 5, 54 59| zielg 2x
Workin a group of two when cleaning or replacing rollers and work under conditions that allow for emergency communication.

a4 Y 2] Wi & AR Aoz 221 122 o, HIMA| SIZEX 7L 7HSEH AEfOlIA ZR1S MAIBICE

In order to prevent unexpected operation of the conveyor belt, maintain a contact system with the central operation panel and manage the site switch.

XY & YE ZiH(0[01o] 2A| 71SS 27| YISt SYSTMD HHNAIS RAIGHL Y ARIKIS MR 22[BICE

Ensure proper illumination and use assigned tools only when inspecting, repairing, and cleaning the conveyor belt.

B, 4 T, AT A= HYACE S 5 XJEE 37 Y £7 S8 AR,
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Use a safe passage when crossing across the conveyor belt.

HE 7HI0/01E Tt 2 B 22| S QRIS S2E OIZSITt

Wear personal protective equipment such as a helmet, foot protection, and a dusk mask and
wear a belt when working in high places.
Q] A= OFRIS] O, WEIDIAT SO 018 518 HKIG| KZ6tn &2 HA0IAC] K Al QHIHHE)S Zigstc)

Check the surroundings and activate an alert before operating the conveyor belt.

HE 7H0/01E &t 2 B 22| S QR S2E OIZSITt

the central

Work in pairs operation Workers
for repair
work.

Load objects on the belt properly and do not stand on the conveyor belt or perform unsafe actions.

HE 701012 M2 Mok HrGIe], UE Z4H0[0f Hlof SRt 20 WSS s o Ect
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Dress appropriately when inspecting a conveyor belt in operation to prevent a body part from getting catigh

715 B EE 7010 Felol= HHE 1 AN LE7F HRE] L2lX| pes 5Y S S| Btk

To prevent derailment, make sure water or oil does not get onto the drum.

HE 7H0/0f FHYXIZ I6101 S0l 20| 2 SO| 2A| == Bict

Do not touch the drum, carrier, or return roller of the conveyor belt while it is operating.

715 S EE 7ii010] =20l 7H2(0], 2IEtE2] Soll &2 tiX| =t

When you find an object caught in the conveyor belt, contact the central control panel and stop the belt.

e Z4{0/010] SHZ0| TIRVILI 1Y A Al BUSTA ST Sfete WES HRAICE

Keep the inspection passage organized at all times. Remove any unsafe elements that may cause a worker to fall or get caught in the belt.
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= ACoworker Gets Struck by a Tree

® Aworker cuts a larch that was 25 meters high and 40 cm in diameter. However, the tree became

2015-1-80|00{-814

White Logging

=AY T ol U0l SRRV S

While conducting forest tree logging, a worker cut a larch with a chainsaw on a slope of approximately 20 °.
However, the tree became caught in branches and vines, did not fall in the intended direction,

and eventually fell on a coworker who was working nearby in a danger zone.

U= AR & OF 20°0] ZAKIOIA eSS ISR HEt 5 LSIIX| B2 Sofl Zod o=t Yatoz He20| Holk|X| o2 Aetold Q13X
Lol ZiIS BiE S2 ZIRIRP | LIR0| 2

Cause of Accident xiistAy 20!

caught in branches and vines and fell in the direction opposite from the intended direction. fuicethetee et

2 ST} 2 S O] 41 25m, 7 501 i 400me] LSS BEHSIioL, ] Vst LISIHR) 31920 Zef dlesioE

wEIls iso 2 Maly 1]
— The tree fell on another worker from a point that is 20 meters away in the felled direction.

L9180 Bl W02 o 20m OIE! KON STk | S2) KISt KeiKiol Hofy

Preventive Measures xistoi|= cizt

When logging, maintain a distance of at least 1.5 times (2 times recommended)
the tree height around the felled tree.

2SIl eSS 4O £2 S0lol A 15u] OLH| A OIS SAISI0] K12 A

Remove the caught tree using tools such as a small winch or lever. If you are
incapable of felling the tree, install a warning sign indicating the danger of the

g : . Use alarms and
zone and restrict workers from entering the area. - BN histies to evacuate
242} 9l LR ABIPIR| SR S2U0h XBICH S O1Z5101 HIZ 511 72 7H5 0| QIOB! QIBRIR | X QBRI i Z2X 52 2R £ Al el workers before

logging...

Establish appropriate signal methods, such as alarms and whistles,
that can be heard despite the noise of a chainsaw and supply them to workers.

HEXA N 7S £80I= £2 4 U= 20| SIS S HERHISUES Fokn 22Xl 4|

— When aworker is found within the danger zone, send a signal and make sure the worker has evacuated
before logging.
DI X1 LDl J2AHEZ SO| 9181 Q21U AR ASE 5101 L2 Z2AP | HIBH XS 2101 & 2 KQf AU

Reference Laws and Standards @ Regulations on Standards of the Occupational Safety and Health Act +'eieri=z17|z0 25t %)
o YIIE Section 2 (Safety Standard), Chapter 7 Prevention of Danger Caused by Logging x2i(txi7 |57 =0l ofst 95 x|




==)) Safety Tip

Preventive Measures from Being Struck by a Falling Object

U Y O SH 0l S ot ol

0 Causes of Fatal Accidents A2ixiish Zaseiol

e Common causes of fatal accidents which occur during forestry work from being struck by falling objects are as follows:
@ Falling of felled tree during loading due to broken rope, @ Falling of felled tree that was caught in trees due to wind,
@ Falling of felled tree while moving it with a winch, @ Getting hit by a branch while pruning

Y SIYoiIM =, JIXIR7| SOl Aoz ottt ol SXo] HEe= Qlel Ldst= MdRfels O HAEHIZ Ees YAt HUS 2LOitiof ofet 0/,

© LIR0f ZRlH E==0| Higol PPz Hof, @ Pl AISolH 2UE E=S 012, @ XXV | AeUE ETEA0] ROt F2 2dg

E— L

<Being struck by a log while loading> <Being struck while workilié under a felled tree>
(H=2 Mit 5 250 %S (ZERUE LIF of2fiol M Zie) & 2,

Preventive Measures sisiofgt chzt

(D When loading and unloading logs, use a wood grab and restrict other workers from entering the operating radius.

212 MBI} X1 Al P2 TR S8 A A2 BRI Ef XK HREK £A

@ When handling caugtrllljt logs, use tools such as small winches and levers. Let the log fall completely or install a sign indicating
danger zone and restrict workers from entering the area if felling the tree is impossible.

LR = 2| Al AFRIX| S0 SE, XEICH S 0135t RITHS| MefRA| 57t &7 Al IRIKIL BA| & R M ax| 2|

@ The worker operating the winch should install a sign indicatin a_danﬁerzone in front of and next to the interal angle of the wire rope
and the tree to be removed and restrict other workers from entering the area.

SI%| SIRIRH= SI0/012 0] Lizint 24912 of 0f SI| 3K 3! SIRAtA BT £X

@ When trimming a tree, always work from the side and do not work in the falling direction.

ZIRIRI7| 22 Al STHOIAM Al L 7] EoiE WEkol N 2ed S

Undercutting is
important!

Width of hinge = 10 %
of diameter At least 2 cm

e |

Top notch

Final cut

Back cut \

Under cut -

l«—— Notch angle

- Bottom notch Width of notch = 80 %

of diameter

- ——
=~ Final cut

<Setting proper felling direction>

(SH12 HewE MY SIst o)
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-~ Caught on a Projection on a Power
Transmission System of a Wood Crusher

Sty |o) SETLER| S50 242

Atawood crushing site, a worker's leg became caught in the pulley protrusion, which is a power transmission device
of a crusher, while trying to climb to the side of the crushing vehicle to change the sawdust outlet direction.

THAESE SR THARIQ SHE0IA S8 BIET ek 1 SO XIS l6H SAH T XIe) ST RAP 2P & Ik | SSEIHRIC! 82| E550)
XiQi=0| 22 et 24

Cause of Accident xist=ras 2ol

® The accident was caused due to the exposure of the protrusion that is attached to the power transmission device,
such as a pulley, and the failure of the worker to pause the operation of the machine when adjusting it.

22| 50| SAFLYA el SEH0| 15 3 A EE 1 9 SAF A Al STHER 0K

% Power take-off: A device that s installed to use the power from the engine for purposes other than the main
purpose of the device, such as operating the crusher.
SHCISIR| : ATl LY E FHS A 28 52 F=X 0[20f TiA7 | 715 & F/HR 8= 2 01&s17| el

R

Protrusion © 4

% The worker has not engaged in work related to operating the crusher.

HURKE 2SQF oAy | 70l PRAE IR0l HOISIA| RS
. " <Pulley prosion _(apbr;mately 4 c)>
Preventive Measures xistol: cix (@l §E (et dom)
® Execute hazard prevention measures of the motor and shaft

57| 3745 S0 ER| Fx| A

— Design mechanical parts attached to the pulley as a sunk type or install a cover.
22| S0l 245l 7AQAEER)= 28Y E= WIS MR

% The cover should be designed so that it can be opened and closed. However, it should stay closed at all times
exceptwhenitis necessary to directly operate the protrusion to connect the power transmission device.

= S0 EE 4 U= FElZ MRG0 SHRIEHR| AZ'S Yol SHMULYR| 229 2
ZA5t= BRE HI2llnE ey Eoftl YHiz RAI

Install a cover
on the motor
and shaft...

® Stop the operation of the wood crusher when there is a risk of danger
from the worker making adjustments to the machine.

S | SO 27 E= 1 Hiol 01 AR AU T o AU SR 227t Q= B2 Slig 1Ml 23S X

r_J
[l
EY
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Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act +reietzi=7i7|20f
AT YIIE Article 87 (Hazard Prevention of Motor and Shaft) xis7z (2157|5172 Sof ¢/sigx])




Safety Tip

Risk Factors and Preventive Measures of Pinch Point Accidents

22 - 71 SliR0! o oy

What Is a Pinch Point Accident? 22 7i2ojzt?

® Apinch point accident refers to accidents caused by the body or a body part getting stuck orjammed in a point in between moving and stationary parts of a machine.

= AlRe] 20| 70U, S214U, Lof S0ideR Qo Lll=l= 2fRiee!

7ol 8%ol= S22 Mol 8

Key Risk Facto

=

Hole S}

LR Aojof] Al

s aaefiRol

— Risk of disaster caused by the rotating part of a mechanical power transmission device being exposed

sy

7A7 Il

SIS 20 e RHohRfE

— Risk of disaster caused by using a machine after dismantling the protective cover of a power transmission device

Sy

7712l

YSHN S olfxll = ALE & Aol

— Risk of disaster caused by not cutting the power of a machine during inspection and repair
|, 42| SOl ZfeIA] X8! DxiCl OISt AHsHPIE

Main Cause of Accidents and Preventive Measures =< xisi20!

%%ml Cause Factors Cause of Accident Preventive Measures
rial 7io1= 201 AT psgeol iR
Personal factor Did not replace the protective cover after dismantiing Conduct ongoing safety training.
RIESEEL] YSEH siF 3 =7 04| XI4ER! ORI AlA|
Power Physical factor Exposed pinch point part Install protective cover and fence and strictly manage theirinstallation
Transmission £x80 TRl YUY 2 B TIRISIE! 9i0] WS, B x| X AR/ el B
Device
52 BT
At Work procedure-related factor Inspection or repair during operation of machine A " "
- iojAr 901 15 5 M T 42 Gtpowerof g oo 5 fnand e
Install a locking device and a waming sign on the power switch.
7ISARIO ESHAI Y HA[T X

Completely stop
the machine...

I'm going to disas-
semble the machine
before usingit...

No. = Inspection Checkpoint =2 &=
1 o e e oy argAing o tinthepoer Sarriis0] o] AR 25} 2 R YTk
2 1 thereanyiskofa worker's clotinggeting caughtnte poer SaiEso) xigl=0| 22 §ES BT
3 Isacoverinstalled on the power transmission device? S0 S AR U=t
4 Itheintofthe powertansimission devi exposed? SaiE 095} SE50] UK YR
5 o e poon deie 2tached o SSeiriCio) K} XA | 42 0l B HEO| S0 97
6 Does the workerremove the protective device during operation? 0| Z KIQIRp | UISEIRIZ 2102 SIS =TI
7 Isthe protective coverleft unattended after repair, maintenance, and tuning? 23| H4 2 o] 5 WISEHIS YR BIX|= Q=T
8 Was the power cut off during repair, maintenance, and tuning? $2|-H4- R 2f A| TS XIS H=7 17
9 e e e destcton o el Sepe L0 T2 9t ZiEAm 0| 9B gl
10 g e ar by hestee s ofhe S 2 oleio] ZRbAL I 9IS ST
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uden . Death from Heatstroke While
.. Performing Outdoor Work in the Heat

‘ * Ofel T2xfe] & RO Al

In August, the victim collapsed while installing fruit tree support poles at a fruit farm under direct sunlight.
He was found by his coworker, but died while being transported to a nearby hospital.

8% OISH DA SHOIA TS XX SLUH( DR MRIEIAS 435H THOIM AR SN0 =EE(0] MafEl 5 SRERKIH Lzo]
o3 HeloR 54 AR

Cause of Accident x4y 2ol

® Heatstroke caused by the disturbance of temperature regulation of a worker who was continuously exposed to direct sunlightin a hot
and humid outdoor work environment with no shade

50| G 0f2] MR XI4HO2 TSCSH 81 X SAZMO) teE50] Seixiel HSEH o2 SApy 2

% Temperature and relative humidity on the day of the accident (Source: KMA)

Aot S 71 U HHSE( A RIS BERE)

Category 75 84 9H 10H 1H | 12H 13H  14H | 15H  16H  17H  18H
Temperature (C) 7|2 (C) 287 | 304 | 319 | 334 | 348 | 364 | 366 | 36.0 | 357 | 35.6 | 34.3
Relative humidity %) </CHE=0%)  — o/ - - | 55 — - 42 R [ 59

% Heatindex result: 42.2 - 46.4 (based on 12H - 18H), which causes a high risk of heatstroke, heat cramps, and heat exhaustion
when an average person is constantly exposed to heat.
HRINQIZ) At Za}: 42246 APHMBHY D)2 BEAZ0| S0l AIAHOR B Al SAY, SR, HIj| UB0| &S 44|

% Heatindex: Anindex that combines temperature and humidity to determine the heat stress of a human cause by the weather

SR Heat Index): 0 (2 Q1710] X ASAS 7|21 =8 8142 B

Preventive Measures xistoiet chz

® Thorough prevention of health problems caused by outdoor work in the heat

Ofe| AR &0l W 242del oY EX

— Install a rest area, such as a tent, where workers can rest under a shade, provide
regular breaks, and supply water and salt for consumption.
Z{Qi8H20| 250| Q= 20t HRIM0|D2 Haf SO| 250] Y= FAAE Mxlsim 77 K0l

B U AR HES IR 4 IS S0t 43 S8 HiA|

— Fluid intake is recommended every 15 minutes, even if one is not thirsty.

20| Oj=R| el off 62 7o R 2 HF Y

— Check symptoms such as disorientation and dizziness through communication
between workers.

ZUR} 2t oML E Solf 2AED|, 2[5 SO BHEAIZ el

Reference Laws and Standards @ Regulations on Standards of the Occupational Safety and Health Act Aotz 2171zl 2+t
I HIIE Article 566 (Rest, etc.), Article 567 (Installation of Rest Facility), Article 571 (Stocking Salt and Drinking Water)

HM566E(FA! 5), Mo67R(FAAMEL M), M571Zx(AS2 S24 52 HIX)




Managing Health While Performing Work During a Hot Summer

OIS E DR 2T 23

® Health problems caused by heat: What are the most common diseases caused by heat?

D20f ofet A : THYsHO| CHEXQ AHS?

Type Causes Main symptoms
28 aagglol 7254 9 471

Heat exhaustion
=l =

s e Vascular disorders caused by — Headaches, dizziness, acute
W&g‘@&?@s high temperature environment fatigue, fainting, etc.

oend (Low blood pressure, lack of Ce i )

a\@e\@ in brai 58, I8, ad AN

oty oxygen in brain) 022t AN =

1% HFOR It

=]

(Y, thith 25

R

]

— Dizziness, nausea, vomiting, dry

Heatstroke : : e
oA _ i di skin due to a stop in perspiration,
Temperature regulation disorder collapse, coma, speaking gibber.
H2x2 ol ish, etc.
WIE, 2 7=, Lot Zrpl| et
— Sudden exposure to heat and LS 4% 5l B4 Ael 342 S
humidity
TOCIa s Szl 2xp| B2 o) — Body temperature 240°C
A2 40°C 014

® Work site rules: Sizzling summer! Reduce working hours, drink water, and rest!

AY EAR  ROR HE! AUARIE 20|, 23 {A|0] LRELICH

To prevent
heatillness... o~
o@» {

Establish emergency measures

2348 treys Sustie

Conduct preventive training for heat illnesses

I ol ot uRS St

= THe°

© Prepare for an emergency situation: If your coworker shows signs of having a heat illness?
SSAY| et iy - GAlo] SR+ nHHsH SH0| ACHH?

— Call 119 and contact your manager. — Perform first aid while waiting for paramedics.
19 Al 9 22|xfoil7| otk FEAE JIClle SO SRIZ AR

— Move patient under a shade and cool body temperature. — Provide waterin small amounts to prevent vomiting.
52 8715 72S AE EolX| 2 2 X34 2 HZ

— Loosen and cool clothing by fanning or spraying cold water.

83 22 LASP shn, SAE U AlE 82 R MM 57|

Arermjoepy o "
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.~ Hydrogen Sulfide Poisoning
While Cleaning the Inside of a Swine Septic Tank

EAHRIE U HANR 5 Bolha 55

(@siaa)

Two workers died from hydrogen sulfide poisoning while cleaning the inside of a swine septic tank.

SY AL XM 2Rt 20| LR HAXAS ST} Esled RETIAM SSEO] ALY

Cause of Accident rtsfras ol

® Hydrogen sulfide poisoning occurred due to the workers' not wearing a breathing apparatus while working inside a septic tank
(depth of approximately 3.8 meters) that was not ventilated.

HEIR(Z0| 2 3.8m) FAHY Al 2717} O|R0{RIX| 42 HEHOIN, 58 25715 AEIK| 21 UR0IM 2 & HFEol A Ldet dateiol S5

x Hydrogen sulfide increases when the temperature is higher (15-45C), dissolved oxygen is lower, and in more congested areas.
Its emission rises rapidly when the bottom layer (scum, deposits, etc.) of a settling reservoir or a storage tank is destructed.
BsihAE 2E7HHESLE(5A5T), BEMAIL HE4E HAE B2U42 wMR0| TI5I0 AN MRZE SO HiSE(A, EXe )2
Ih|(mehat 2 Hatha 0| 345 B7H

Preventive Measures xistofgt ciz

o Comply with the safety measures for working in a confined space

UBZIAIR] k! x| A1E F4

— Measure the concentraation of oxygen and hazardous gas in the septic tank.

MR L A - Qal7A Bk 5
— Ventilate before and during operation.
Q] Zo|LH Rie) 5 AsaHA B[ A

— Allocate a watchman outside the space to monitor the working conditions at all imes.

YA 2 &S DUEfSHE ZARIZ XY = LHSTH /0] i

Measure oxygen
ande I?azanﬂ)xg ﬁ’é
erElat betore
— Prohibit unauthorized entry and install a waming sign. ‘operation.
ARt 2| BY 3| ZX| Y EUTX| BAL M|
— Install emergency shelter, rescue ropes, air-supplied respirators, and other protective equipment.
HIMAl Dl 128 21 47|0pA3 59| #5759 7 HIR|

® Establish and enforce a safety program for working in a confined space
UBE7 IR 2 T2 A2 Al
— Measure and assess the air quality before operation.

2 T et 37| JEfoiRE 2olol| Hlet - &t

— Conduct safety training in first aid.

SIEA| S Ol G U £

— Wearand control air respirators or air-supplied respirators.
857 E= &7I01A3 59| 2t 2

— Details regarding the prevention of damage to health for workers who work in confined spaces

7|t LTS MRtO| oI 2ot A &

<Key implementation details> 72 42 A2 LIS

Reference Laws and Standards ® Regulations on Standards of the Occupational Safety and Health Act
e ERlRS Section 3 (Safety Standard), Chapter 10 Prevention of Damage to Health From Working in Confined Space

AeiOIEEIZIZ] 23t A HIB(EZ|FNI0% LHB? K02 I8t ALl o




==)) Safety Tip

Prevent Suffocation from Working in Confined Space

SHSZ A HATHoH0

Safety Procedures forWork in Confined Spaces

L[S Al QPHAIRY At

Howto Cope with Accidents

Mol Al ChA 22

1 Training for preventing suffocation in the workplace is necessary. Not only the worker, but the rescuer who enters the confined space
IQEAO] ChEt Al mS0| WRBMLICY may suffocate.
BT XD OfLEt ABHAIE 7551 LIE7H IO R SOft ARE

NS P 498

@ Since many workers experience accidents due to not knowing
the risk of suffocation in their workplace,

B2 HRUXIS0| KA Tt LALIHSS B2l NTE

gotn ooz

@ training on suffocation risks and safety procedures
must be provided before operation.
AR Zlof g 2R K01 HAPIEH Bl QFIRIITA}
52 @S0t BiLICk

2 Restrict entry to the workplace by installing a ' Do Not Enter' sign
and provide protective equipment before operation.

ST EUSNBAT EX[5I LS MBtoln XY ol QPEEHIE H[5teiof BLCh

@ Install an 'Authorized Personnel Only' sign
at the entrance of the confined space and
restrict entry at all times.

U7+ EYUT0 2RIl EUZA B A[TH
ARIGHA glef SRS HStahor SiLict

@ Provide the following protective equipment
before operation.
A Moll= Ch3el EHIE FHfahoF &LICk
Measuring device, ventilation fans, air
respirators, two-way radios, rescue
equipment, etc.

ST &I, 37|587|, R, P28 Bl &

3 Measuring device, ventilation fans, air respirators, two-way radios,
rescue equipment, etc.
UnIBZH0l Soizt mnict AAot QeiIASES ZsHoF BHLICE

@ Types of gases to measure and appropriate concentration

WA BR U M 55

® Oxygen: Atleast 18 %, lessthan 23.5% @ At 118% O, 235% 02t

® Hydrogen sulfide: lessthan 10ppm @ &&k+A : 10ppm D[R

® Flammable gas (e.g methane): less than 10% ® 717 IADER &) 10% O[gt
® Carbon dioxide: less than1.5 % ERAZIA 115% O[3t

® Carbon dioxide: less than 1.5 % ® UMSIEIA 1 30ppm D2

/ Always ventilate the workplace and maintain proper air quality.

OUEAL S 7|2 AAISIO) LHTZ Lol B2} MENEZ SAIElES B

@ Ventilate constantly before and after operation.

lE A T AY BolALshA HABR

o Forthe first ventilation before operation, ventilate to
more than five times the amount of air inside the space-

Y EE 2 |Ze 71H0 sbf ooz (iR

5 Assign awatchman during operation and establish a communication
system to maintain contact with the worker inside the confined space.
Check the number of people who enter and exit the space before and
after operation.

/2] Aol ZAIIS BIRIGIT LE7t Ui Eiixielo] ofzt QXIS 9fs) SRS
PE30F ofod XY T SIS RsHoF BHLICE

@ Assign a watchman outside the workplace and
maintain contact with the worker inside the confined
space using two-way radios or other equipment.

HARA Q20| ZARIS HiRlstn, R So=
UHB7 ZIRIRte| HUS RAISIHR

@ Always check the names and number of people who

enter the confined space along with the time of their
entrance.

When a Worker Is Found Collapsed Inside a Confined Space

LHSZHoIA R MefEl AS wiet 2

Never enter a confined space without wearing protective equipment.

OtF2] Sell= RehAt 25 flol QFIEH| 28 gl0| YHS7t 2 18 S0/t oF Euch

When you find a worker collapsed inside a
confined space, contact a nearby coworker or call
119 and wait.

LB I0] MR KIQINIS D23t A 5 SRRt EE
TECHHOZ o2t & Tk,

Request for
Help and Wait

N Ox] =3

AT 7S

7[ci2ide

If you need to rescue an injured Iconlorker, you
. must wear a respirator, air supplied respirator, etc.
If Rescue is before entering the site of the accident.

Necessary MB{E| KRS P10} BTt Vo] D758 1Lt 47| 1A
o 50| 3589578 X185 5 TSR
TZSHOF BiCHA

You Must

Follow Safety
Procedures!

HIEA QFHZER| =
TshAtE F2SIMR

Check the victim's breathing and pulse immediately
and administer CPR.
TZE RHEHKI0N Chotidi= SAl 250t olief OfRE S10I5101 ATl
22 HAol== LIk
Perfom] FirSt F} H t rf CPR M]lﬂ/\AN \)\| HH
. ow to perform AT A2 A
Aid onthe P N

. Check for responsiveness— Check pulse— CPR
Rescued Victim a0} el -AHAYS

(Administer 30 chest compressions and two rescue breaths, five cycles for two minutes)
(BRYE} 308] & QIZSE 28] MA|, 22¢H557|2 AR

T2 st
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Let" s make ‘Pre-Work Safety Check’
as a part of our lives

'&f%‘l Sl O|-X-|X-I7-|'% AH_%F)- EU\||:|-.

S i o=

What is ‘Pre-Work Safety Check?’  =iei = orizizioler?

® Inindustrial sites, ‘Pre-Work Safety Check’ refers to the habit of checking risk factors in advance.

ISRl i) H QTS 2Re0lS Dl2| WARE SustE dsS QnlEiuct

® Most industrial accidents causing death or injury occur because safety inspections were not conducted
before operations and safety rules were not observed.

CHEH20] ArRiiohi2t Chedtiolt= 24ed 0l QFIEAS MAIGHK] ¢4 7 (201 QRie2lS F4-5HK| 07| WhZ0f ZoiEU:

Importance of Pre-Work Safety Check

4

Kle} H QFEZiol TR

® Opening Work Safety Inspection allows the prevention of industrial accidents through eliminating or
controlling risk factors in advance which may occur during operations.

A M QS oI A & LdiE 4 U= ARRRIS AR0H Tof5Hof 1 HIE ML SHIZC2M

AAHHE Offfet o~ QUELICE

Methods of Pre-Work Safety Check =iei = orxiziziol ey

Routinely conduct safety inspections each day for daily operations before operation ~ 2&=iele o =ief ©
Routinely conduct safety inspections for non-daily operations before each operation | ua=ieie 5

& 2%
S I LR SliE RA0| ARE| ol QREvE AAl

® Who Business owners, workers, management supervisors
(F7h  Agix 22X}, HeldsAt
—Business owner: Create and encourage a culture and mindset for Operational Safety Inspections
AR« 2] A bR 28 24 2 XIY
—Worker: Identify, report and respond to risk factors for operations
D2t 43 Kelo] E20I W} 21 I g
—Management supervisor: Inspect relevant operations and establish an improvement plan
PUEAL Bl KiRio) QR U hMCEY 48]
® When
(RAx)
—Routinely conduct checkup and repair each day for daily operations before operation 241/ oilofd =fef
Routinely conduct safety checkup for non-daily operations before each operation =|- =4 = 1| 2
® What Check Points + 4 Industrial Site Safety Rules
(BRS) HH EOIE + AU ATl TAOIHAE]

— Identify risk factors and a safety measure plan based on the status of equipment and machines, substances, and work location.
Then, establish appropriate safety equipment, safety signs, and work procedures and check whether it is necessary to conduct

safety and health training

IPI-7F B HUHAS ECIZ FIER0! U OFEAMIONS HONKD, 0/0] et s HET - BN YK 48 U BRE St OHEmS Aofe 2y

Check Points
HHmRIE
©® Equipment, machines, and facilities
T 71 Sl A

— Check that equipment and machines are in good working condition
T 7 ) MARIE oo

SSHS T

— Install protective devices and check that they are functional

WSTR| 407 X 7|50 of

® Hazardous and toxic substances
Fofi- AS=H
— Check leakage and management status of hazardous and toxic

substances
Rl LIRS Ee 5 H 22| o

©® Worklocation
KFOAREA
AL

— Ensure the safety of the location regardi

SL{E, O SO QIpt A9 Fho| O 2l 04

The 4 Industrial Site Safety Rules
QIS AT} T OFAE)

® Distribute and ensure wear of protective equipment
20| Bott XF A

— Check that appropriate safety equipment are distributed and
that they are wom by workers
Ziolol| MBSt HET KIZ Al 02

® Postsafety and health signs

Qb IZAREX| 5}

— Post safety and health signs in danger zones, facilities,
and workareas
A, |, ZIE QP B2 BX|S2A!
@ Observe safety operation procedures
QRERIIEAL X717

— Check that appropriate safety

established

ofFiseiERl T 8l HEes

have been

® Conductsafety and health training

Ozt 12 Al

— Check that workers are aware of risk factors and safety
operation methods

SleiR0] OFRIEIIE Olxjoi:
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YuBAUFT
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® How Safety Check— Confirmation (by Managementsupervisor)—Response—sShare (with corresponding worker)

(Ol QPHAZ—Sfol( MR A=A —EA-Z (el 22K
- Conduct safety inspection of the relevant operation using the safety checklist =2 =20 sl QitEzEE OriEz <Al
— Confirm risk factors and harmful elements and eliminate or control them Rat- 9lgieelS Slol5tof X L= Sxi
— Share response to such risk factors and harmful elements with the worker sali- 221201 2 ZxLEE Z2l0 37

<Forklift> @ (N
for each facility s

Names of facilities and operations (definition)
A, 2i(Ee)

® Pre-Work Safety Check (concept)
Q) A QPEZON)
- dentify risk factors that can occur during the operation, and eliminate or control such
dangers before beginning the operation
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® Check ltems @ industrial Site Safety Rules)

HAYS(ARAR ATl T OHFIAE)

1 Distribute and ensure wear of safety equipment (Safety equipmentforwork)
o R MBI MElet Ho7)

2 Post safety and health signs (Danger zones, facilties, etc.) :
QFHEIZATER| 2AHQIAA Al &) *——

3 Conductsafety and heafth training i d ion method
QPR AARIERQ] QFHilelRi] OIX))

4 Observe safety operation procedures (Establish and follow procedures)

QRIRIIEIR} X7 |7 (A} R 24

4 Industrial Site Safety Rules

Aleiaiz drl T4 oA

® Check Points (detailed Checklist)

HAEOIEMLHAYS)

Were there anyworkers nearthe forklift operating area of the worksite and was : Check Points
all access controlled? x ik} XeiziA 0| L2 Z2AP} o0 HAS SR U7F : HAmele

TOP 2 Were the forklift's back minror and seat beft properly installed?

3 RPIRie] $A1Z BpRIRTIE HNTOR RIS U7 O 10P3
3 bthedierquafiedtooperateaforift The three items with
KPR} XK QRKOVE : the highest industrial
Sef. 4 : accident rate
Select : R

Y 5

@ Self-select xes
Items that it the needs

of the workplace
(near accidents, risk

assessment, etc.)
TR - N £
. K AR 2JEiNmtE)
% Pre-Work Safety Checklist (sample) can be downloaded from o
the website of the Korea Occupational Safety and Health Agency.
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http://www.kosha.or.kr— KOSHA News — Pre-Work Safety Check — By season, By operation, By facility, By field
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