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PRODUCT DESCRIPTION

Benshaw MX3 Input/Output Card Set for Low Voltage Variations for replacement in Benshaw Low Voltage Starters
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FRONT VIEW

1

LEGEND

1 — Guide Vane Actuator
2 — Suction Elbow
3 — International Chiller Visual Control {ICVC)
4 — Chiller ldentification Nameplate
5 — Cooler, Auto Reset Relief Valves
6 — Cooler Pressure Transducer
7 — Condenser In/Out Temperature Thermistors
8 — Optional Condenser Waterflow Device (ICVC
Inputs available)
9 — Cooler In/Out Temperature Thermistors
10 — Optional Cooler Waterflow Device (ICVC
Inputs available)
11 — Refrigerant Charging Valve
12 — Typical Flange Connection
13 — Qil Drain Charging Valve
14 — QOil Level Sight Glasses
15 — Retrigerant Oil Cooler (Hidden)
16 — Power Panel .
17 — Compressor Motor Housing

REAR VIEW
18
LEGEND
34 I 18 — Condenser Auto. Reset Relief Valves
19 — Starter Circuit Breaker
20 — Salid-State Starter Control Display (Optional)
4 21 — Unit-Mounted Starter {Optional)
a Solid-State Starter Shown
o 22 — Molor Sight Glass
23 — Cooler Return-End Waterbox Cover
24 — ASME Nameplate (One Hidden)
25 — Typical Waterbox Drain Port
26 — Condenser Return-End Waterbox Cover
27 — Refrigerant Moisture/Flow Indicator
28 — Refrigerant Filter/Drier
29 — Liquid Line Isolation Valve (Optional)
0 30 — Linear Float Valve Chamber
31 — Vessel Take-Apart Connector
32 — Discharge Isolation Vaive (Optional)
b 33 — Pumpout Valve
34 — Condenser Pressure Transducer
33
32
3 30 29 2827

Fig. 2 — Typical 19XR,XRV Components
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A WARNING

The main circuit breaker on the front of the starter discon-
nects the main motor power only. Power is still energized
for two other circuits. Two additional circuit breakers
inside of the starter must be turned off to disconnect power
to the oil pump, PIC II controls and the oil heater. Failure to
disconnect power will result in personal injury.

All starters must include a Carrier control module called the
Integrated Starter Module (ISM), excluding the Benshaw solid-
state and wye-delta MX3™ starters. This module controls and
monitors all aspects of the starter. See the Controls section (fol-
lowing) for additional ISM information. All starter replace-
ment parts are supplied by the starter manufacturer excluding
the ISM (contact Carrier’s Replacement Component Division

[RCD]).

Unit-Mounted Solid-State Starter (Optional) —
The 19XR chiller may be equipped with a solid-state, reduced-
voltage starter (Fig. 6 and 7). This starter’s primary function is
to provide on-off control of the compressor motor. This type of
starter reduces the peak starting torque, controls the motor in-
rush current, and decreases mechanical shock. This capability
is summed up by the phrase “soft starting.” The solid-state
starter is available as a 19XR option (factory supplied and in-
stalled). The solid-state starters manufacturer name is located
inside the starter access door.

A solid-state, reduced-voltage starter operates by reducing
the starting voltage. The starting torque of a motor at full volt-
age is typically 125% to 175% of the running torque. When the
voltage and the current are reduced at start-up, the starting
torque is reduced as well. The object is to reduce the starting
voltage to adjust the voltage necessary to develop the torque re-
quired to get the motor moving. The voltage is reduced by sili-
con controlled rectifiers (SCRs). The voltage and current are
then ramped up in a desired period of time. Once full voltage is
reached, a bypass contactor is energized to bypass the SCRs.

MNWARNING

When voltage is supplied to the solid-state circuitry (CB1
is closed), the heat sinks in the starter as well as the wires
leading to the motor and the motor terminal are at line volt-
age. Do not touch the heat sinks, power wiring, or motor
terminals while voltage is present or serious injury will
result.

There is a display on the front of the Benshaw, Inc., solid-
state and wye-delta starters that is useful for troubleshooting
and starter checkout. The display indicates:

line voltage

control voltage status
power indication

proper phasing for rotation
start circuit energized
ground fault

current unbalance

run state

The starter is further explained in the Check Starter and
Troubleshooting Guide sections, pages 70 and 99.

Unit-Mounted Wye-Delta Starter (Optional) —
The 19XR chiller may be equipped with a wye-delta starter
mounted on the unit. This starter is used with low-voltage mo-
tors (under 600 v). It reduces the starting current inrush by con-
necting each phase of the motor windings into a wye configu-
ration. This oceurs during the starting period when the motor is
accelerating up to speed. Once the motor is up to speed, the

11

starter automatically connects the phase windings into a delta
configuration, Starter control, monitoring, and motor protec-
tion is provided by Carrier’s Integrated Starter Module (ISM)
except for Benshaw MX3™ wye-delta starters which do not
use an ISM.

Unit-Mounted VFD (Optional) — The 19XRV unit
can be equipped with a variable frequency drive motor control-
ler mounted on the unit. See Fig. 8 and 9. This VFD is used
with low voltage motors between 380 and 480 VAC. Tt reduces
the starting current inrush by controlling the voltage and fre-
quency to the compressor motor. Once the motor has accelerat-
ed to start-up speed the PIC Il modulates the compressor speed
and guide vane position to control chilled water temperature.
The VFD is further explained in the Controls section and Trou-
bleshooting Guide sections, pages 11 and 99.

There is a separate display located on some unit-mounted
VFDs, Operational parameters and fault codes are displayed
relative to the drive. Refer to specific drive literature along with
troubleshooting sections. The display is also the interface for
entering specific chiller operational parameters. These parame-
ters have been preprogrammed at the factory. An adhesive
backed label on the right surface or inside of the drive has been
provided for verification of the specific job parameters. See
Initial Start-Up Checklist section for details.

Typically, three separate circuit breakers are inside the start-
er. This includes (1) the VFD circuit breaker, (2) a circuit
breaker which provides power to the chiller controls and the
the oil heater (provided at 115 vac), and (3) a circuit breaker
that provides power at the line voltage to the oil pump. The
controls, oil heater and oil pump circuit breakers are wired in
parallel with the VFD circuit breaker so that power can be pro-
vided to those services when the VFD circuit breaker is open.

AWARNING

The optional main VFD circuit breaker on the front of the
VFD enclosure disconnects the VFD only. Power is still
energized for the other circuits. Two more circuit breakers
inside the starter must be turned off to disconnect power to
the oil pump, PIC II controls, and oil heater. Failure to dis-
connect power will result in personal injury.

The circuit breaker that supplies power to the oil pump and
the circuit breaker that supplies power to the oil heater and
chiller controls are wired in parallel with the main VFD circuit
breaker so that power is supplied to them if the disconnect is
open. Refer to wiring schematic in Physical data section.

Other than the unit-mounted starter or drive options dis-
cussed above, 19XR chillers may be provided with other alter-
natives such as free-standing low voltage or medium voltage
starters, or free-standing variable frequency drives. These are
usually specified in the original sales requisition. Features and
functionality included with these alternative starters are defined
in Carrier specifications such that operation with PIC II con-
trols remains consistent,

CONTROLS

Definitions

ANALOG SIGNAL — An analog signal varies in proportion
to the monitored source. It quantifies values between operating
limits. (Example: A temperature sensor is an analog device be-
cause its resistance changes in proportion to the temperature,
generating many values.)

DISCRETE SIGNAL — A discrefe signal is a 2-position rep-
resentation of the value of a monitored source. (Example: A
switch produces a discrete signal indicating whether a value is
above or below a set point or boundary by generating an on/off,
high/low, or open/closed signal.)

|



General — The 19XR hermetic centrifugal liquid chiller
contains a microprocessor-based control center that monitors
and controls all operations of the chiller (see Fig. 10). The mi-
croprocessor control system matches the cooling capacity of
the chiller to the cooling load while providing state-of-the-art
chiller protection. The system controls cooling load within the
set point plus the deadband by sensing the leaving chilled water
or brine temperature and regulating the inlet guide vane via a

MAIN CIRCUIT

BREAKER

mechanically linked actuator motor. The guide vane is a vari-
able flow pre-whirl assembly that controls the refrigeration ef
fect in the cooler by regulating the amount of refrigerant vapor
flow into the compressor. An increase in guide vane opening
increases capacity. A decrease in guide vane opening decreases
capacity. The microprocessor-based control center protects the
chiller by monitoring the digital and analog inputs and execut-
ing capacity overrides or safety shutdowns, if required.

TERMINAL
STRIP

I
BOARD 41

OPTIONAL
VOLT AND AMP
METERS AND
SELECTOR
SWITCHES

1 )
|
e _
= ©
o
Fig. 6 — Benshaw Solid-State Starter, Internal View
LOW VOLTAGE
ACCESS OPTIONAL ANALOG 3-PHASE
DOOR VOLTMETER AND AMMETER
A
\ SIDE SERVICE
® . / ACCESS PANEL
©
@
| AR ¢
b @ a—
h ® R
i N
A
@
& AIR INTAKE
@ = LOUVERS
Y-
@) B ¢ =
—= "~} VOLTMETER/ ot
5 ) ~ AMMETER
/ ] SELECTOR
X SWITCHES
== N\ = | B T
7 \ |

MQOTOR STARTER STARTER CONTROL
POWER ACCESS DISPLAY INTERFACE
DISCONNECT DOOR

HANDLE

Fig. 7 — Typical Starter External View (Solid-State Starter Shown)
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PIC Il System Components — The chiller control
system is called the PIC II (Product Integrated Control IT). See
Table 1. The PIC II controls the operation of the chiller by
monitoring all operating conditions. The PIC II can diagnose a
problem and let the operator know what the problem is and
what to check. It promptly positions the guide vanes to main-
tain leaving chilled water temperature. It can interface with
auxiliary equipment such as pumps and cooling tower fans to
turn them on when required. It continually checks all safeties to
prevent any unsafe operating condition. It also regulates the oil
heater while the compressor is off and regulates the hot gas by-
pass valve, if installed. The PIC II controls provide critical pro-
tection for the compressor motor and controls the motor starter.

Table 1 — Major PIC Il Components and
Panel Locations

PIC Il COMPONENT PANEL LOCATION
Chiller Visual Controller (ICVC) and Cantrol Panel
Display
Integrated Starter Module (ISM) Starter Cabinet
Chiller Control Module (CCM) Control Panel
Qil Heater Contactor (1C) Power Panel
Qil Pump Contactor (2C) Power Panel
Hot Gas Bypass Relay (3C) (Optional) Power Panhel
Confirol Transformers (T1, T2) Power Panel
Temperature Sensors See Fig. 2.
Pressure Transducers ?:lfl eF'Eg' 2and

The PIC II can interface with the Carrier Comfort Net-
work® (CCN) if desired. It can communicate with other PIC I,
PIC II or PIC III equipped chillers and other CCN devices.

The PIC II consists of 3 modules housed inside 3 major
components. The component names and corresponding control
voltages are listed below (also see Table 1):

+ control panel
— all extra low-voltage wiring (24 v or less)

OIL RECLAIM
SIGHT GLASS

DIFFUSER PRESSURE
AND DIFFUSER ACTUATOR
CABLE (FRAME 4 & 5
COMPRESSCR ONLY)

GUIDE VALVE
ACTUATOR CABLE

COMPRESSOR DISCHARGE
TEMPERATURE SENSOR
CABLE

HIGH PRESSURE
SWITCH LOCATION

OIL HEATER TERMINAL
BOX

« power panel
— 115 v control voltage transformer primaries (may be
rewired to accomodate 230 vac)
— 115 vac power for oil heater and actuators (oil heaters
may be rewired to accomodate 230 vac)
—up to 575 v for oil pump power

+ starter cabinet
— chiller power wiring (per job requirement)

INTERNATIONAL CHILLER VISUAL CONTROLLER
(ICV(C) — The ICVC (International Chiller Visual Controller)
is a display/processor module. It incorporates all of the func-
tions and operational features of the CVC, but it has been de-
signed with more memory and processing power. The most no-
ticeable difference is that it comes preprogrammed to display
all tables in the following optional character sets (languages):
English, Mandarin Chinese, Korean, and Japanese. The lan-
guage selection appears at the boftom of the Service/ICVC
Configuration screen. Other languages can be translated and
downloaded in place of the Chinese, Korean and Japanese lan-
guages in the field using the ILT (International Language
Translator) utility software. English cannot be overwritten and
will always be resident in the ICVC. Note that ICVC software
is distinct from and not interchangeable with CVC software.

The ICVC may be distinguished from the CVC by viewing
the back of the plate on which the display is mounted. (Open
up the control panel door to view.)

CONTROLL-| COLOR OF | CEPLNO. | SOFTWARE | OTHER
ER PLATE (Hardware) NO. MARKINGS
"PIG I" mark-
. CEPL CESR ing on back
Icve Metalic 130455-01 | 131204-0x | of green cir-
cuit board
CERL CESR GESO
cve Black 130286-0x | 131158-0x 130045
MOTOR TEMPERATURE

SENSOR CABLE

COMPRESSOR OIL DISCHARGE
PRESSURE CABLE

BEARING TEMPERATURE
SENSOR CABLE

COMPRESSOR OIL SUMP
PRESSURE CABLE

COMPRESSOR OIL SUMP
TEMPERATURE CABLE

CABLE FROM
CONTROL PANEL

QIL COOLER THERMOSTATIC
EXPANSION VALVE (TXV)

OIL COOLER THERMOSTATIC
EXPANSION VALVE (TXV) BULB

Fig. 10 — 19XR,XRV Compressor Controls and Sensor Locations
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The ICVC has a stop button, an alarm light, four buttons for
logic inputs, and a backlight display. The backlight will auto-
matically turn off after 15 minutes of non-use. The functions of
the four buttons or “softkeys™ are menu driven and are shown
on the display directly above the softkeys.

The viewing angle of the ICVC can be adjusted for opti-
mum viewing. Remove the 2 bolts connecting the control panel
to the brackets attached to the cooler. Place them in one of the
holes to pivot the control panel forward to backward to change
the viewing angle. See Fig. 11. To change the contrast of the
display, access the adjustment on the back of the ICVC. See
Fig. 11.

English is the default language.

Three other programmed languages are available as options:

Chinese

Japanese

Korean

NOTE: Pressing any one of the four softkey buttons will acti-
vate the backlight display witheut implementing a softkey
function.

INTEGRATED STARTER MODULE (ISM) — This mod-
ule is located in the starter cabinet. This module initiates com-
mands from the ICVC for starter functions such as starting and

e ——— ‘
g |
U
| | CONTROL PANEL
! Lg DISPLAY
: I (FRONT VIEW)
1
1
[
! |
1
i
| CI TS @ :
j _ CHILLER
‘ I VISUAL
: y (Cltg\lfg)ROLLEH
[
1 0 0ogo ! FRONT VIEW
I
1
(
i
} i
E;:u’ ——————————————————————— Bl

| CONTROL
PANEL
(BACK VIEW)

4

V[ | 3 [+

DIFFUSER
SCHEDULE

i e I SETTINGS
(FRAME 5
COMPRESSOR

& AND FRAME 4
WITH SPLIT RING
DIFFUSER OMLY)

~#—7— CHILLER
VISUAL

o 1 CONTROLLER
REAR VIEW

CONTRAST

stopping the compressor, condenser, chilled water pumps, tow-
er fan, spare alarm contacts, and the shunt trip. The ISM moni-
tors starter inputs such as line voltage, motor current, ground
fault, remote start contact, spare safety, condenser high pres-
sure, oil pump interlock, starter 1M, and run contacts. It shuts
down the chiller if communications with the ICVC are lost.
The ISM can also act as the interface for PIC Il to the VFD
controller,

The ISM module directly measures current and voltage for
each phase. Calculation of power factor, power in kilowatts,
and energy in kilowatt hours is performed by software in the
ISM for constant speed starters only. All of these values are
transmitted to the ICVC on the SIO (sensor input/output) com-
munications bus. The ISM software also defines conditions for
transition for different starter types, and it integrates 12t in mon-
itoring motor overload.

CHILLER CONTROL MODULE (CCM) — This module is
located in the control panel. The CCM provides the input and
outputs necessary to control the chiller. This module monitors
refrigerant pressure, entering and leaving water temperatures,
and outputs control for the guide vane actuator, oil heaters, and
oil pump. The CCM is the connection point for optional de-
mand limit, chilled water reset, remote temperature reset, re-
frigerant leak sensor and motor kilowatt output.

CARRIER COMFORT CONTROL PCWER
NETWORK (CCN) CIRCUIT BREAKERS
INTERFACE (CB1,CB2)

— SURGE/MGBP
PARAMETER
LABEL

CHILLER CONTROL
MODULE (CGM)

CONTROL PANEL INTERNAL VIEW

] CONTROL
PANEL
SIDE VIEW

REMOVABLE
BOLT

HINGE

CHILLER IDENTIFICATION NAMEPLATE

Fig. 11 — Control Panel

15

s |



JINARAN V.

wuamamMsufuRednsdsBiuvasgdn vidm vineameeulne Sie (vvw)
(AOT Supplier Sustainable Code of Conduct}

I T T TN 0L oo ssrsssessssssssissssspssnsmssssassspssssmssssssssssssosssgs s bsHiBsss st esammsns

[}

Falugdyriuuion virendeulng i Wmvw) Men.) A NaTN. e
= < (= ] w12 » et & e 1 o P = [ t=’i)
FaseludeziFendt “gfwes ven.” lasunsuwnmemsufifedsdidiunedan ven.seasidensiil
uymin

ven. denujsiusdonsaniiugsislindulnedrsdeduluynnizuiuns dniu “wumnansdoia
oty TafuvesgAn nen.” Teldgnimuaiu leefianswnilenuagveuwaliegaelddeivuauas

= o P & an vy a o = v o = v v

AvNeiiieIdes ATeUARNYIY 3 IR Lawn wWivgha deu wazdwindes WeduadulvigdAves ven.
anduausd1aldddla Te3usssn insndnduyveru quaodreudouazaiulasnievagniig

as

U
miidmanszvufsgurunardauindanainniiaiive dunsittuguaianiiwasuunUfiRig dei

fiftAsugia - mImiuguanansiia

1. msufRaunmnguung sudeudavssy uazeamdadndgeia: dfwes nen fesiilugsivete
imsnngnavesUssmaLarssleutatiduras ven.agruasndn wasaillugsiamuninadesss
Tngusrminmsinduun vieveinlunnIuLu vseussneussiaRangwy

2. m1sSnEIAINEY: Afwes ev feufuinwdeyauastestumsiilvavesdoyadidunudy
w04 vev. wazlithdoyaues ven WiHiilaSnquazasdiifiangmuneg ieUsslomlduyena nie
itauszlevtinienisin

3. prudaudimwaysslovdvianausslevhivdou: Afves ven dowddli nenvsuiu
aednualdngs mawunisandunsla q Adurayssleviudeussuine vonuasgi

4. MUt uazngsENITIYsTUNI9n15A: AR e e asdesuFiRrunelinsudeduiial
Wussruwazdniunsnungnenisudsiumanisiegiaundinin waghinssimsduladeas

AHANTENULTAUABAWINNNITA



q

—_

= el

aAY - AMTIRNULATMITIATNENSNY YETY
a1¥eursiguasAaannEYel TN AAUEY NEN.ABIUALTNIUA LB TR LAY
auasadelivanzan 91 anuiilazanmiedenlunisiiny wasnisquaguamuesgninalay
AU doARRRI TN I NTRNATFIUEINA
BasnMYaenT15I 199 genves vandesmiugsialaeunaanmsldusamddu deediiiniglyd
wsswliaiasle waslelenaliusanuansasunguifieonsanasdasedldnungungves
Uszine
Arsrauaznsuszlnd dinmos new agdasinerdnarlvavsusslomisulafignanefialsisu
ag9gneies 1TusTIN uazRTImUAILALIAN
msldusearudn: dfves ven seshifrusnuinfifloglifunasiauingruneimun wes
loygneliifnvdoyenaiifiongsiindy 18 ¥ ieulunainardu vidsluaauiinidnuny
\udunsy

sozian lun1svien: Afuas vien. azdesgualiliusanuinuunuAuninfingmngdmun

Milrsmiinsinuaisiakasmsrinanuluiunge

. msujuliagavindgs: ffinves van.desfifesraviniieudegnite legldidenufjidlunig

19974 N15TPAWBULNY MIIFUNISHNEUSY ASLEBUAILMLG NSENE191IDN15 WBana1INeIuY
SuilawnanmIlukening Wend dudnle 811 maun 91y Anuileunienisdies datuam

ANSALSE ANNANTHIATIA UITOAIIURNT

@
. MEAENTN: ginves nevsesujiRuaznsdniuna@ndluldagiunsumunguineiivun uag

Tdunidndadrsdrsaruldidusssu
AIAITWENSUYWEYY: AAYRY Ve foumswiviuyveruwasiim s URrogninvemuedis
Wusssu munguuisuazuinsguana waziuilliiinsnszsvihdulumssesdiamesenisuas

A TIEIMIANAWUASNTVNYLA 9 NN

. BINIUANATIVE BT INBNEN: §A1YEY Ven.fesU JURmunganeusRuIvInin STy

| 2 7] @ = ) o 1 &l
ANIAINTBUTINUBNEN LAEABITAAT BN TA QI LAY IV ILTIUNT DA HITILTITU
AT laAaUN1TI199U FIUNe il aliuntaasenansuszasnvessnudeufiulaeidnves

whAIRAaAAaT W NrsayeraiauliaansatenTeIeNa1sANE 1o W IR L

10. ArwsuAnvaudadens: AMYDY Nen.AmTuaaeantimlduiidlunaiauuas fulinveu

ar

fadany



fAgawanden - nsUImIIAMIRIndouLATaRY

1. n1sUsMIsIAnIsAanda: Afves e desudmsiansiandeuniuinasg dordvun waz
wUTRTRAEYe Tunnnssuiumsmdauaznisiudns wenslinineinsednadneue
ansansynusudannden waghisieruiondeusimalifiugueuseudns

2. smsnisdesiuuazansansenun19F wandan: ¢ nen.szdesiduninsnstetuuas
mupuaiiy 977 veudy e Wessuniu waivmsenme uasfeFounsyan Tnedosmununie

UrinneulasyeangdneuanAunginuwasiIATgIuEINa

von.manisligAiasanduunin1sufiameni vanismriuguaianisid n1991euLaz
n1sAIINANSuYBEYY wazn1TUINIITANITEwndeulazuaiy iUTuldlunisduliuauvesEn

wionduasulvgaduuimafiRedndiduluvsldgunurasmuieamuniumnza

=y

dlag inla uazdunsu wnumsuiRedndduresga1ves nen. uasanasiiaz]yl
munwImMessnanilualssnuinmssdugitaresidvdmdiiendes nsazudddigndrewesuien
ndemnauiunusniaiudeyadadundngunisufofauuumieiily wasdwsulioui new.

59970

2/

BB it SN NI

(Usgyiuasiuiem)



AOT

U3Gn memegulne 160 (UR16U)
Rirports of Thailand Public Company Limited

@

ATARNWIN A,

Rev.01

?l'éJ‘U\‘iﬂllLLa @:ﬁa mwmwﬂaamﬂuﬂﬁmdm

(o)

thenadlaanng lnsn1eauiLazaid1auNe




auAgnsznsNimuaasIulunsusmsuaznsdanmsauanulasady o 1¥eunly
' 1 Ed
wazanmwIadonlun1sieu we. 2549 wuaa 1 unia 1y 4o 4 Wnededredidsumundudunio
9o 1 9/ = ws a [ YA 3w o =L Qs
Asuminaudndginaulusailsznevfens salildetisdusazgiandlenuilaoasely

1 k-
mshudmsugsumndnan wediuguansduiuavvesfSumunldiiullawagasznsieil

L

thenrlasadelunisshauuazedeunis Ghle.) lasaideinunazdilodndioanu
tasaselumsihaudmsudiume earugumalfidauifianuFsse s ummadinminu

A? o yJq ¥ 0o = a [ o o o wag ¢ 9
Tuduit non. Wlddumwamadunmsduiunsneduanuilaesdslumsinuuazal §idlignaee

v i o
ﬂ‘i’lJﬂ’Jum'liJﬁﬂgHﬂJ'lEJMﬂuﬂ

shandwdasans lumsiinuuazedieul

1.8.61



Qs QS

qJ TA r ¥ -} Q w Yo
VDN mm::g]ummwmmﬂaaﬂmﬂum'smamﬁmmpﬁumm

ewemupuMsURIRNURTANEGE)

s d
1. Yagilszaan

V9 w a’

Y o w 14 o o o 9 d'. a wn et
Patisdunazglonalennuilasasslunmsiiud miugsumun maniugumsidgiaauni

L)

E I
£ =

4 L I Yo & v Yo voodw & o v o o
Aol Sahauie Mgsumnsuduuaz i umungaaidnhau luiui nen, 181455
sy lumsdwiiunisfeanuanudasasslunsinurezlfialagndes asudau aaiinguane

w oA

fmua TaefiswazBeandidgde dodfiiaduanuilasadelumsiumescuiiisudssdedsuase
' A 1 a v Ao g Y o/ ° a wa P o = =
199 uazideanemanasande dorn tasdenunihlunmsdjinanundasasdy soudimsswaunisia

griamauasdumun et nen. nsw

2, 1IDA13D19D9

1. ngniznindmuanmsglunisuimsuazassamsatuanulasade erdoudy
uazanwuadonlumsfIaIu w.A.2549

2. ngnsznsndmuanasgulunsusmtazmstansdunnulasans o13eunly
wazermmnadenlumshauReatununendie wa.2sst

3. ngnsgnsadvuanas g lumsuimsuazmssanisauanuilasade 0130ty
wazanmwadeulumsienfufuniessns Tudu uaznderi wazss2

4. ngnIzvnsRmuuanInsgIulunsuImstarmadamsamauUasndiy 91inaunds
wazanadeslumsvihaufaiulni w.e.2558
5. wsznstiygnnuilasans e1iewily uazamwnadonlums iy wa.2ss4

3. ﬂ1§ﬁ1lﬁuﬂ1‘i€1}1uﬂ’ﬂNﬂni’)ﬂﬁﬂﬂluﬂ'ﬁﬁ'ld'lu

o = o oo Yo
3.1 MIANHUNIVIIVIENE TV

aw Yo 9 o wa o o = I ) @
3.1.1 Uﬁﬂﬂﬁjiﬂlﬂﬂ1ﬂﬂﬁﬂgﬂﬂﬁ1ﬂﬂawll'lﬂﬂ'l'lllﬂﬁﬂﬂﬂﬂsl.uﬂ'lﬁﬂ']ﬂ'lu‘ﬂlﬂfﬂmﬂﬂﬂﬂﬂﬂﬂ

L ]
@ =l A

atunsasa fatiiie liinennudasadelunsiinuveswinauuazdnneidos
aw Yo Y w Y o 9 A w 3 @ 0 -
3.1.2 vitndSummdesdalilidmhnanulasadelumsinusedudg uagh
nihhadingasgnindmuaniasgulunisusuisuaznsdansaiuainlasass s1Feunie uas
amadonlumsiinug w.a. 2549 dvuald
av Ve Y o oq ¥ o A Y awas Y A & b g &
3.1.3 uSindsummdesialdwinauniedifiianihinuguniesdng fludu nifeil

° = 9y o o A o A o A Aa = 1 a
mﬁmmuuu‘nqmazwﬂmm‘lﬂmﬂﬂumnmmﬂ NIDANHUZIIUDIUS NUANNTUINDNITLNA

[ o & o { o
SUATIABINUMIHABL TN AUMANINAAT 33A1TNARUNIER LA

N



oo

Yar 8t Qs o 8} ol ' 9 a
3.1.4 viEngsummndesiaginsaiduasesmulasadiuaauyana liniinnuvesau
Y [T 9 1o 1 A o o o ¥
laauld sdattosded ldunasgulddnitnguuearudasadelumsiaudmua 13
3.1.5 uSEngiumindesnsndeumsiiaginmganmsiinuvesminauveny
=i ) ) ! o o s o Y = wa
dhalsedmnipeu uazdisenuld dile. na maRagifimauinmahaulddessaumsnagiiameg
T edo. nyluiviindsninaeuaaumsiegidmgoinmsiiauludesdusouioads  Tavszyda
Aumguoamaingiiamg dnsaemsiagiamg A udenevionsuiady Suuiuiidesveain
Fnuen

'
a o kY

3.1.6 vitmdSumindessammizyaansillanummsatazlsyaumssiimug au
= adq ¥ o @ 1 [ ] a w o ; 1A YA v A
saglviruaan nanud dyrenimdasadsodinitanninui Tasnnizes1sss dimihnaruguay
Tuay Taua ¥anthau Foreman) , imhnawilasads dudu

a w9

3.1.7 vigndSumndestszmathnne lusesnrunlasasvlunsdhaulddaeu
2 - Y ar
uazilszmamsoudaldminnumpaunsiy
3.2 MIduliumIveIvmiaY (Foreman)
o« a s o 1 ¥a 9 Y o ar
3.2.1 Midvquaazatquamlgianussswinouedilndda Tyldwiinau

UfiReuded T Niivaremsiindunsienionts iagiiame

9

=y

%o < 1 ) & o e ad ] A (7
3.2.2 W wuzdwnwiinauluiesisnsflesfiugiimg uazitmshemflacass
3.2.3 auguaua ldwiinaumuldgiasaiflesfudusssduynnanasanainjifeau
o =
HGRRUGHN
= ) A 4 A ' o q 9 2 =
3.2.4 MSUNMINIATNITAIY MTemudenduy agirue lumsiIiauiug Tanw
Uasafoniudn nielinudsadosasndudy mindauiuinnasnmsiileg lueawe nie'hi
milvdngilasane Tngamsiniutazvinialsudiadimsihaoundeanminadoulunisiinu
A Vet o d?
o lvliarmilaoatuuindu
T o
32,5 hilaeslddgidamnidszaunsaiioslufonssulan dhnvnssuiuadnis
mszonagiamgnnmsnanuinievelszaunisel 1@
3.2.6 w1l lddunaanms umolazguamwiinaugnay yadu yonar dr51eme
TinSou aslifdsusumie i lddn 1w Termsiiuw wiedaliasaw Tdawe wihiia Feu
< ¥ oW yvhvvd Y o woay ‘o 9 vy 4 yo1oy
gigwinia ewd 4 feuds eausuuuazdovig lignioslindiezudeanliauie vieluniou
3.2.7 asnanmumitinueiinihauedeainaue ugasldynaulszsndn

Wavthadinawdsluezielldegansadslumsduiiums inannudasadelumsiauduynau

N



-3 -

o 1 =) o s A 24 A o g g
3.2.8 niwe v ldluswaz@saauilaoadt vesginsoimiesilomiosdns NlFluns
o wa 1A o ' y
Ufiae Teommwzedndelssauas lil
o s 2 ¥ o b 1 3 A o4

-szi ginsal/dalgnadaransianats wu 1veunyu viegnsaidus
ihddlnddeuldmaunu

- lealadnsoeaile gunseifigndautlawud lvan wu aiumseriutusiiooa

L3 o [~
msanseutlosiuazinaesn
3/ @ 4 dAa &£ o g o
- huflesfunisinaduinile duinidumsuiafugigavesny
e )
-l ldmsinuveamnuzmnizioiinaiy sadeues sadunioeile 30 Forklift
g & o Y
soRsUAn Fainguesdny
= ¢ 1 Y a4 9 oA ! A4 a2

- wssugnsaiyglMidsane it mu wen son MrUsIsULIAI 0 aTUAS

figa tioanaTomaudilgrunwizuih
3.3 MIAuiuMINOUI N

L

3.3.1 USTMASUMNIIE Ao wdhHuAna1Na T uI SEuzna I UMSIAT UL SIS

o
1

° ] = as = o o A o i o
Aruaiavesnu neuntsuaunwdyan TasuSdnifumndoudademinnuinzidhuninu
Thnsw Wedaiidasoygna vazifie Iddmihnsnuaiwlasassannsaasvaey ldnasanaiiieglu
4 d
Wi new.
= o 8o ¥ as Ao Y o o < & 3
3.32 viEndiummzdesdaassynannshidnawg o Usyaumsalmshauiiifoades

tinrwiuazdiruadluFesnnudasadelunsiu eldawnselfiideuldedilasady

aw Yo Sa = o Y Yo A
333 m‘y‘mg;i‘ummam’lmmmmmmﬂamww wummamm"ﬁmumiamu’luwm

a wa

o ° 4w P & -:i o nly 3 o
‘F]'J'lllﬂﬁ6ﬂﬂﬂﬁluﬂ'l'31’]1\1111Lﬂf]’3ﬂﬂﬁ'lulﬁf.|\1uu‘] TﬂFJ!.‘ﬂ‘W’IgQWHWﬂ;]HN']EJﬂ'J']?J'L[ﬁﬂﬂﬂEIiSﬁH ﬂﬂ@ﬂgumm

9 ] =8 ] o c; o Y a 9 o d'l = g a{ k)
ABIWIUMIHABUTY i I liinaamSounaztlszme v daidou/dos Tununnierim

4
-t

wiofiFomas , mevhauuuiigs , nsvhemlufisuoma, nsiauiidesldmsniisuase , myda
feafussd , msvionuiidesldintessns Tusu wiferh sa Forkiift 4ad

334 fiumndesdaliiidmhfiaaunlaoaselumsie ) Taeldismou sas
Yszanwes a1, lidesnimnasgumuiingnssnseimuanas g lumsuSmsuay mssanisd

anwilasase 913w tazan wnadon lums iy w.e.2549 fmua



@ A w A 21 r = Y a "
335 I'gl:i‘]JmﬁJ’mllﬂﬂHﬂWﬁ']‘l—WI3Jﬂ’)'lllLﬁﬂ\?@lf]ﬂ’liLﬂﬂQUﬂLﬂﬂW?Bﬂuﬂ‘ﬂﬂ Lmz‘lmﬂu

e

Uszianfamamudadmuause nu. (o 3.3.4) asualiidmihinnulasanslumsyinnu dail

gniie  2-19Au vl iamthan
9Nl 20-49 Ay w.dwmthaw 91 vims
9
gnie 50-99 A . mﬂuﬂsﬁ’uﬁa/mﬂuﬂ vildamdhay 91l uims

¥
a

mlmaﬂma 100 ﬂu‘uu"lﬂ 91).3 www/mﬂuﬂﬂmm ol Wamilau e, usuns
33.6 @iummmaﬂymmmw‘lumﬂ’;’lmﬂmmaﬂmﬂﬂquﬁmﬂmaaumw (Wamsilszdiy
AMULTBIANNENNTT OHSAS 18001) 1914 I1UBNATT SIUAIUIFINIT IUUTATN IUTANNEE 489

9} [ Yt W 9 P as o a ar 9 o 9
Apava lvlmnihnanulasans lunisvinuszaunamiianu @U. wavihaow)

3.4 mskd - saniui
. ¥ ' H
3.4.1 M3 - oonelfideuluiui nen. wsEndiumundedldlszquazidunied
. )
e limmiu
9 1 L 14 Y Ao o 2w [
3.4.2 Tnanuswiedumninninynnulasadsuazaliaauunasnisinyiniiy

aoafseduninTa
3.5 Uassnanuilasany

dumaazilszgriudn — sonszliniasmisnnnuilasasisedmsania arugy

9 9 A @ = Y & A Yy ¥ A @ o
Tﬁﬂﬁﬂﬁu']ﬂiﬂ‘ﬂ'lﬂ’]'mﬂﬁﬂﬂﬂﬂ uﬂﬂamsmmﬂuwu‘n non. u],ﬂ‘i]Siﬂﬂﬁﬂﬂﬂﬂ'i'iﬂ'ﬁ']ﬂ’\]'lllﬂﬁﬂﬂﬂﬂ

v & o 3 w o vy v de o
UYDI NDY. llﬁﬂlﬁﬂslui}ﬂﬂﬂﬂﬁL‘PTuklﬂﬁ"lmlﬂﬁ‘]fﬂl%uﬂﬂﬂﬂﬂﬂ'l nsou v nenulasane
o d v a am A 4
asaouldaasanaifdun §ianuluiui nen.

3.6 MSFME-00nUDITOEUA

3
=1

A3 - @@ﬂﬂlmmuwmméf@aﬂﬁ indail

3.6.1 muwmummwmm aannﬂﬁmzﬁ'mmumimsmaﬂumummmﬁ'ﬂmﬂam

SIGREHE

9 o

3.6.2 fATd 20afi oy nduisnoudgndesamyszinnsafingmuneimuanaziwduse
S udunith nemn. fMmua

3.6.3 E]‘IU‘W’IH‘H“T'INWHL i - T'Jﬂﬂ‘l,uW‘LmWNﬁ'm Wioansu wmﬂgmmmvmﬂmmv

@ o/ Qr

‘ﬁjﬂ IAUUDY NON. ’EJEi'NLﬂ‘i‘\iﬂ%ﬂPj B%ﬂﬂ\‘]ﬂ']uﬂ'ﬁﬂllillﬂ'li“lJ‘lJ‘UfJ'lHW'lTTH%clul"llﬂﬁ'mfﬂﬂﬂﬁﬂﬂ'lﬂﬂ'lu



@ v 1
= o =)

3.7 wuivhwmldiadsemanezivaruguys’
& 2 4 v A 4 = a 4 d4d, v Y s aya P
VFnURUAITY Wulwan13 iy nienunidmua i ldinaauiouas
[] a \ o g = = =~ o =
Usznw iy vinaueawiitudemas msnd a3l 4aq dusnaidewihuiltinasuiou
£y A o g = a o A
uazalszmeld Fwguyriedianavia snduluuinaneyginluens (Isadunmaiosmuiy
Y ~ v qwqc:ly 9 = = oes T 1 [
mssyaanaziuguyns) daildiiniivzdsstolfinednimnsaia
3.7.1 1flanToginsaifionnelfidannuiou Uszawld Tnsdniilode nyAaniuda
3 ¢ 4 ¢y o w & d Y w w9 & a W Yo
sastegulnsalgayns usaoud Mutludhiuimehudinandudusdiuaauia vinaanuezdsaii
o 3 Y Aw o A 9 d? a 9/
thn Bsudmrhisauarwilasadsidszgmathiiuiinaad

¥ 1 o
3.7.2 nen. oyanaldguyys wusnuida i lAvini

Y s W d‘! @ o
3.8 diranumanNdasasulunmsiinu
3 s o o 2 -2 A [ a 9 @ [
3.8.1 ASumumnauezdesdinduiewnnuiasadslumsiinu uazlyanuseliasyis
Tumaihnuiinudedunse
1 T 1 d‘ o ar =4 | 1 Y o o 1
3.8.2 win il hnuiegdfinnulasadufivanoniely desnganisdiaudenan
v o o ' A oA ¢ Y & A ao o TqY T
Wuf uazd¥uilye douuey wsesdie gunsainsiiau vienlasuasmsiheu v Tiudlehiianu
Japafuieanouda J9ezFuiause 1114
3.83 aesdinnudnloluauidiesuiase Tasmmwznun lasuuourunelny
9o 'Y g o " 5 o 9 ¥ g am o o
wingsumn i leduseumsihnussdoagaianuuazee o lndlaiTminniu
Y Y 9 o Ao oo w o o a
3.8.4 gsumunzdesdunsiuaaninuglnsaiauanylasadioiazglnsaiaumas
TuuSnanaueaieuy
3.8.5 fFumuvzAvIn A MIRYsImeangndu luuTnaminu
386 fiumindesauldglnsaiffosiusunmedauynna amnnudufuvesan
Wasudiunasnialniiieu
¢ & W ' A o vy o A % &
3.8.7 ginsalflesdudunnediuyanaminnlddesiiinasguanunng mneimvuanie

TMTFIUEINATUI

]
=

3.8.8 MINULUNGIIZABaTY Safety Hamess (Double lanyard) Tuasdninuuuig
e dy d o = o A o Y= @
AuAiusonImazlisfuanfitung 1R 1y Safety belt muamumuizay
g o A A4 A A o A4 A W = &
3.8.9 snunmfuniouvou i wTeuveuuia soun wiensoadnilan nen. nie
aguanemua §ldaudesumsousumundninasiniimua
= u’: [ 4 w A YY)
3.8.10 MIAAAT MIToULTY W3DAIATIVADUMTRISNIHTBIATDeTloafuEUAT YRl

A w 3 a o = o 3t ] s W
INIBNINT Glﬂﬂﬂﬂﬂ1ﬂllﬁﬂﬂﬂ1§ﬂ1&uuﬂ1311’!!.‘11115]3151@3&?1“%@@1&

N



3.9 gilnsnidimis
9w o & = 4 a A 4 g o 4 &
AFumiiaise euiRes suimatllszae Tunaiuh aunlfieTessud nazaudun
7114 viomlinannuiownwis lwvansiwdesiamIvuglnssidumaidaniuda (Dry Chemical Fire
o T T Cd 3 4 ]

Extinguisher) v11a liitfoendn 15 Uoud uazdesdiinasgududidlu 6a 208 uazzdosrhuminsinaounn
hedumamTamminnanulasasslunmsieu Tasdwumasinumsasaoy wzithouenanius
9 9 3 = oo < = 9 1 o o a e ' 1 1
wiould mindunuvesuiinaasinanuginsaidumawds wuigdnsaldumasdandiegluaninlyd

- = g L] a o 1 VA
viodsmadosnivua USEma oz lioyaaldiGuau
Y o & 3 o o =
Yamruaauq lunmsligunsnidumas
o o = gt 3 3 ar a A ja wa & o MY A A A
- gnsalRumAszdo s IIfuuSnamd§iaau Smusatiunldldiundename
NI
- HudfumunimSetuginsaisumdaves nen. 1114 ndunsdigndn) uadeands
3
wilna now. nans 19ynasa
o b v o A = o o o a v adda 4
» A5uminezdsandantinay ven. dielinsldgunsaldumasiuiinfeyu
¢ ot
3.10 qﬂnﬁmﬁmnuaummdmuﬂﬂn (Personal Protective Equipment : PPE)
a o o oo ' a s e 3
aadenld msaua uaziiyednugdnsaltlesdudunswdiuynaa (PPE) Tl fiiAdail
s owa 1 o o ] 0 A
3.10.1 fifiReaudesanldglnsaiflesiuduasieduynnanasanainmsiausziio
1 =y dl = oway
ag luuFnuhdinau
A ¥ ' v w ' v @ < A4 o
3.10.2 enl¥gnsaiflesfuduasodiuyana Irinmnzauiuanuies nsemunfmua
Blulveyaemsinuiiinnudedunie
¢ v w 1 =g ¥y Y o 1y =
3.103 gunseitlesiudunsisdruynnailddeslduasgiuiusesedntiosniuingring
fmua wiennmiisnuiimenanis limssensy
o/ o & o ! - 3 2/
3.104 asvaeuamu Lazauadnuginssidessuduasieduyanalindonldan1aa
DELAND
o 3 1 oo o o o e 2
3.10.5 vhwlduduatissonpumuaadlginanulunanaiau
3.10.6 As1evuuigadeald Safety Harness
3.10.7 mildadunsesenaniifodllimmneausuaudssresmaniinldlunsdhom
3.11 PerfiRduanlaeasslumahauiiinmndesduane
st IuATa N sden AR AN BlAMUSUAT BT 1Y MTTIIUUUNGS
i Ao ' & e v w Y ' < A4 gywy oy d
e luiisuend AouFulfialundas Tuszdesosygianowiuau melidmihiniuguau

[ 5 3
w01 nown. laasreaeuniiuasaisnauwsuan Tasddunsumsiianuaatl

4l



3.11.1 Mmamnuananudeunazlszmald (Hot Work Permit)
1. fauguaudosiumssusurielinnug luFesnsiaunifiaanuiounay
1lszniel (Hot Work)
§ A4 0 [ o =]
2. luiwunafiens h IMdesiimansaeia % LEL uaznanisasrviadeuiu 0% LEL
& ° Y]
fevzoygna uaziimsiailuszos
3. ffumindestamIsuminnudhluninumsiudanediadeos 1 aude 1 0w
ﬁ’. o g a 9/
ivetlasiumsifamegmas lud
=4 o o a . . 19/ 1 1o 1 adq Y A
4. 193 EUTINUIWAY Fire Rating 14108031 6A 20B w118 @101 15 Youa Wifivane
: o =) = 3 @ £ ' rel o
5. uiieu da Mo wzdosdadefin uFan W uazdosogluanim@ lilivag

{ o a e o i o [~ o
Adlunarranuia T Taaniinin Asbestos Tanulusvsed 1A ldemwisonsraaonld

a

3.11.2 anuaeaduaniUNUAdUIMA (Confined Space)
v Y o o = o g o
1 Ay luidueimennau (5MDIWInaU nemn.) 912ABvDaYR AN

lunduernea

1

2. firaomAeauluiidue1me (Confined Space Standby Man) azde 1145 aemae

HUMIBUTNANYHANG LAz TNTBATHUAYDY NON. BERTIBY 1 AUdD 1 Foamudiosn

o

4 7 . < o A o
3. Avue1malugUnsalfiil Toxic Gas Avadmualiiinsaileiaussemeiniu

¥V e

£ 4 E
Y a o é 1= .
Suasietiue Taslumsdhsitad Confined Space ATalTNIzADITONA LAB ¥99A04 1T Toxic Gas AnA1g

=2 3 o a 3
9zE@ T INAITTUMT 18

4. fFumindeunion uaserdnei 19

Tuisuerneiifusedu T laitfiv 24 volt
(ac/DC) Tasdaadauns undoutlaauswu v lindon dfuimmndounion Air Blower 38 Exhaust Fan
W30 Air Bjcctor 111411015 520189107# (Ventilation) Tufisuensies

5. WwdFumnldazun titity 9 Iidh au Tulasiou Hudu ves nen. Tay

9) ¥ [ 3 e 1 2 o 9 9 a o Y Yo
Eiﬂtﬂu?ﬂ%@]ﬂﬁﬂﬂlmiﬂﬂiﬁﬂﬂ Utility $1199] 104 Wiﬂﬁ'}ﬂﬂ'llﬂuﬂﬂﬁﬂl‘lﬂiﬂﬂﬂiﬂﬂ"l %59]?]\3]1@]5”@1}‘1@1@]%1\’1

Fd
NoN. NEUNNAT

1 b = &4 9 =4 3 o A o v 1
6. @iummma\m"lu‘swmﬂﬂumwwwmmmu“luwaummﬁwmumiammmq

¥
]

3/

= 1 o 9 Qo a o o A 9 o w 9 9
gﬂmmuﬁmwwwmenmmﬁwieuﬂuumuumﬂssmmﬂmqmﬂaummﬁ“lwmmsammﬁﬂu“lﬂ
3} 9 o wa ;c; L1 4:; o ot 9 1

7. dlfiaauluiisuermafduminaives nen. uagdfumin deriu
ASOUTHUAZATIVGUAMATNATMUA

8. nsdisuiludesldaiosronielanuye nAon (Breathing Apparatus: BA)

= o R o w i e A o

Tumstiigusimali ldnrderinueimanindesaainiminiu Huldenennnisisaoima

(Air Compressor)

e



3.11.3 anutaeaselumsinuuunigs

~ = o = di’ 5 v f-?l; LS a e
STUUUNT U AITNWIUUUNTIDINWUAILR 2 mmwu"ﬁﬂ Tﬂﬂ‘ﬂ%ﬁﬂﬂﬂﬂgﬂﬂ@]']ﬂ

-7
Yofvuadane 11

Q ci cids} a s = 9/ o 1Y n'a 9
1 Myduuaganiddinawiy 2 au Aeedalniiany

a ga

2. nsinauuu g 19dU § iR a fnﬂuu"l;u'xﬁu 2 v o lidufludoadald

' '
o A

t4
tiladu Tavennldgunsalnnualasasesus 18 i ula 50052190 32191 §1us0e Hanger Roller iludu
¥ o o ' Mg Yo ¥ o EY ya o woa w 4w
sadu M uuuigannnd 4 was wag T 1@l amndvun szdeldlindatsfouun@uda
(Full Body Harness (Double lanyard)) n3aer1eme3ianaTafudiuves Inseafefilianmiunadauss
P I

Hindudnday

3. sl fianuuuig

oy ' o Y @ o 1 oa o o @ A A =

4. prdiguarsdiumsdaasdosdarhmdoiissetlestuiaqnieailonen f

smvzanvan 11l Taudilfianuivhanunioddyasamas

@ a L T i 4 i ' o
5. farhthedeunsedeudentlasiulilinudr h/ luhsudvrenisgniag

fevosviauld
Y A wa ") = = 4 1 =] o @& o L) 1
6. fufidenegd sz an eweiealiaumasinuegdeawaaeanm
o o A ] 3 = 2 a wa T gl o
7. ¥aq gilnyel uaznToaled1aq Mldlumslfidnusgaiuuniiiaig
Wi5eu500
3/ o o q g Y A Y =2 ) 1 ) =) 4
8. m3vudnoiag gunsal 19 ldFenynudinaniondounun MiuTeuniovin
AIINATULIU

9. vauzftirluan anuse nieo wigduihazues Tvgamal idanuungesiui
3.11.4 anulneadulumsfiana msld uazmsseneuiied v (Scaffolding)

¥ Fd [ ¥
msRada M3 l¥ naznsTenelesiuldlianwiunounisduiuammsnIuguns

P
JEAVEES mmmamwuwammmm“lﬂu

4 @ ¥ Y ¥ ¥ g A ¥y wa
1. ﬂ@un"ﬁmﬂ?\ﬁ / 'if]ﬂ'ﬂuu331“1ﬂllﬂ\1l%’]ﬂﬂ’]ﬂﬂ3ﬂﬂuﬁ1u HIDWTHUIVNAITY

Yasaselunsvieu me'lidaseasuanulasasy

b4
. 4

¥ 1 1 v
2. Fmsaadaisdunumaspuiinmua uazuvauthodahdsdadaiaiu

| ¥ 9 ’
o o Y =

o o oo =S @ 1 4 L] I3
anziimsandaisie ndeunsfualfianuldFanuainszez lna Tnamwizesnduiiongludunis

Teyos
a o & L)

3. dioAndarie uaTaudr I sdmunuatuves non. Mensavrouny

ay

L4

@ o LY = o s Gi a A r 1 g.fq' 9
slavagosawAuwinauvesiEndivmniimiiquaried i ninasnaeudmezeyymldiFuauld

i



-9 -

3 3 T
4, mysenoutiaiuliidadniuguaiuves ven. isasedeuanuilasaios iy

L @ = = & o w a 9

8
wilnamvessEndiummndmiiiquaissu gaiugquaneesiEndiumundetagaiuguaiuionou
<

aunszaudunse

= =

¥ ] ¥
5. mydantiaduiitinnuguiu 21.00 wastiulil destalddmnssuniuguainn

Tesuiludeanuuy sruim uagasivsoy

=1

6. mydlfiiRnuuuishufsdduuvesmadunieouu desRnavieiuvenn

=) n’l’ S = )
Hiﬂﬂul“ﬁf]ﬂ‘ﬁﬁllﬂﬂﬂﬂﬂ'lﬂlﬂﬂu
3.11.5 anudaeasulumaiinuya

-

o 3o 9/ a wa Y 9 g [ dy
msiuye ffumunezdel jidouamdesmuad iy dde1Uil

]

'
A A A

1 a A o 9 ¥ v Yo
1. neusunuyanianana iyl 9 szdeadudwesiunngy wo lasunis
¥ A A Y
pygnaudl Jasuuyala
Y (a wa 3 = ad ¥ ¥ o A
2. fufiAnudesdnyswazdea vauwn Ensya wizlidle uazduiiuns
qa 101z Meldnsmuguauavesdniuguan uazaAsnsiinmua
Q' = = 1 s =Y Q‘ 4:5 1 AT = Y=
3. MANUEIARUNA WU uiudy nIedausnmgiuaaiiiineonsoay W lday
kY v
vinaiu iuudsdmunuanuya tazngantsduiunsndhan Bieu swnddauquauyedinis
) i
a0l uazdesiunTesneniothadoulimsuilivenieas W ldauusnaiy
3.11.6 anuilaeadslumsiausngilnsaidioiiudy (Crane)
;vSA o o A & o Y e 5 oA
ms ldthsuluanuenglnsainiensesdns Indjiamudunounsdutiuaven
¥ 1 b4
gilnsai@eiludu (Crane) Taviidarmuadinydae 11l
1. fludu (Crane) uazgilnsalansendien desriumsasrvao Uz nAdRUIIN
= = g v
FransFouioeuad

@ 9/ o o Y

Yo o o b wg vy Yo o o 9 =
2. feduiluau glidygaudiwuilusy gauauau uazdynia samez fagaed

u

AUN3BUTUAINNNYUNEAYUA

v
o

EOY 2 ¢
3, Amuguatugndssas wdeimiinvesgdnisineginisen uazgUnssins
= v 1
ganiz Iiuuunu
] 1 -
4. fuguarndengniuguszyiemsiien wunssismsenndouiemi vy
3.11.7 mmudasanulumslifassghansadu ,
3 o 1) a wa =1 Aad |a wa A @ d?
grumudestfianungizidivy nesdsdginmeninulasadunal
o a3 w o v o ¥y a ¥
1. fauazginsaiilddmivussemanieldnnudu szdesimaasaaeuuaz i

ATNHNITIUGATINNTIY

N



_10_

o = . o 3 a
2. vl oandauunu Compressed Air iudunauaziuddosmMaoangou
¥ 1 ]
ponu luAUNUTNUATIAR
< o o § e W o 1 =
3. aududsfa131ndgdnsaindou nie lududaduases IWih deandBluiun

'
Q

: o C; 1 A ] 1
Fellgmsesiuiiunalavezdnldthasou Safety Cap asovls e lilaremols

w

A Y o e 7] 9 2 A o 18 '
4, mamapudeniny szdesldsaliufieennuumwizingnsanis Tstaveusay
w o 4 ' o & o Y Y w o
aauauazd iy gada 13 launsludnuazdingg
w o = 9) =] ] o o A A o A [ 9
5. famaeendudoaiy uenvaIndsfimezsiau vienis 12 1oy egrloy

6 a3 niefirhgelitesndt 1.5 was vidaeTag lifia Tilunsduey

q

oV -

aada oW [ o = o 9o o
6. lupsdindmaiusaededimvate q silanmeluuSona@edu fSumudes
[ a 7 o 1 1 o a = v =y y o
fausndafsoonitlumuany iy duiuuasdessaliithouaadlinswininuladunnusnm
v o )
famaartiala
w = T o i '
7. Hnendamalae1¥araads WennTe ld MilanwsufudessnnuSedatalils
9
soon Tassuuiusesiivenduan naziigniuguguasdinlndsa
9 w &Y ) ' Y = o & o Y o ar 4
8. unszunndamavione Iinansnsznuiues de1nilindnin 14
A g = A o 3y rog 9 9 )
9. liadndr1umuoendiou nieaois Sumeinudemaruios Bgamiiefsyz
¥ ¥ T
wiedeal¥ldnsnuisaosdhanenusadiy
10. Wurhdama 113y Vessel sadu asaitth ldowludsvnalugniinng
SLUWBINANA
a1 o o ¥ = =) A w 4 Y Vo9 w ow 3/
11. mefireandiiadestianing lulizss vieuandin mededniudinydos
IeriinuiuTaeldumiune Clamp 5@
3.12 M3AsIeEey Aamu msaudumstamlaeaselumsiauveswIEndiumn

@ =] 3 1 ] =y
asaswaouanulasase dhuuesmanilanlFdmivareasy uazdseiivuasmsnivguy
9 Y o a o Yo ::c:’d:l ) T a v Yo 9 o Yt
maduawdasass lumsiiauuesuTEngsuman watiiwe lulenuTindsumun18da 1
P o A A 9o 3t
wasnsmuguanulasadelumsiiauiiiisane uazmunzay Tagldsmualiiinsasrnaauniu
-3
aoany13aeae il
A Yo 9 1 9 [ o 3
3.12.1 v5ndTumun vzdosdssenumuniudaoadslumsmauld nen. nam
o & = P 0 A aw ¥ Ae w 4
UszdmmpeunTemuizesiath non. fmua Falliadonidngliznounis
] ¥
- FTEEAUTUIY uasAUgANUaINTYYN
o ar :z; 9} o e dy dr.
- Swnumdnauiidnnl faiaeuluiun non,
b
. 51&1&1uﬂ1sﬂszﬁuqﬁ’ﬁmqmﬂmiﬁmu(ﬂ'ii'ﬁnQﬂ’mmmmmiﬁmumﬂﬁm

) - | = 4
- FwnumgnsaiAnlnd nie TeauANuEevIgilaTal

=



_11-

= 9/ a o

¥ f @ o o
nen, wldrenuilumsisadunadunnulasasslums havesusings ummn

L

[ 4 ) [ = [ o T
TagonaldidutoulvlunsinsandadonuTindsumndnniaude 1y
3.12.2 miasnaouanulasadelamfamthauuazs mihiiarwlasaselunsiau
voafiumin szdesdnuilumsasnasudanuanudasadvlunuiiniuguguannauedudoiiles
¥
3.12.3 mInsnaauanulasadsazdenitnaounianmmsiulas g Ans sy
asfevesdiumin sadnsduiunmsammasmsmuguanudaesaioiigg Tdun
o alay s o 4 4 = ) L 4
1. 3oy winuiita nu@ssduansluiuiwans v vsoauluiui
o
W
¥
2. MIUGIAMNTUADUINATFIUTTNTHIIUAI 13U Job Method Statement,
Job Safety Analysis (JSA) udu
] o @ o [l Y 1A wa
3. mseulagnsaitesfiudunsiodruynan (PPE) voadufinau
¥ a4 TN
4. msl¥thadeusuanonazmstanuiuiies
5. mssnmmmazeauaranuiiusadouGenou
6. M3l iadladamggnay
9 - A4 A g o
7. anunTouvesgilnyel InFoedns inFoelionls lunsiniu
8. ngAnssuaulasadelunisviiau
¥
nansaTeeuanulasaie mnvzideud lvazdesaaamlflasumsud luilgmniv
4 at i A d‘l Qv 1 - wa o g =
pazudufeuniodems lduininuades edesinlildifagiAmgainmsianaudn

3.13 msdfiRnuiieRanizgiv

A yoa o P, a A o ) a Y q Yy i 4 4
delAsudygyudungnaiuniodygansungmaslnd WgFumunanuaynivui
Yy mwsw 4
Apailguanail

-3

1. ngamsifiaausiuiiile laowdvadyao

7]

i
A @ A =2

2. Taeindqunsalludh wiodadomdsiundsne wu Tandahdufadmivnuda
ynya msilaadadunaaie lWiiun

3. Jlswfufigasaunanugaiunadidinue Tasnsmuguauavessmihiniunloonasy
yoedfumu uaziamhauguau

a o o 4 o

4. ¥amhans e mhiianudasadtlumsiauvesiingiumun szdoaiudmau
=

AuazasiIaeLswde uazldudwmadaidmihnanlasaselumstiauees nen. nawsiun

[ a wa 1 o a o 1 4 Y 9
5. mandudhlfiRnurenimdamgnisalyi vznszidelenuguaa el 1dud

|



-12 -

a 2 Add a = o & v A Y &

6. usnauRfRandeduiiudesnsanmfiiesomsnsnaen Wuyaaadu
U 3/ 2 dy A ar T
i ldifgadeadn lliungasnan

7. msneudazgnduilunnuiviasenveswingu nen, Mezaruqgueaaiunisel
H Ed 1
Ravwazeni e dminayunnuTindSuminduduiaglnsaiviemidean

3.14 MITnBOUIaznITeUaIUglAveg / imgmsaiiaUnd
] Ed
1. S funnegdeeseaumsiiagiame nazmgmssinadnanmadulusznin
o 3 Ty ¥ o < 3 v i o

AMsHIUANTAD IR Nan. TagiFuazdanIua e eueduiunns

= Yo @

2. uSindfuminzdesiusenuaz innuazarnunmingn vew. lumsidhisuluns
) 1
asnapUfiodn e maungueamsiiaglAmeuazimgnisaifialndiiu «
3. uiTmfumudssagilseaumsiagidme wiensRuthesinnshou tazdwau
$2Tuen1siaIuds nen. iAoy
Y kY 2 @ A e A Y
4. fFumandoearuuamand ly fleaiu Aanmazswamamsauiumsud v

= ! o e 4 2 A Qs o :J’
Postumuszeznafismualunenumsaevarugiiime uazdomsdad lais suvesgiianisaitiug

Yo d @

fu nen, niefnuIdeIn

aw Yo 9 aoea A qs 0 a A 9
5. uTTmATumudeslfiRmungrane luewm nudlasadslunsihaunineades

YR

sfe sk ok sk S e ofe o s sfe e she e she sk kR ke dkeskeok



