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Performance & Technical Information

Dac. No.
Canfidental

SGT-800 e
_ F GTI No.
Gulf 12SPP -~ SGT-800 Enhanced X200341E

Page
1(2)

Gas Turbine Data - SGT-800 Enhanced

General ldentification

Type
Model
Applications

Number of shafts

Gas Turbine

Drive shaft position

Type of compressor

Number of compressor stages
Number of compr. extractions
Pressure ratio "
Nominal output (net)

Noininal heat rate (net)

Nominal efficiency. (net)
Nominal exhaust flow ... -

Nominal exhaust témpe’f'ature

Type of turbine
Number of turbine stages

Turbine inlet téﬁperature
Rotor weight (including blading)

Rotor construction

Industrial

SGT-800

Simple cycle, Power Generatiotr
Cogeneration cycle ;
Combined cycle ‘
1 i

Cold end
Axial flow:

~ 15 stages total (3 stages with

variable guide vanes)

"5 (3d, 5th, 8th, 10th and 15th stage)
21.9:1 (4t ISO and N.G. fuel)

52,8 MWe (at 1SO and N.G. fuel)
9287 kI/kWh (at ISO and N.G. fuel)

38,8 %
138 kg/s (at ISO and N.G. fuel)

550 °C (at 1SO and N.G. fuel)

Axial flow

3 (Stage 1: Film cooled; Stage 2: Convection

cooled; Stage 3: Non-cooled)

1237,6 °C (average thermodyn. mixed gas temp.)

7200 kg

Electron beam welded compressor, bolted turbine discs

SE-812 83 FNSPONG, Swadon

Siemens industrial Turbomachinery AB

Based om:  X200D0BE:G
Ref.des.:
Doc. des.:

Aulhor NPC/M.J

Appr.
Daoc. Kind  Data sheat
Date 2014-10-06
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Performance & Technical Information o«

SGT-800

Rev. Ind.

A

GTl No. Page
X200341E 22)

Nominal rotor speed

Thrust bearing type
Journal bearing type
Nominal thrust load

Type of combustor

Number of burners
Bumers type

and In the It

© Siemens Industris] Turbomachinery AB

contained therein. Reproduction, use or disdiasure to third
Paitiex without axpress authority bs strictly forbidden,

We reserve &l fights in Grls

A

‘-)-J SE-612 83 FINSPONG, Sweden

6600 rpm
[after gear (4-pole) = 1500 rpm]

Tilting pad (forced lubrication)
Tilting pad (forced lubrication)
200000 N

Single, annular combustion chamber
Low emission variant, dry

30

| Single fuel or dual fuel |

Siemens Indusirial Turbomachinery AB
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MAIN COMPONENTS

Inlet housing

Figure 2, Inlel housing saction

The inlet housing consists of the inlet casing and the inlet piece which smoothly directs the inceming
air to the first compressor stage. The inlel casing is equipped with a view glass and made of
composite which is Eght and has a built in noise reduction capability, The inlet housing also containg
the compressor wash nozzles, see system iplion for P washing system SDB.

The inlet piece contains bearing housing ne.1 and the quill shaft, connecting the gearbox to the rolor.
The inlet piece has seven load-camying hollowed struts, which alse contain lube ol pipes fo the
bearings as well as eleciric cablas for Ihe speed and optional vibralion transducers. They alse convey
seal- and ofl ilation air. wibrafion are located on the outside of the casing.
Absolule axial displacement of the rolor is measured. The infet housing Is bolied to the compressor
casing.

This document is Issuad In Pulsa.
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PURPOSE OF THE SYSTEM

The gas lurbine generates a {low of pressurised hol gas which is converted into mechanical energy,
which is driving a generator via a gear box.

Figure 1, SGT-800 Gas Twiine

GENERAL DESCRIPTION OF THE SYSTEM
Refer to P8ID: 2914483

The SGT-800 Gas Turbine operates in a simple open cycle wilh slraight air and gas flow through the
turbine. It can be divided into three maln sections, the compressor, the combustor and the turbine.
The compressof draws filtared air fom the amblent and compresses it. The compressed air enters
the combustor where il is heated by the fuel. The hol gas is expanded through the lurbine which
drives the compressor and extemnal load. The hol gas is exhausted in the exhaust diffuser. The three
main seclions are I d, but are and can be handled separalaly,
The output of the unit is dlad by the firing and the gas Now through the lurbine. The
conlinuous rolor speed is 8600 rpm.
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Flgure 3, Inle! piece
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Compressor (fifteen stages)

This document is issued in Pulse.
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Figure 4, Compressor section

The fifleen slage axial flow compressor has three malor parts, a rotor, a pressurised casing covering
Ihe first ten stages and an Inner casing carrying the rear slages.

The firsi lhree rows of guide vanes are variable, acluated by a spindle contral mechanism and a
variable speed electrical motar,

There are holes and slots for exiracbng air downstream, afler stage 3, 5, 8 (intemal) and 10.
Regarding the use of exiraclion air from stage 3, 5 and 10, see syslem MBH10. The alr cooling
cavities between lurbine discs 1/2 and 2/3 respectively, as well as cooling for the second blade, is
supplied from the Bih slage extraction.

The compressor casing, covering the whole compressor sectfon, is verically split to facililate service
and replacement of components. The caging camies the gulde vanes for the ten first stages and
contains the rear comprassor guide vane carrier.

thermal expansion to allow small tip

and high

The rear inner compressor stalor, that canies the guide vane stages 11-14, is made material with low

= | Theguide vanes have a segmented design and are fitled in 1he casing by tangential groves,
1 The p has a tolal of eighteen plugged pe holes, i ion can be
= | performed on all slages except stage 7 and 15.
E
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burners is located) is based on a non-dilutive design. This means that all alr goes through the bumers.
and takes part in the combustion, However, a small portion of the air enters the combustor through
the damping hales on lhe front panel lo reduce combustion dynamics. Fuel is injected into the burners
by 30 fuel injectors with full dual fuel Dry Low Emission (DLE) capabiities.

Burner 26 is used as a ignition burner and the ignition is provided by a spark igniter and a spark plug.
During ignilion burmer 26 are supplied with ignition gas from a separate system. When the ignition
flame Is delected by the flame detector fuel is suppked lo the remaining burners and bumer 26 is
swilched from the ignition gas sysiem {o the main fuel system.

Cone head with fuel
injection (Main and pilot

liquid fuel, main and pilg
pas fuel)

Film air hales for crealion of wall

Pliol gas

Compressoralr

Mixing tube

Pilot gas pipe

Combustion mixture at
burmer outlet
Figure 6, DLE Bumer 3rd generation

There are two flame deleclors in Ihe combustion chamber. The flame deteclors are located on the
upper half of the annulus, both indicating main flame. There are a tolal of 44 access holes for
inspection of the combustor.

When operaling on gaseous of liquid fuels, the bumers are working according to the lean premixed
combustion principle. This principle will ensure a low flame temperature and the formation of small
amount of thermal nitrite oxides and carbon monaxide. Injection of steam or water is not required from
combuslion paint of view and is nol @ power baosting option for this gas turbine.

Apprvend Anre. WG
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The compressar rotor is buitt up from a number of (ully electron beam welded discs, onta which Lhe
inlermeadiate shefl Is welded. The flrst four rotor blades are made from chromium sleel in order 10 be
cormosion resislant The blading is uncoaled and has a high surface smoothness for low deterioration.
The rotor biades are fitled ta the disc in dove tail shaped siols.

Combustor (annular type}

Thls document s lssued In Pulse.

Flgure 5, Ci

section

The combuslor cansists of the central casing and the combustion chamber.

The cenlral casing is a circular design conlaining the compressor diffuser, guiding and dividing the
flow from the I around the chamber, to the cooling air entrances.
The combustion chamber is of annular type the whole cii The i

% | principle of the combustion chamber wall cooling is similar lo a counter flow heat exchanger. The air
& | enterthrough slots near the lurblne inlet, cools the combuslion chamber wall by conveclion, enters
g | the bumers through a hood and mixes with fuel and combustion fekes place. The hol combustion
s gases then expand through the turbine. The cooling of both Ihe liners and the front panel (were the
w [T =
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The hot gas side of the combustion chamber Is protecied by Thermal Barrier Coating (TBC) for life
extenslon.

Al the combusior wall there are 3 pipes connected Lo 3 sensors oulside the cenlral casing. The
SEnsors itor/ i in the dynamic pressure. For mere information,
ses system description MBX — Pulsation monitoring system.

Turbine (three stages)

Figure 7, Turbine seclion

The three-stage turbine comprises:
« the stator which is camying the guide vanes
« the rotor assembly, bolled to the intermediate shaft
= the autlet casing

The guide vanes inner surfaces have honeycomb seals lo pravent gas leakage, while outside first and
second blade abradable seals are used to withstand slight fip rubbing. A haneycomb seal is used for
the third blade.
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The rolor blades as well as the guide vanes are precision cast. Stage one and two are intemalty
cooted and stage one has a film cooling (see section "Cocling and sealing air').
The surfaces on the first and second slage are coated for i jon and life
Blades are unshrouded, excepl for stage three.

The third guide vane is a double vane while stage one and two are single.

The rotor blades ara fitted to the disc in fir-tree shaped slols.

= / Coesionar]
LY

Figure 8, Turbine oullel casing

The turbine stator has a cy ring design. Op at higher temp the casing ci i
can be maintained and the lurbine running clearances and aercdynamic lasses be kept at a minimum,

The turbine staler flanges are cooled ta reduce clearance and improve efficiency.

The outlel casing contains bearing housing no.2 and has seven insulated load-carrying hollowed
struts, which also contain lube ofl pipes lo the bearings as well as electric cables for vibration

Peprmaen.
Fartes sstmd ropetht muarmy i aredy [rpdden

transducers. They are also used to convey seal air,
There is no separale oil mist pipe, instead Ihe waste air is taken out by the oil drain.
The oullet casing is mounted lo the turbine casing and connected to the turbine diffuser via a bellow.
WG
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Cooling and sealing air

Al a number of locations alr from the compressar Is used for cooling and sealing purposes. The air is
taken from six different pressure levels, depending of use, in order lo minimise process losses.
Please also see the cooling and sealing air system description, MBH Cooling and Sealing Ar System.
Couling aif is used for cosling the turbine casing, vanes, blades and discs, Sealing air is used to
prevent hot gases from enlering of il mist from leaking out from the bearing housing. In order to

decrease the thrust load on bearing no 1, a balancing piston, fed by air from compressor stage 10,
has been deslgned downslream urbine disc 3.

|

Flgure 10, Ceoling air - turbine
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Bearings

The gas turbine rotor is carmied by two bearings, no 1 and 2 numbered from the inlet to the exhaust.
Both bearing casings are kepl sub almospheric.

Bearing no 1 is @ combined thrust bearing and journal bearing both of tilting pad type. Bearing no 2 is
a journal bearing of titing pad type. The joumnal bearings are both of the 5-segment type and the
thrust bearing has 10 pads. The thrust bearing has alse 17 smaller support pads on the opposite side.
The bearings are equipped with temperature sensors and vibration pick-ups, the laiter being
horizontal and vertically fitted on the oulside of the bearing housing.

[During operation, oil is continuously supplied to the bearings. Return oil from the bearing casings is
led back to the lube oil tank by gravity.

See also the ubrication oll system description, MBV.

Figure 9, Bearing #1 in housing
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Components
» Compressor inlet guide vane actualor motor uniL
MBAT0AEDDS

An AC-servo motor positions the variable compressor guide vanes via an acluator.

Ignition system

MBA10AVDO0S

The ignition box for the spark plug igniter of the combustion chamber. The spark plug is igniled by
1he ignition exciter.

Axial displacement
MBA10CG005
The is
bearing measured.

the axial position of the rotor, Absolule distance relative

Axial displacement
MBAIDCGO1D

The Is I
bearing measured,

fhe axial position of the rotor. Absolute distance refative

e Koy phasor
MBA10CG015
The key phasor delects the rotor angle during balancing.

Axial displacement

MBA10CG025

The is i I i
bearing measured,

the axial position of the ralor. Absalule distance refative

Rav C, Start
» Compressor Inlet gulde vane positioning sensor (RVDT)
MBA10CG030
The position of the VGV is measured with an RVDT (Rolary Variable Differential Transformer).
Rev C, Stop

» Diff Pressure tranemitier, compressar Intel
MBA10CPO05
Diff. pressure measurements over the inlet piece for calculalian of compressor inlel mass flow.

« Pressure fransmitter, compressor inlel
MBA10CP010
Pressure leve! inslde the Inlet housing for calculation of compressor inlel mass fiow.
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2| » Pressure itter, I p '
I MBA10CPO15 . - dinh ol é . ;rsxlgépm!\:m;o h. compressor surge protection
£ The the p in he cenlral casing. used in the contro! g . ! . i )
kil loop of the gas lurblne Used for calculation of the furbine Inlet temperature. ‘E‘-" The diff. pressure swilch will be activated by the back fiow of alr through the inlet housing during
2 2 surge.
i « Pressure . . ’ .
MBA1DCP01G " o Tl - § . thlﬂﬁ:‘rgésure transmitter, inlet system
The itoring the in the cenlral easing, used In the conlrol PO6S
loop of the gas lumlne Used lor calculation of me turbine inlet temperature, i The dIff. pressure aver the Inlet filter is conlinuously menitored to delect clogging.
£ Pressure p 2| « Pressure transmitter, inlet system
F|  maatocroi7 . #|  mmatocroro
The in the central casing. used in the conlrol The difl. pressure over the inlel filter is conlinuously monitored lo delect clogging.
foop of the gas lurhlne Used for ca\culaﬂon of the turbine inlel lemperature. | y
= Prassure transmitiar, inlet system
» Pressure transmitler, combustor MBA10CPO75
MBA1DCPG30 ShonBer The diff. pressure over the inlel filler is continuously monitored 1o detect clagging.
The ir is i i the p inthe amber,
&9 %2 | » Dynamic probe, combustor pulsation
g = Pressure transmitler, front face dise 1 § H MBA10CP08S .
2 MBA10CP035 = The dynamic head in the is
‘§§ The is itoring the pi p: of turbine disc 1 to ensure g )
5§'§ cooling air feed o turbine blade 1. i =! . Dyna;vgé Fp:tr]nel;e, combustor pulsation
g gg MBA
i3 g§  Diff Pressure iransmitier, lurbine exhaust E i The dynamic head in the Is y
$B§Z | MBA10CPO40 g §
gﬂ Ei Diff. pressure measurements between Ihe lurbine exhausl and surrounding. ;E « Dynamic probe, combustor puisalion
HIl MBA10CP095
5 % « Diff Pressure transmitier, turbine exhaust E The dynamic head in the is
H § MBA10CP041 ¥
Diff. pressure measuremenls between the turbine exhaust and sumounding. * Flame deleclor
MBA10CQ005
= Diff Pressure transmitier, lurbine exhaust The flame datector Indicates flame during start up and defects iame oul during operalion.
MBA10CP042
Ditf pressure measuremenis belween the turbine exhaust and sumounding. » Flame delector
MBA10CQD10
* Pressure fransmilter, turbine exhausl “Tha flame deteclor Indicates flame during slart up and detecls flame oul during operalion.
MBA10DCP045 .
The is i iloring Lhe over p in the turbine exhaust. ILis used for = Speed lransducer
calculaling the T5 {lurbine inlet temp). MBA10CS005
B The the rotating speed of the rotor, and is used as input to the
» Pressure swilch, compressor surge prolection control loop of the gas turbine. Conlrols the rotor speed 1o 6607 cpm (S0 or 60 Hz).
MBA10CP050
The diff. pressure swilch will be activated by the back flow of air through the infet housing during = Speed transducer
surge. MBA10CS010
The ly the rotaling speed of the rolor, and is used as input to the
& | » Pressure swilch, compressor surge proteclion = conbro! loop of the gas turbine. Controls the rolor speed te 6607 rpm (50 ar 60 Hz).
i MBA10CP0SS . . ) ]
g The difl. pressure swilch will be activaled by the back flow of air through the inlet housing during % | = Speed iransducer
= 15
? surge. -g MBA10CSD
o = Rrchera WE " Tiaent s == e
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g The d i the rotaling speed of {he rolor. Overspeed proteclion. _5 . T i outlet
g & MBA10CT030
c| » Speed transducer £ The is conli itoring the althe oullel. The
3 MBA10CS020 -] lransmitter is protecting the gas turbine from operation oulside ihe design limits, The signal is used
é The i Ihe rolating speed of the rotor. Ovarspeed prolection. § as input to the control lacp of the gas turbine. Used for calculation of the lurbine inlet temperature.
w @
=| * Speed transducer z| T i outlat
5 MBA10CS030 ) 5 X g MBA10CTO031
3 The the rolating speed of ihe rolor. Overspeed prolection. § The L the alihe D oullet. The
k5 ° transmitter is protedmg {he gas turbine from operation outside the design limits. The signal is used
2] « T i bearing £ as inpul to the controi foop of the gas lurbine. Used for calculation of the turbine inlet temperature.
= MBA10CT005 L
The PT100 is continuously moniloring the lemperature of radial bearing no1. « Temp P outlet
MBA1DCT032
= Temp itter, bearing temp The is i iloring Lhe al the o outlet. The
MBA10CTO10 transmillier is protecting the gas turbine from operation oulside lhe design limits. The signal is used
The PT100 is i iloring the of radial bearing no1. as input to the control foop of the gas trbine, Used for calculation of the (urbine inlel temperature.
H
§§ = T ifter, bearing 242 | = Temperature ransmitter, turbine stator
MBA10CTO15 MBA10CTO35
g; The PT100is i iloring the of axiat thrust bearing no1. ggg The ther the in the turbine stator flanges
53_ :g i connecling stalor nng 1and 2. The transmitler indicales lhe function of the external stalor cooling.
2= | w T bearing p -
5 §§ MBA10CT020 E gé = Temperalure transmitter, turbine stator
g'} The PT100is i itoring the of axial Lhrust bearing no1. Ei MBA10CT040
£z i The is i itoring the In the lurbine slator flanges
t S » T Inlst t !E connecting stator ring 1 and 2.
p P E
§° MBA10CT025 &g
The PT100 is conti iloring the al the comp inleL. The itter is H » Temperalure transmiltter, Lurbine stator
E prolecling (he gas lurbine from operation nu|s|de the design limils. The signal is used as input lo b MBA10CT045
the control loop ot the gas turbine to calculate the iniet mass flow, the PER (pilot fuel ratio) and the The is { ing the in {he lurbine stator flanges
STC (start contral) connecling slator ring 1 and 2.
Rev G, Start = Temperature fransmitter, lurbine stator
+ T ittt inlet MBA10CT050
MBA10CTO26 The iloring the in the turbine stator flanges
The PT100is i I the at the inlal. The itter is cannecling stator nng 2and 3.
prolecting the gas turbine ‘trom operation culskde the design limits. The signal is used as input to
the conlrol loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ralic) and the = Temperature fransmitter, turbine stator
STC (slart control) MBA1DCTOS5
The Is i itoring the in the turbing slator flanges
= Temp i inlet connecling stator ring 2 and 3.
MBA10CT027
The PT100 is i itoring the temp atthe P inlel. The s = Temperaiure lransmitter, lurbine stator
protecting Lhe gas turbine from operation outside the design limis. The signal is used as input to MBA10CT060
the control foop of Ihe gas turbine to calculale the inlel mass flow, the PFR (pilet fuel ratio} and the The Is i iloring the in the turbine stalor flanges
= STC (start control) & connecling stalor ring 2 and 3.
§ Rev C. Stop §
E 2
i i
5 [Fowows T T % - e = ™
g R C) Added MBA10CGO30, MBA10CTO026, MBA1CT027 9100 2 C) Added MBA10CGD30, MBA10CT026, MBA1CT027 9100
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« Temperature ransmitter, between turhine stator and turbine casing _g » Temperaiure transmitter, turbine exhaust
MBA1DCTOE5 0 MBA1DCT120
The pleis i I itoring the temperalure in the cavity between fhe lurbine 5 The the in the lurbine exhaus, used as input
slalor and he turbtne casing. to the contrel imp ofthe gas turbine. The average value from MBA10CT100-175 fimits the turbine
E exhaust temperature.
« Temperature ransmitier, vane inner shroud e
MBA10CTOTD =| » Temperature transmitter, turbine exhaust
The th is conli itoring the temp in the seal region under lhe slage 2 H MBA1OCT125
vane. g The ie ls in the lurbine exhausl, used as input
E: 1o the contral loop of the gas turbine. The mrags valua from MBA10CT100-175 limits the turbine
» Temperature transmitter, vane inner shroud £ exhaust temperature.
MBA10CTO0B0 1n
The is il iloring the in the seal region under the siage 2 « Temperalure ransmitler, turbine exhaust
vane. MBA10CT130
The le s the in the lurbine exhausl, used as input
s Temp itter, bearing 1o the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
MBA10CT090 exhaust temperature,
The PT100 is i ing lhe of radial bearlng ne. 2.
. Tempemture transmitter, turbine exhaust
s Temp iller, bearing MBA10CT135
MBA10CT085 The th il itoring the in (he Lurbine exhausl, used as inpul
The PT100 is iloring the of radial bearing no. 2. to the control Iuop o( the gas turbine. The amnna value from MBA10CT100-175 fimils the turbine

exhaust temparature.

Temperature ransmitter, wrbine axhaust

© Bt Fussing Turbirsnctvnary 4D
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MBATOCT100 Temperature transmitter, turblne exhaust

The sing the in the turbine exhaust, used as input MBA10CT 140

1o the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine The e is i h it in the turbine exhaust, used as input
exhaust temparalura. 1o the control loop of the gas turbine. The aumge value frem MBA10CT100-175 limits the turbine

exhaust temperature,
» Temperalure transmiller, lurbine exhaust

MBA10CT 105 » Temperalure kansmitter, turbine exhausl

The the in the turbine exhaus!, used as inpul MBA1DCT 145

to the control loop or the gas turbine. The average value from MBA10CT100-175 limits the turbine The de 1s 1y ihe in the turbine exhaust, used as inpul
exhausl lemperature. 1o the conirol lzop of the gas turbine. The average value from MBA10CT100-175 limits the turblne

exhausi temperature,

Temperature tansmilter, turbine exhaust

MBATOCT110 » Temperalure transmiiter, lurbine exhaust
The the in the lurbine exhaust, used as input MBA10CT150
to the control loop uf the gas lurbine, The average value from MBA10CT100-175 Emils the turbine The th in the lurbine exhaust, used as input

the
1o the control loop vf the gas turbine. The average value from MBA10CT100-175 limits the turbine

exhausl temperalure,
exhaust temperature,

» Temperature lransmitter, turbine exhaust
MBAI0CT115 Temperature transmitter, turbine exhaust
The i the in the lurbine exhaust, used as inpul MBA10CT155
to the control loop of the gas turbine, The average value from MBA10CT100-175 limits the turbine The le ls ring the in the turbine exhaust, used as input
exhausl lemperature. 1o the control loop of the gas lurbine. The anmage value from MBA10CT100-175 limils the lurbine

® exhaust lemperalure,

i

s

]
o oo ] E T G
C} Added MBA10CG030, MBATOCTOZE, MBAICTO2T 100 = C}Mdeﬂ MBA10CG30, MBA10CT026, MBA1CT027 8100
and MBA10FTS15. 2015-06-24 / BS oo, 2 WMBI\IUFTSIS.DD‘IS—'DS—IU’BS —
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SYSTEM DESCRIPTION OET 2015-03-24 |DB101 SYSTEM DESCRIPTION OET 2015-03-24 |DB104
MBA10 — — MBA10 T ——
GAS TURBINE SYSTEM B, Svensson BD000241 GAS TURBINE SYSTEM B. Svensson BDO00241
» Temperature transmitter, turbine exhaust « Air fiow, calculaled

MBA10CT160 MBA10FF200

The in Lhe lurbine exhaust, used as inpul Calculaled compressor inlet mass flow based on dP measurements.

MBA10CY030
The is {he vibration in bearing no 1.
v 1 skl rrv— HG
TR0 C) Added MBA10CGO30, MBA1DCTOZ8, MBAI1CT027 9100
and MBATOFTO15, /2015-06-24 / BS a,
r-gl 1CS 157686

ta the control loop ol the gas turbine. The average value from MBA10CT100-175 imits Ihe lurbine
exhaust temperature,

Temparalure lransmitter, turblne exhaust

MBAIOCT165

Tha de is i [toring the in the lurbine exhaust, used as Input
1o the control loop of the gas turbine. The average value from MBA10CT100-175 limils the urbine
exhaust lemperature.

Temperature ransmitter, turbine exhaust

MBA10CT170

The iloring the in the turbine exhaust, used as inpul
to the centrol Ioup nf the gas turbine. The average value from MBA10CT 100-175 limits the lurbine
exhaust temperature.

Temperature {ransmitter, turbine exhausi

MBA10CTI7S

The i ! ri in the turbine exhaust, used as input
to the control loop ol the gas turbine. The auuage value from MBA10CT100-175 limits the turbine
exhaus! lemperature.

Vibration lransducer, bearing

MBA10CY005

The is the vibratian In bearing no 1.
Vibration lransducer. bearing

MBA10CYD10

The Is ihe vibration in bearing no 2,
Vibration Iransducer, bearing

MBA10CY015

The is the vibration in bearing no 2.
Vibration transducer, bearing

MBA10CY020

The is Ihe vibration in bearing no 2.
Vibralion transducer, bearing

MBA10CY025

The is the vibratlon in bearing no 1.

Vibralion transducer, bearing

This document is issued in Pulse.

© Siumans WusiAs Tursamachinery AB

Rugtemhuckon,
Purted mitvart Expreqs arhority & ayictly forbaddan.

ACHT GATEE 0003 NS Vind 8T

v C p p outlel
MBA10FPS01
Medlan of measurements in the compressor aullet.

Calculated tempereture, turbine stator ring
MBA10FTS00
Average of measuremenls in the lurbine stator flanges cannecling siator ring 1 and 2.

. C
MBA10FT301
|f one thermacouple differs more than set value from the median of MBA10CT030, MBA10CT031
and MBA10GT032 or the thermocouple failure it is set 10 0° C.

outlel

Calculaled temperature, turbine stator ring
MBA10FTS05
Average of measurements In lhe turblne stalor flanges connecting stator ring 2 and 3.

Calculated temperalure, turbine exhaust
MBA10FT10
Average of measurements in the turbine exhaust.

Calculated lemperalure, turbine exhaust
MBA1DFI' 11
{0 average deviation of

in the lurbine exhaust.

Calculated lemperalure, turbine exhaust
MBA10FT912
il ta average deviation of

in the turbine exhausl.

Rev C. Start

* C: infet
MBA10FT915
Average of measurements in the compressor Inlet.
Rev C. Stop

Taee oo Andes £
C) Added MBA10CGD3D, MBA10CTO26, MBA1CT027 9100
and MBATOFTS15. /2015-06-24 1 BS o

o 1CS157686
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SYSTEM DESCRIPTION OET 2015-03-24 |DB104 SYSTEM DESCRIPTION OET 2015-03-24 | DB101
MBA10 Propared T MBA10 Frepared TE
GAS TURBINE SYSTEM B. Svensson BDO00241 GAS TURBINE SYSTEM B. Svensson BDO00241
: :
Z| Testinstrumentation 2| FUNCTION
E « C ion for test i P oullel. =
E] MBA10CU301 E Start up
2 The ion is used for or trouble-shooli 2 )
2 # | The start up procedure is described below:
S| » C tion for test i i oullet. €|+ Start of ventilation and lubricalion oil system.
E MBA10CU302 E| - Start of start molor to purge speed 1500 rpm.
8 The ion is used for & or trouble-shooti E Wait for purge time to expire (time dependant on stack/boiler volume
b 4 At ignition, gas is fed to bumer #26 where the spark plug ignites the gas. When the ignition flame
El . c ion for test i i outlet, £ is indicating. fuel is fed to the all the burners for main ignition,
MBA10CU303 b + When main ignition is indicating. acceleration to idle speed, 6600 rpm, is started. Both the start
The ion is used for ar trouble-shaoting. motor and Ihe fuel finng is contributing 1o the acceleration. Al 5600 rpm the start motor is switched
aff. During run-up the bleed valves will closa.
B «  Atidie speed the unit is synchronized.
o« C .
oot pressor oufet - The start up is finalised when the generator is and inuous load is
The ion is used for ar rouble-shaating abiained.
% « C ion for lest i ion, turbine oullet diffuser, F Continuous operation
MBAtocU701 - Above 50% laad, the extraction air fram compressor stage 3 is no longer sub atmospheric, and the
The is used for p or trouble- i valves are therefore open. The gas turbine speed is constant independent of load and within the
2 . . : 3 * permitted ambient conditions there is no flat rated output. The position of the compressor inlet guide
» G for lest turbine outlet diffuser. S vane (IGV) at full load is dependent on ambient conditions, nominal open below +30° G and
E MBA10CU702 i continuously closed above.
% The on is used for or trouble-shoat { The load is varied by ing the 1BV, firing lemp and turbine exit temperalure.
d . . . r The first step in load decrease is 1o close the GV, ing the firing until
e |+ C for tesl turbine oullet ditfuser. %’ maximal permitied turbine exit temperature is reached. At ambient above +30° C this situation occurs
MBA10CU703 at full load. The next slep is to continue closing the IGV unti it is fully closed, maintaining the turbine
The is used for or trouble-shaotl i exit P " ing the fiting The third and final slep s to further decrease
the firing lemperature keeping the IGV fully closed, Load increase ts performed in the same way but in
. C ion for test il lion, turbine autlet difuser. opposile order.
MBA10CU704 .
The ion is used for or trouble-shoot The gas Wrbine speed and ipad is operated from (he aulomatic cantrol by means of the amount of
fuel entering the combustion chamber and the guide vane control. The contral input is among other
« G for test i ion, lurbine oullet diffuser. the power demand and ambienl air condilions.
MBA10CU705
The ion is used for or hooli Turbine stop
o Ci for (est i turbine oullel diffuser. ‘When shutting down the combustor, the gas turbine speed slowly decreases unli reaching the sot
MBA10CU708 barring speed of the electric starting molor (600 rpm). Barring is then continued for 18 hours, so the
The is used for or trouble-shooti gas turbine is cooled down, After this, the slarting molor is stopped and lhe turbine is brought o
standstill,
s C ion for test i ion, turbine outlet diffuser.
MBA10CU707 Barring
e A_ s .
e is used for or hoat _ | Baring at 600 rpm will occur after a turbine trip of lurbine slop. Baming must be done olherwise the
3 . . i . . % | rotor and stator will have different lemperalure gradlents. This can cause the rotor to get stuck.
i|*C for fest turbine outle! diffuser. ; Barring will continue for 18 h at 600 rpm, but the gas turbine can be restarted any time during the
H MBA10CU708 £ | baring.
= e ion is used for or trouble~shoolil 2
H £
- Latast rnn A e Apprnred Ak WO
5‘ C) Added MBA10CG030, MBA10CT026, MBA1CT027 !9! 00 g Uyt C) Added MBA10CGO030, MBATOCTO2S, MBA1CT027 8400
= and MBAIOFTS15, [2015-08-24 1 BS . - " | and MBA1OFTS15, /2015-05-24 | BS =
H 1CS157688 2 Bl 1CS157686
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SYSTEM DESCRIPTION OET 2015-03-24 |DB101 ZYSW;EM DESCRIPTION QET 2015-03-24 |DB101
MBA10 Fropared VTP BA10 Frwparrd Gvre
GAS TURBINE SYSTEM B. Svensson BD0D0241 GAS TURBINE SYSTEM 8. Svensson BD000241
If the barring at 600 rpm is not started due Lo a faflure and lha rpm decreases 1o below 50 rpm within g
10 minules the gas furbine has to coo} down (ar 40h before restarling. This is known as barring Z| TECHNICAL SPECIFICATION
blockslarting block. £
-
Stand still i Design criterla and standards
The turbine should be handled acc. o packh shill i See 1CS26792 (GT! 2| o Direction of shatt rotalion Clockwise laoking contra flow
doc. W9B0D26E) —GT Storage and preservalion g 5 _—
% Dimensioning data
DISTURBANCES 3| » Pressure ratio 19,6:1 at ISO-conditions
El* Nominal speed 6 600 rpm
Gas turbine trip + Rated flow 134 kgls
A gas turbine trip interrupts the fuel flow to the gas turbine. The gas turbine speed decreases until the Installation
tpm is less than 700, after thel the gas turbine can be restarted, If not a restan is performed the gas _ : . ;
turbine will start barring at 600 rpm. The gas turbine can be restarted any time during the barring. “The gas turbine is mounted on a single foundation frame next to the auxikary systems in which the
fube ol tank is integrated. The front face of the gas turbine, opposite to the auxiliary systems has
i been design especially for easy access during inspection.
Generator breaker trip 5 ) 7 | As the different sections of the gas turbine is built up as removable modules, this also permils easy
A generalor breaker Urip opens lhe generalor breaker, lhe wrbine continues in oparation al idle speed ! access and fast simple maintenance.
and no [oad.
" f Component data
Lassiof, power stpply o 5 Rolor weighl {inc). blades) 7860 kg
Loss af AC supply to the unil lrips the gas turbine. As the power supply to the lube ol systemis “ Engine weight 28375 kg
continuous in case of an AC supply failure, this evenl does nol atfect the safe supply of bearing pn. s
The electrical starting system Is fed direclly from the grid and is only affecled if the grid voltage is fi
lost. %o
System faults f
If there are any on by turbine, or bearings, the syslem may nol be
started or has to be shul down.
Also the starl up procedure may be ifa chamber faull occurs.
If the bleed valves has been locked in closed- or open position the start up is interrupled. .
The faults which are supervised by alarms and shuldown procedures are ksted in the alamm and Irip
list.
Other faults
The gas turbine is dependent of its awsliary systems for proper function. These are lhe ignition fuel,
the main fued, the piio! fuel, the lube oil, the starting system, the g/sealing air and the i
air. Faulls in any of these systems may restricl or intemupl continued start up or operation,
]
g
]
) e T % 7 [ IS T 0
015037 C) Added MBA10CGO30, MBATOCTO2S, MBAICTO2T 9100 5 e C) Added MBA10CGO30, MBA10CTD26, MBA1CTO27 9100
i and MBA1OFT91S, 72015-06-24 / BS = ; = and MBA10FTS15, /2015-06-24 | BS. -
R . 1CS157686 Ly 1CS 157686
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%T;%M DESCRIPTION OET 201502-24 |DB101 SYBiTEM DESCRIPTION OET 2015-03-24 | DB101
MBA10
Prepared o
GAS TURBINE SYSTEM B Seenssan 0000241 GAS TURBINE SYSTEM P — BO000241
% MBA10CTOB0 MBA10CT170
Temp. vane seal stage 2 17 Temp. lurbine exhaust
Index of components €| weArscTosn i
MBA10AEQOS MBA10CP095 - Temp. bearing 2 17 Temp. {urbine exhaust
Méﬁv v 12 Pulsation combustor chamber 14 H MBTM UCTb?;S“ . . MBTMOGTSOU
10AVDDS MRA10CQ005 = emp. Ing emp. average stalor ring 1-2
ignilion system 12 Flame deleclor 14 2 Mﬁr‘\‘lﬂcﬂgﬂ MBA10FTB05
MBA10DCGO0S MBA10CQO10 2 ‘emp. turbing exhaust 7 Temp. average slator ring 2-3
Axial displacement 12 Flame detector 14 £ MBTM UC11'1":15 ‘ - M?rAWFI’QW
MBA10GGO10 MBA10CS005 ‘emp. turbine extvaus! ‘amp, average lurblne exhaust
Axial displacemenl 12 Rotor speed 14 g MBA‘IUC'I;:"LU = MBA10FTB11
MBA10CG01S MBA10CS010 - Temp. ine exhaust 17 Max io average lurbine exhaust temp
Key phasor 12 Rotor speed 14 £| mBatocT146 MBA10FTR12
MBA10CG025 MBA10CS015 M;A?OPC 'Il"::()m exhaust 17 Mh11 o %;mgs \urbine exhaust temp
Axial displacement 12 Rotor speed 14 MBA10CY0O05
MBA10CG030 MBA10CS020 Temp. turbine exhaust 17 Vibration bearing 1
GV posiion 12 Rolor speed 15 MBA10CT12S MBA10CY010
MBA10CPO05 MBA10CS030 Temp. lurbine axhaust 18 Vibration bearing 2
Diff. Prassure comprassor inlet 12 Rolor speed 15 MBA10CT130 MBA10CY015
MBA10CFO10 MBA10CTO0S Temp. turbine exhaust 18 Vibration bearing 2
Pressure compressor inlel 12 Tamp. bearing 1 radial 15 L] MBA1 OCT1!5_ MBA10CY020
MBA10CPO1S MBA10CTO10 i Temp. lurbine exhaust 18 Vibration bearing 2
Prassure compressor discharge 13 Temp. bearing 1 radial 15 MBA10CT140 MBA10CY025 |
MBA10CPO16 MBA10CTO015 : i Temp. turbine exhaust 18 Vibration bearing 1
Pressure compressor discharge 13 Temp. bearing 1 thrust 15 (4 MBA10CT145 MBA10CY030
MBA10CP017 MBA10CT020 ! Temp. turbine exhaust 18 Vibration bearing 1
Pressure compressor discharge 13 Temp. bearing 1 thrust 15 ii i M§rA10C1l'1z} it = MB|;1 :IFFSOOM
MBA10CPO30 MBA10CTO025 . ‘smp. lurbine exhau lel mass
Pressure combusior chamber 13 Temp, compressor infel 15 ii ME‘I'MOC.II-J;S ; " MBPA1DFP901 el
MBA10CPQ35 MBA10CT026 emp. ine exhats! ressure compressor oul
Pressure disc 1 13 Temp, comprassor infet 15 Ev MBTMOGE:; . 1a M§rA10F|'901 o
MBA10CP040 MBA10CT027 emp. ine exhaus! emp. compressor oullel
Diff. Pressure turbine exhaust 13 Temp. compressor inlel 15 E MBA10CT165 MBA10OFT915 .
MBA10CP041 MBA10CT030 ®3s Temp. turhine exhaust 19 Temp, compressor inlet
Difi. Pressure lurbine exhaust 13 Temp. compressor oullel 16
MBA10CP042 MBA10CTO31
Diff Pressure turbine exhausi 13 Temp. compressor oullal 1B
MBA10CP04S MBA10CT032
Pressure lurbine exhaust 13 Temp. compressor oullel 16
MBA10CP050 MBA10CTO035
Surga prolection 123 Temp. stalor ring 1-2 16
MBA10CP055 MBA10CTO40
Surge profection 13 Temp. stator ring 1-2 16
MBA10CP0SD MBA10CT045
Surge protection 14 Temp. stalor ring 1-2 16
MBA10CP065 MBA10CT050
DIff. press air intake 14 Temp. slalorring 2-3 16
MBA10CPO70 MBA10CTO55
Difl. press alr Intake 14 Temp. stator ring 2-3 16
MBA10CPD7S MBA10CT0E0
Dit, press aif Intake 14 Temp. stalor ring 2-3 16
MBA10CP085 MBA10CT085 5
Pulsation combuslor chamber 14 Temp. turbine casing 16 §
MEBA10CP090 MBA10CTO70 G
Pulsation combuator chamber 14 Temp. vane seal stage 2 17 E
Lubeat rev— Archem MG B r Listes rwwnia Thea e
), 4 = 3 8 ACTO27 9100
C) Added MBA10CG030, MBATOCTOZE MBAICTOZT 9100 P-4 m‘,’a‘? s C) Added MBATOCGO30, MBA10CTO26, MBAIC
and MBA10FT1S, 2015-06-24 | BS £ 3 | and MBA10FTS15, /2015-06-24 1 BS -y
1CS1576886 E i 1CS157686
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Page B3 of 106
each of these measurements Cat 1 alarms shell be anounciated at >H2, and Cat 2
afarms shall be amungciated at >H1.
The DCS shall compute the CCW heat excl drop, by subtracting the

temperature  afler the beat exchanger from the temperature before it v{i.:
10PGB70CT001-XQ01 mimus 10PGBSOCTO001-XQ01.) This measurement shall be
displayed in the DCS graphics using a bargraph.

Ifno CCW pump is running, both GTG’s unload90 signals are issued, after 120 5.

14.2

14 COOLING TOWER BLOWDOWN DISCHARGE FUNCTIONAL GROUP

The cooling tower blowdown functional group serves to control and supervise transfer
of blowdown water off-site. The blowdown water is drawn from one of two holding 14.2.1
ponds, whilst the other pond is set to receive incoming blowdown water, drawn from
the cooling water circuit, as described at section 1 1.3.2 of this document. The bolding
ponds are set duty/standby using a transfer switch located in the DCS graphics; the
position of this transfer switch Pond1/Pond2 determines which of the 2 ponds the
discharge pumps are to draw from. (In addition to determining this duty/standby
arrangement from DCS, the operator shall arrange some manual valves in the plant to
suit)

In addition to the aforementioned transfer switch, the application includes two FGCs,
one with two sabordinate waste water pump DLCs and another with two subordinate
waste water valve DLC’s.

CT blowdown transfer pamps -

The CT BD transfcr pumps are controlled by FGC 10GMA21/22P001. It has two
subordinate DLC’s. Each time the position of the duty/standby transfer switch is
changed between Pond1/Pond2, this FGC is set to manual mode; this is done to
prevent inadvertent pump starting.

CT blowdown transfer pumps drive level control

The CT BD transfer pump DLC's are active whenever each pump’s —-XB09 signal is
on

s These DLC’s are arranged to trip the drive served, with a Cat 1 alarm, if it’s —
XBAS signal is on; these trips require mamual reset by the operator.

o These DLC’s are axranged to prevent starting of either CT BD transfer pump
whenever the duty holding pond level signal (10PAB31CLO0I-XQO1CT BD
HOLDG POND 1 LEVEL or LOPAB32CL001-XQ01CT BD HOLDG POND
2 LEVEL) is <51 (minimum starting level) This does not require manual reset.

» These DLC's are arranged to trip both CT BD transfer pumps if both discharge
and return valves 10GMA30AA101 and 10GMA31AA101 are closed

LE RIS cades simultaneously, along with alertivg (he oparator using a Cat 1 alanm. This trip
requires manual reset by the aperator.
TEPABIC0L 01 o Ifthe duty holding pond level signal (10PAB31CLO001-XQO1CT BD HOLDG
e i POND 1 LEVEL or 10PAB32CL001-XQOIBD HOLDG POND 2 LEVEL) is
TOGMAZIAPO0L | -XB03 | CTBOTRANSFP 1 REMOTE <12, both CT HD transfer pumps st to be tripped at DLC level, until the
:gxm m g:m’:)’m’n’ﬁ“ measurement >L1, This trip requires mamual reset by the operator.
10GMAZLAPOOL Y11 | CTBOTRAN PP 1 STRY DD
:mm: :‘; -g:—xg ; ?:\:‘n 14.2.2 CT blowdown transfer purps functional group control
106 MAITAPOOL -XBOS | CT BO TRANS PP 2 REMOTE
e e 7 TG FGC 10GMAZ1/22P001 can be switched between automatic and manual modes by the
10GMAZZAFO0L YBI1 | CT BDTRAN PP 2 STRT CMD operator. Each time the position of the duty/standby transfer switch is changed
:mm -%i——ﬂ :2%"&:’;‘:?:" between Pond1/Pond2, this FGC is set to manual mode. The cperator shall arrange
I0GHAIOCE10L NEGL | CT 8D DECHAVOPIN some mamual valves in Lhe plast to suit to by checking CT BD HOLDING POND #12
T T o LIMIT SWITCH (KKS 10GMA11/12CG201-XB02) status (Sce attachment 2). This is
mw“l T [ w061 | CTB0 FUMPS DISOH CONDT done to prevent inadvertent pump starting, During autoruatic operation, FGC
10GMABOCO008 NOOL | CF BDPUMPS DISOH D.O. 10GMA21/22P00] operates according to the value of 10PAB31CLO01-XQ01 CT BD
%‘:L”‘“L g: -g: mmm HOLDG POND 1 LEVEL or 10PAB32CL001-XQ0| CT BD HOLDG POND 2
[ I0GMASIAAGDL | -YBLL | CT BORETN VLY CMIND OPEN LEVEL according to the Pond/Pond 2 duty selector.
- lera, e . .
- S POYRY B et g 12 O POYRY il oot el
Page 85 of 106 Page BGR;vigg
o Whenever the sump pit level measurement reaches >H1, the FGC shall issue an 10GMB30COP01-XQ01>H1 —_—0
ic start d to whi of DLC’s 10GMA21AP001 and 10GMB30CQ01-XQO1<LT o
10GMA22AP00! bas been set as duty.
o Ifthe duty pump has not started after 5s, the FGC shall issue an automatic 106MB30C0Q002-XQ01>H2 ——0
start command to the standby pump, along with alerting the operator using a 10GMAI0CQ003-XQ0<L —_—0
Cat 1 alarm message.
o 1fthe sump pit level measurement remains >H1 for 40s, the FGC shall issue e Whenever ope or both CT BD transfer pumps ere nunning, and measurement
an automatic start command to the standby pump, along with an automatic 10GMA30CQ001-XQU1 becomes (>H1 for 10s, or <L1 for 10s) or if
stop command to the duty pump, aud alext the operator using a Cat 1 alarm 10GMA30CQ001-XQ01 >H2 for 10s, or if 10GMA30CQ003-XQO0ICT BD
message. PUMPS DISCH D.O. <L1 for 10, then the FGC shall send an automatic open
»  If the sump pit level measurement reaches <L1, the FGC shall issue an command to retum valve 10GMA31AA101. Once refum valve
automatic stop command to the DLC of both 10GMA21AP001 and 10GMA31AA101 has opeaed, the FGC shall scnd an autonmtic close
10GMB22AP001. command to discharge valve 10GMB30AA101. (This logic is clarified using
the sketch below,)
14.3 FGC CT blowdown valves

SKETCH TO CLARIFY LOGIC OF SIGNAL DESCRIBED ABOVE,

The CT BD water valves are controlled by FGC 10GMA30/31AA001. It has two
subordinate DLC's.

FGC 10GMA30/31 AA001 can be switched between atomatic and marual modes by
the operator.

During automatic operation, FGC 10GMA30/31AA001 operates in coordination with
CT BD transfer pumps 10GMA21/22AP001 and some process measurements as
described below.

This FGC operates whenever one or more of the CT BD transfer pomps
10GMB21AP001/ 10GMB22AP001 is running,

144
o 10s after no CT BD transfer pummp being ruming, the FGC shall send an

automatic open comypand to return valve LOGGMA31AA101. Once return valve
10GMA31AA101 has opencd, the FGC shall send an autormtic close
command to discharge valve 10GMA30AA1OL.

« Whenever one, or both CT BD transfer pumps has been nmning for 105, signal
10GMA3I0CQD01-XQ0! is not{ >H1 or <L1), and signal I0GMA30CQQ01-
XQO2 s not >H2, and signal 10GMA30CQ003-XQ01CT BD PUMPS DISCH
D.O. is <L1 then the FGC shall send an ic open signal to disch
valve 10GMA30AA101. Once discharge valve 10GMA30AA101 bas opened,
the FGC shall send an antomatic close sigual to retum valve 10GMA31AA101.
(This logic is clarified using the sketch below.)

SKETCH TO CLARIFY LOGIC OF SIGNAL DESCRIBED ABOVE,

10GMB21APDO1-XB0OL,+10s &
10GMB22AP001-X801,+10s

10GMB21APO01-XB01,
10GMB22APO01-XBO1,
10GMB30CQ001-XQ01>H1, +108 OR

10GMB30CON01-XQ01<L1, +10s

10GMB30C0002-XQ01>H2, +10s

1]

10GMA3000003-XQ01<L1, +10s

CT blowdown transfer system ruoniloring

The DCS graphics shall display HolMing pond 1 level signal 10PAB31CLOO1 by
means of a bargraph. Catl alarms shall be anmunciated at >H2 and <L.2. In addition,
the >H2 signal shall be arranged to close the blowdown control valve
LOPAB31AAD01, as described at section 11.3 of this document.

The DCS praphics shall display Holding pond 2 level signal 10PAB32CLO001 by
meaps of a bargraph. Catl alarms shall be anmunciated at >H2 and <12. In addition,
the >H2 signal shall be armanged to close the blowdown conirol valve
10PAB31AA001, as described at section 11.3 of this document,

The DCS graphics shall display waste water temperaturc measurement
10GMA30CT001. A Cat 2 alarm shall be anmunciated at >HI.

The DCS graphics shall display the CT BD water pH measurement 10GMA30CQ001L.
Cat 2 alarms shall be annunciated at >HI, <L1 and Cat 1 at >H2, <L2.
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The DCS graphics shall display the CT BD water conductivity measurement
10GMB30CQU002. Cat 2 abarms shall be amuinciated at >HI1, and Cat 12t >H2.

The DCS graphics shall display the CT BD water DO measurement 10GMA30CQ003.
Cat 2 atarms shall be anmmciated at <LL, and Cat 1 al <.2.

The DCS graphice shall display CT BD water flow signal 10GMACF001. Cat 2
alarms shall be anumciated at >H1.

15 DEMINERALIZED WATER SUPPLY FUNCTIONAL GROUP

The demineralized water supply functional group serves to control and supervise .
storage of demineralized water, along with its supply to the demineralized water i

consumers.

15.1 KKS codes

15.2 Demin water transfer (from GTS3)
The GTS4 plant has no water treatment plant (WTP.) Its demin water is transfared
from the GTS3 plant. The demin water transfer pumps are controlled by a FGC
10GCL20/30AP0O1. It has two subordimate DLC’s.
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3.5

Purposa

This procedure Is to ensure the maximum security for the personnel, material, plant and
equipment owned by Gulf group's (herein after refer to Gulf group’s and other

supplier/contractor while working in Gulf group's area.}

Scope

All personnel (Gulf group's employees, Employee of contractor, visitor, supplier) are requested

to follow regulation described below.

Definitions

Production related area Is the area that production process equlpment and supporting utilties

are located In.

Control area Is the area that have to control the access of person with appropriate safety

measures,

- Contractor is not allowed to access control area without PTW.

- Visltors/Vendors/Suppliers Is not allowed to access control area without escorting by Gulf
staff.

Restricted area Is the area that have to control the access of person with approprlate safety

measures and normally have the physical isolated/locked from non-related person access. All

personnel have to requisite the permission before entry Restricted area.

Rest area Is the area for resting e.g. rest room, canteen and office for employee

Lay area for is the area i for to ily setup for

work, |ay down, rest during maintenance activity.
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4 Responsibility

41 The Safety, Health and Environment Division (SH&E) is responsible for establishing this
procedure and updating its contents,

4.2 Asset Management (AM) provides final review and approval for this procedure.

4.3 The Safety, Health and Environment Dlvision (SH&E) shall develop and approved a list of
“Authorized Person” who can distribute all related form.

4.4  Security guards are responsible to monttor, secure the company personnel, material, plant and
equlpment though the procedure described below; they also have to Instruct and guide person
contact company business and completion of all related form.

45  Personnel shall be of the requil ofthls e and shall perform only

those duties for which they are trained. They shall Immedlately report any discrepancies to
their manager.
4.6  Managers shali ensure thelr employees are properly tralned, know thelr limitations based on

the training and are In with the reqL of this p

5 Procedure

5.1 Issue of identity card
5.1.1 Gulf group's Employees;
5.1.1.1 Employee Identity card will be issued to all Gulf group’s employees by human
resources department on the first day of Jolning.
5.1.1.2 Employees after receive the employee Identity card, they shali always show their
ID card especially while coming, returning and whlle psriorming the work,
5.1.2 Employee of contractor
5.1.2.1 Employee of contractor who requires access to Gulf group’s for performing work
must pass SHAE orlentation conduct by SHAE personnel by use contractor
orientation request form.

5.1.2.2 Only person who passes this orientation shall get the contractor D card.,

S{Page
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5.3 Emtering to production related area

5.3.1 Power Plant shall Indlcated and categorized the production-related area Into; 1.) Control
area 2.) Restrict area 3.) Work preparation area for contractor 4.) Lay down area for
contractor 5.) Rest area for contractor.

5.3.2 Clearly separate the area in 5.3.1 with approprlate equipment e.g. physical barricade
(fence, gate with lock, Chain with lock, hard barricade, soft barricade, etc.) to control the
area access.

5.3.3 All production refated area accessing have to be controlled strictly.

5.3.4 Contractor's tools, equlpment and materials must be locked and stored in designated area
indicated in 5.3.1. Work supervisor must ensure that only tools and equlpment indicated
in PTW and JSA is allowed to use and contractor shall make a requisition for tools and
equipment using to Work supervisor to unlock.

5.3.5 Information Board" shall be displayed and updated by Work Supervisor at Restricted area

access polnt during planned outage. Security personnel shall be assigned to monttor the

restricted area entry.
N jon board is & disple board which using to communicate the detail of work,
person and that allowed 1o access the area.

5.3.6 The camera, or any electronic device that can take photograph Is not allow to bring in
production area unless get permission from plant manager or designee.

5.3.7 All require PPE to be warn or carry when entry to Guif group's production area.

5.3.8 No Visitors/Vendors/Suppllers are allowed to present In production area without Gulf
group’s representative.

5.4 Office Security Control

5.4.1 Security office shall response and control by office's owner. Leaving office area for long
perlod, the office shall be locked.

5.4.2 For common office where are occupied by several employees, the lasted employee who
occupy such area shall ensure the office are locked prior to leave.

5.4.3 Office owner is responsible to manage thelr offlce keys. The master key wlll be controlled

by plant as well as admlr who authorized to occupy alt office

area while not present of office owner.

TIPage

Document Number: ESMS-Sa-P-07
Document Title: Plant Security
Revislon Number: 1 \’GULF
Date: 16 July 2021
5.1.3 Visitors/Vendors/Suppllers

Upon request, the security guard shall Issue all related form.

Visitors/ require their ID card with Guit group’s visitor
card and return when prior leaving Gulf group’s area. Materials normally common to a
power facillty would be Class 2, Class 3, and Class 8.

Note; the purpose of this kind of card Is for visiting, no one Is allowed to perform work under

visitor card.

5.2 Gate entry control
The following procedure applles to all personne! and will be enforced by the gate security
guard.

5.2.1 The security guards at the main gate shall check the employee ID card of all Gulf group's
employees, visitors, vendor, and suppllers as well as employee of contractor.

5.2.2 Person who enlers to Guif groups shall wear proper dress, short pan, slipper is not
allowed.

5.2.3 Visitors, vendors, suppliers need to complele the gate pass permitas mention initem 5.1.3
After complete ail gate pass requirement, security guard shall informs Gulf group’s
relevant person and get permission.

5.2.4 The visitor gate pass form shall be kept at least 90 days.

5.2,5 Only work-related tools, equipment and materials are allowed to entry the power plant
area,

5.2.5.1 Contractor have to submit the tools, equipment and materials list to Work
Supervisor (In advance).

5,2.5.2 Work Supervisor wlll check and inspect those tools, equipment and materials
before entering the power plant area,

5.2.5.3 Entered contractor’s tools, equipment and materials have to be locked and

stored In designated area (see 5.3.4)

8|Page
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5.4.4 During off duty period while no office's owner and authorized person. One set of master
key to be kept at security box located at guard CCR.
5.4.5 User need 10 notlfy office owner as soon as possible,
55 Leaving Gulf group's area
5.5.1 Gulf group's employees
5.5.1.1 Securlty guards are authorlzed to inspect any susplclous employee either prior to
leaving Gulf group’s area.
5.5.1.2 The securlty guard is authorized to inspect as necessary.
5.5.1.3 Coming or leaving plant during off warking hour such as weekend/holiday, all Gulf
groups' employees, require to record of this information shall be kept at guard
house by using plant entering record form.
5,5.2 Visitors/Vendors/Suppliers
5.5.2.1 Upon finish the business, Gulf groups visited person required to sign the site
visitor's gate pass form for the visitor before leaving the Gulf groups.
5.5.2.2 The form shall be return to security guard for record,
5.5.2.3 Security guard shall perform all security checking, material gate pass checking I
any before permit 1o leave.
5.6 Vehicle control
5.6.1 All vehicle need to entry to Gulf group's area need o be registered.
5.8.2 Vehicle of visitors/vendors/suppliers who need to entry to Gulf group's far specific

purpose need 1o get a temporary vehicle entry permit. To do so the vehicles requlire

stopping at outside and p g all security reqgl

5.6.3 The vehicle will then receive temporary vehicle entry permit card. The card shall be posted
on vehicle at all time while they are In plant area,

5.6.4 Security guard shall conduct an Inspection and ensure no safety concerned and no
environmental related Issue may generate from the vehicle.

5.6.5 Parking of vehlcle Is allowed only at parking area or designed Area,

5.6.6 For emergency response purpose, parking on other area where obstruct to firefighting

facllitles is strictly prohlblted.

8|Fage
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Note; the visitors/ vendors/suppllers not allow transporting the vehicle while they entering pass
through the security guard and within Guif group's area.
57 Material Gate Pass Control
5.7.1 Raw materlal Control
Security guard Is responsible to monitor following item;
5.7.1.1 The security guard completes all gate pass procedure and notify to receiving staff
who located at receiving area. Only after get permission, the delivery truck can be
entry and park at loading area.
5.7.1.2 For transportatlon truck, prior to leave Gulf group's area, the security guard shall
verify all materlal gates pass form and Issued by administration manager.
5.7.2 Construction scrap/Process scrap /Tool & equipment
5.7.2.1 Incoming control
5.7.2.1.1 When carry in material to Gulf group’s area for any purpose such as for
construction work, maintenance, the owner shall record all incoming
material in material gate pass form and obtaln the signature from Gulf
group's work sponsor.
5.7.2.1.2 The list shall indicate detall enough such as type, number, quantity etc.
5.7.2.1.3 The securlty guard shall inspect the materlal gate pass form and verify all
equipment indicated In the lIst.
5.7.2.1.4 One copy of the material gate pass shall be kept at security guard for
reference.
5.7.2.2 Outgoing materlal
5.7.2.2.1 Prior to carry out the construction, tool for maintenance material, the

T O Tt shall the material gate pass form. In

case of incoming form is submitted, the incoming materlal gate pass
shall be attached.

5.,7.2.2.2 The contractor, requester, shall obtzin the approval from work sponsor
and area relevant manager prior to ship the materlal. Shipment of to the

truck shall under monitoring of Gulf group’s work sponsor.
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5,7.2,2.3 Prior to leave Gulf group’s area, security guard shall inspect and verify
1he completion of material gate pass form.
5.7.2.2.4 In case any doubt, the security guard shall consult with Gulf group's work
sponsor.
5.7.2.2.56 The material gate pass shall be then distributed to
(a) Orlginal shall be kept along with person who need to carry material
(b} 2™ copy shall be kept at security guard
{c) 3™ copy shall be return to the approval authority person.
5.7.3 Waste Material
5.7.3.1 Transferring of hazardous waste Is performed by using hazardous waste manifest,
The waste manifest Is used instead of materlal gate pass form.
5.7.3.2 Security Guard shall Inspect and verify the correction of waste manlfest form carry
along with disposing agency.
5.7.3.3 For office garbage, where the waste manifest form is not applied. Security guard

shall perform Inspection and verlffication during collecting of the waste.

6  Reference Documents

7  Attschments

7.1 ATTACHMENT_1_Plant security Work instruction

7.2 ATTACHMENT_2_Material list for contractor form

7.3 ATTACHMENT_3_Contractor material, tools and equlpment dally inspection form for PTW
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Update 13 December 2023
Link to Al Procedures for SHE >>> ESMS Database
# Document No. Document Title Current Revision Date Rev Version Remark
1 |ESMS-MM-S01 ES Poficy 3 September 2018 00 EN APPROVED
2 (ESMS-MM-01 ESMS Manual 3 September 2018 00 EN APPROVED
3 |ESMS-En-P-01 Stakeholder Analysis and Engagement Procedure 15 December 2018 00 EN APPROVED
4 |ESMS-En-P-02 |Gri Handiing Proced 15 December 2018 00 TH APPROVED
5 |ESMS-En-P-03 Green Pracurement 15 December 2018 00 TH APPROVED
6 |ESMS-En-P-04 [Waste Management 16 December 2021 0 TH APPROVED
10 |ESMS-En-P-11 Monitoring Comrective Action for N ity with Standard of |15 December 2018 00 TH APPROVED
Environmental Monitoring Result
11 [ESMS-ES-P-01 |dentification Hazards and Risk Assessment 15 July 2018 00 EN APPROVED
12 |ESMS-ES-P-02 Objectives, Targets and Programs Procedure 15 June 2018 00 EN APPROVED
13 [ESMS-ES-P-03 E gency Prepared andR P Pian 15 November 2019 00 EN APPROVED
14 [ESMS-ES-P-03-WI-01 Access Controt for COVID-19 Pandemic Prevention 23 March 2020 0 TH APPROVED
15 |ESMS-ES-P-04 SHE Criteria for Supplier | Contractor Screening, Evaluation and 2 August 2021 0 EN APPROVED
Selection
16 |ESMS-ES-P-05 Communication and Reporting Pian 15 June 2018 00 EN APPROVED
18 |ESMS-ES-P-07 Acci !lnci | gation and Reporting 15 December 2018 00 EN APPROVED
19 |ESMS-ES-P-08 Review of Legal and Other Requirements 15 December 2018 00 EN APPROVED
20 [ESMS-ES-P-09 Training Awareness and Competence 15 December 2018 00 EN APPROVED
26 [ESMS-ES-P-15 Chance Find Procedure 15 December 2018 00 EN APPROVED
28 |ESMS-ES-P-17 Construction EH&S Assurance Procedure 21 December 2018 00 EN APPROVED
29 |ESMS-ES-P-18 Management of Change 13 November 2023 03 EN APPROVED
30 |ESMS-ES-P-19 Suppﬁer of Contractor Requiremenls 1 October 2020 00 EN APPROVED
31 [ESMS-ES-P-20 Standard Procedure for Handover 15 June 2018 00 EN APPROVED
32 |ESMS-ES-P-21 SHE Minimum Requirements for Contractor 16 Jury 2021 02 EN APPROVED
33 |ESMS-ES-P-22 EHS Purchasing Guidefines 1 October 2020 00 EN APPROVED
34 |ESMS-ES-P-23 Supplier or Contractor EHS Performance Evatuation Procedure 1 October 2020 00 EN APPROVED
38 [ESMS-Sa-P-01 Permit to Work 30 Juy 2021 02 EN APPROVED
39 |ESMS-Sa-P-02 Lock out Tag out 21 September 2021 01 EN APPROVED
40 |ESMS-Sa-P-03 Spill Prevention and Control Plan 15 November 2020 01 EN APPROVED
41 [ESMS-Sa-P-04 Hazard Communication 15 February 2021 01 EN APPROVED
42 |ESMS-Sa-P-05 Chemical Handling and Storage 1 April 2021 01 EN APPROVED
43 |ESMS-Sa-P-06 Powered Industrial Trucks 1 March 2021 01 EN APPROVED
44 |ESMS-Sa-P-07 Piant Security 16 July 2021 01 EN APPROVED
45 [ESMS-Sa-P-08 General First Aid 15 February 2021 0 EN APPROVED
46 |ESMS-Sa-P-09 Health and Medicat Program 1 April 2021 01 EN APPROVED
47 |ESMS-Sa-P-10 Bioodbarne Pathogen 1 Aprit 2021 01 EN APPROVED
48 |ESMS-Sa-P-11 Hearing Conservation 1 April 2021 01 EN APPROVED
49 |ESMS-Sa-P-12 'Respiratory Protection 1 April 2021 01 EN APPROVED
50 [ESMS-Sa-P-13 Physical Heat Protection 1 April 2021 01 EN APPROVED
51 |ESMS-Sa-P-14 General Safety Meeling 1 April 2021 01 EN APPROVED
52 |ESMS-Sa-P-15 General Safety Practice 1 Aprit 2021 01 EN APPROVED
53 |ESMS-Sa-P-16 Sarety Committee 16 Juty 2021 01 EN APPROVED
54 |ESMS-Sa-P-17 Personal Protective Equipment 15 February 2021 01 EN APPROVED
55 |ESMS-Sa-P-18 General Eleclricity Safety 1 April 2021 0t EN APPROVED
56 [ESMS-Sa-P-19 Sting, Rigging and Crane 15 November 2020 01 EN APPROVED
57 |ESMS-Sa-P-20 Ladder and Scafolding 15 November 2020 01 EN APPROVED
58 |ESMS-Sa-P-21 Walking Surface, Stairs and Floor 1 April 2021 01 EN APPROVED
59 |ESMS-Sa-P-22 Confined Space Entry 15 July 2018 00 EN APPROVED
60 |ESMS-Sa-P-23 Portable Tools, Machine and Machinery Guarding 1 April 2021 01 EN APPROVED
61 |ESMS-Sa-P-24 Cutljng, Welding and Brazing 1 April 2021 01 EN APPROVED
62 [ESMS-Sa-P-25 Safety Sign and Colour Coding 1 April 2021 01 EN APPROVED
63 |ESMS-Sa-P-26 Safety |nspection 16 July 2021 02 EN APPROVED
64 |ESMS-Sa-P-27 General Fire Safety 1 Aprii 2021 0 EN APPROVED
65 |ESMS-Sa-P-28 Fire Protection Plan 1 Aprit 2021 01 EN APPROVED
66 |ESMS-Sa-P-29 Fire System |mpairment 1 April 2021 01 EN APPROVED
67 [ESMS-Sa-P-30 Fire Extinguisher 1 Aprit 2021 01 EN APPROVED
68 |ESMS-Sa-P-31 Fire Pump, Sprinklers, Fixed and Detection System 15 Juy 2018 00 EN APPROVED
69 [ESMS-Sa-P-32 Combustible and Flammabile |.iquid 1 April 2021 01 EN APPROVED
70 |ESMS-Sa-P-33 Stand pipes and hose system 15 November 2020 0 EN APPROVED
71 |ESMS-Sa-P-34 Compressed Gas 1 Aprit 2021 01 EN APPROVED
72 |ESMS-Sa-P-35 Stop Work Procedure 16 Jylu 2021 00 EN APPROVED
13 |ESMS-Sa-P-36 Radioactive Safety Management 2 January 2024 00 EN APPROVED
74 |ESMS-Sa-P-37 Working at height 2 January 2024 00 EN APPROVED
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Purpose

To define the requirements and proper wearing of personal protective equipment at the Gulf
Group's Utility and Power Planls.

Scope

This procedure is applicable to Gulf group to implement and maintain the safety of personne!
life and health.

Definitions

ANSI stands for American National Standard Instilute. Their standards have been adopted
throughout government and Industry for various types of personal protective equipment

AS/NZS stands for Australian/New Zealand Standard.

CSA stands for Canadian Standards Association.

EN means European standards.

IDLH stands for Immediately Dangerous to Life or Health.

1SO means inlernallonal Organization for Standardization

Japanese Industriat Standards (JIS) are the standards used for industrial activities in Japan.

Minimum Protective Equipmant (PPE) means safety hard hats, salety shoes, safety glasses

and long sleeves shirl (cotton / fire prove).

Fire F lon (NFPA) is a non-profit organization Headquartered in
Quincy, Massachusetts, USA, the organization is dedicated to reducing mortality, injury,

property damage and economic losses due to fires. Electricity and associated dangers,

Institute for Occl Safety and Heaith (NIOSH) is the U.S. federal agency
responsible for conducting research and making recommendations for the prevention of work-
related injury and illness.

Nolse Reduction Reting {NRR] is a guideline that indicates the amaunt of potential protection
a hearing protection device will give in a noisy environment. NRR is the decibel {dB) reduction

provided by hearing protection based on laboratory test data. However, these tests cannat
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possibly account for all ihe varlables of a typical workplace. Even though a higher NRR is
Intended to indicate greater noise reduction, NRR can be affected by protector size, fit and

candilion, as well as user motivation and training.

Occupational Safety and Health Administration (OSHA) is an agency of the United States
Department of Labor. OSHA's mission is to "assure safe and healthful working conditions for
working men and women by setting and enforcing standards and by providing training,

outreach, education and assistance.

Personal Protactive Equipment (PPE) — devices worn by employees to protect against hazards
in the environment. Examples include safety glasses, face shields, respirators, gloves, hard

hats, steel-toes shoes, and hearing protection

TIS stands for Thai Industrial Slandard.

Responsiblility

Plant Manager has 1he responsibility 1o

® Designate and empower individuals who wlll be responsible for the preparation and
implementation of the Personal Protective Equipment (PPE) Program,

® Provide adminlstrative and financial support for this guideline within individual

departments.

® Ensure the Personal Protective Equi Guideline is impl and maintained within
the depariment.

Department Manager has the responsibility 1o Implement all aspects of this procedure and

ensure his or her subordinators are informed, trained and provided with appropriate Personal

Protective Equipment (PPE), The Department Manager has been designed thls responsibility,

as they are involved with employees on a daily basis,

Environmental, Health and Safety Personnel has the responsibility to

® Provide technical informalion and assist the Department Manager in implementing an
effective PPE program in their workplace.

® Prepare appropriate PPE for employees.
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L High or low temperatures

®  Chemical exposures {use SDSs for guideling)

L Flying particles, molten metal or other eye, face or skin hazards
L4 Light radiation e.g. welding, arc lamps, heat treatment, lasers
. Falling objects or potential for dropping objects

®  Sharps objects

L Rolling or pinching thal could crush the hands or feet

@  Flectrical hazards

Where these hazards could cause injury to employees, personal proteclive equipment

must be 1o sut i imi 1he injury ial. The of cc

Cerlification of Hazard Assessment form for tasks thal EHS has abserved as commonly
performed by power plant employees are mentioned in ATTACHMENT-1_The Example of
Certification of Hazard Assessment Form that the Department Manager may use these

cerlifications as they apply to his or her subordinates.

Personal Protective Equig {PPE) Selection Guidelines

The personal protective equipment selected must it the employee it is intended 1o

protect. Make certain that employees have the correct size of p

equipment. Whenever

possible, select | protective equip . Employee input in the selection

process is critical. Personal Protective Equipment that fits properly and Is comfortable will

mare likely be worn by em Damaged or

protective equipment shall be
immediately taken out of service 10 be repaired or replaced.

Anncuncement of Labor and Welfare Protection on standards of personal protective
equipment (PPE) requires that many categories of PPE meel or be equivalent to standards
developed by the Thai Industrial  Standards (TIS), International Standardization and
Organization (ISO), European Standards (EN), Australia Standards/New Zealand Standards
(AS/NZS), American National Standards Institute  (ANSI), Industrial
{JI8), The national Instilule for Occupational Safety and Health  {NIOSH),Occupational Safety

and health Administration (OSHA) and National Fire Protection Association (NFPA).
Listed below are lhe examples of PPE and relevant standard;
®  Head Protection: TIS 368-2554-ANS| Z89.1 Type | Class E, G.

Document Number: ES
Document Tltle: Fersann.
Revislon Numbar: 1

Protective Equipmen:

VwGULF

Date: 15 Fepruary 2021

4.4

4.5

5.1

5.2

5.3

5.4

Document Number
Document Thie:
Revislon Number; 1
Dete 13 Fearu

5.6

® Provide training for PPE instruction, as needed.
® Revlew and revise the PPE program, as needed for compliance with applicable regulations.
Employees have the responslbility to

® Comply with this procedure and any further safety recommendations provided by
supervisors and/or the Environmental Health and Safety Diviston regarding PPE.

® Conduct assigned \asks in a safe manner and wear all assigned PPE.

® Report any unsafe or unhealthy work conditions and job-related Injuries or illnesses to the
supervisar immediately.

Non-working visitors have the responsibility to comply with general safety rules but ~ do not
have to meet the safety footwear requirements unless  entering an area where a foot hazard

may exist. Open toed shoes, sandals and high heel shoes are prohiblted on grate surfaces.

Procedure

Visilars / anyone visiting or touring the power plant and / or restricted areas will be required to
wear appropriate protective equipment such as safety shoes, head and eye protection.

Unless hazardous conditions or evolutlons exist, the requirement for wearing personnel
protective equipment (hard hats, safety shoes, safely glasses, etc.) are normally not applicable
{or the following areas of the facilily: office, conference room and lunch room areas, control

and electronics room, maintenance office and warehouse.

All employees and contractors shall obey the general safety rules within Gulf group power plant

perimeler and wear a minimum of PPE while being on the designated areas.
Conduct a Hazard Assessment of the Werkplace

When conducling 2 hazard assessment, a task is investigated, and the hazards and the
potential hazards associated with the task are determined. This allows selection of personal
protective equipment that will protect the employee from the identified hazards,

A hazard assessment may be conducted on a single employee. on a single 1ask, or on a

group of employees if all the employees perform an identical task.

During the hazard assessment of each task, inspect the layout of the workplace and look

forthe  following hazard sources:
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- Eye and Face Protection: ANSI 287.1, CE EN 166

" Foot Protection: ANSI Z41,1-1991 ASTM F2413-11,EN 20345:2011,
AS/NZS22102.

. For hand protection, there Is no ANSI standard for gloves, but OSHA recommends
that seleclion should be based upon ihe lasks 1o be performed and the
performance and consiruction characteristics of the glove materials, For protection
against chemicals, glove seleclion must be based on the chemicals encountered,
the chemical resistance and the physical properties of the glove material.

Head Protection

Protective helmets are designed to shield the head from the impact and penetration of
falling objects, working in low clearance areas, and in some cases high voitage electric shock
and burns. They should be wam whenever the potential exists for injuries Lo the head due 1o

falling objects or when head clearance is restricied,

5.6.1 Safety hard hats shall conform to ANSI Z89.1 Class | type E, G and shall always be

worn in any place where an actual or potential overhead or falling hazard exists

5.6.2 Due to the potential for overhead hazards during normal operation and
maintenance activities, a safety hard hat shall be wom In the power

plant/generalion areas of the facility (excluding areas listed in paragraph 5.2),

5.6.3 It is the individual's responsibility to keep assigned salety hard hats clean,
including the suspension liner,

5.6.4 Do not wear a safety hard hat with a damaged suspension liner. No part of the

suspension liner shall be removed or modified,

5.6.5 Safety hard hats should not be worn backwards. The safety hardhat and
suspension are designed to provide maximum protection when worn square on
the head wilh the brim facing forward. If the brim interferes with certain work
requirements, such as wearing a face shield or visual inspection of equipment

within a confined view space, elc.,
5.6.6 Shells of hard hats must never be painted. Solvents in Ihe paint may cause thermal
plastic to become britile. Numbers or symboals can be applied with reflective tape.

5.6.7 Hard hais should be inspected belore they are worn each time. If there are any
holes, cracks, or fraying of suspension materials or other signs of damage or
alterations, they should be replaced.
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Size and Care Considerations

Head protection that is eilher too large or 100 small is inappropriate for use, even if meets
all other requirements. Prolective headgear must fit approprialely on the body and for the head
size of each individual. Mos1 protective headgear comes in a variety of sizes with adjustable
headbands to ensure a proper fit. A proper fit should foltow sufficient clearance between the
shell and the suspension syslem for ventitation and distribution of an impact. The hat should

noi bind, slip, fall off or irritate the skin.

Hard hats with any of the following defects should be removed from service and
replaced:

" Pperfaration, cracking, or deformity of the brim of shell;

Indication of exposure of lhe brim or shell to heat, chemicals or ultraviolel light and
other radiation (in addition 10 a loss of surface gless, such signs include chalking or
flaking)

5.7 Eyeand Face Protection

The use of eye and face protection shall be used where a hazard exists. Examples of

potential eye or face injuries include:

- Dust, dirt, metal or wood chips entering the eye from activities such as grinding,

sawing, the use of power tools or even strong wind forces.
L Chemical splashes from corrosive substances, hot liquids, solvents or olher
hazardous solutions.
= Objects swinging into the eye or face, such as tree limbs, chains, tools or ropes.
Radiant energy from welding, harmful rays from the use of lasers or other radiant

light {as well as heat, glare, sparks, splash and flying pariicles}).
Types of Eye Protection

= Safety spectecles - these proleclive eyeglasses have safety frames constructed of

metal or plastic and impact-resistant lenses. Side shlelds are avallable on some
maodels.

A Goggles — these are tight-fitting eye protection that completely cover the eyes, eye
sockets and the facial area immediately surrounding the eyes and provide
protection from impact, dust and splashes. Some goggles will fit over corrective
lenses.

e
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® |f breaching or potenlially breaching high temperature or pressure systems

as defined in the General Safety Practice procedure. (ESMS-Sa-P-15-
General Salety Practice)

® Performing electrical hot work where the flash due to an electric arc is

possible.

®  When racking breakers in and out of cubicles.

®  When installing or removing poriable grounds or ground carts and verifying

de- energization.

® When performing grinding operations,

5.8 Footand Leg Protection

Employees who face possible foot or leg injuries from falling or rolling objects or from
crushing or penetrating materials should wear protective footwear. Also, employees whose
work involves exposure to hot substances or corrasive or poisonous materials must have
protective gear to cover exposed body paris, including legs and feel. if an employee's feet
may be exposed to electrical hazards, workplace exposure to static electricity may necessitate

1he use of conduclive footwear.
Special Purpose Shoes

= Electrical hazard, safety-toe shoes — are nonconduclive and will prevent the
wearers' feet from completing an electrical circuit to the ground. These shees can
protect against open circuits of up to 600 volts in dry conditions and should be
used in conjunction with other insulating equipment and additional precautions to
reduce the risk of employees becoming a path for hazardous electrical energy. The
insulating protection of electrical hazard, safety-toe shoes may be compromised
if the shoes became wet, the soles are worn through, metal particles become
embedded in the sole or heel, or employee louch conductive, grounded items.

. Protective foolwear lhat meets the requiremenls of ANSI Z41.1-1991 ASTM

F2413-11, EN 20345:2011, AS/NZS22102. shall be warn as where a foot hazard

may or does exist. Hazards include danger of injuries due to falling or rolling

objects, objects piercing 1he sole or where feet are exposed to electrical hazards.

Due to patential fool hazards during normal operation and maintenance activities,

sturdy [ootwear which consists of hard soles and substantial leather type uppers
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®  Welding shlelds — constructed of vulcanized fiber or fibergiass and filed with a
filtered lens, welding shields protect eyes from bumns caused by infrared or intense
radiant light; they also proteci both the byes and lace from flying sparks, metal
spatter and slag chips produced during welding, brazing, soldering and cutling
operations. The minimum protective shades for a variety of welding, cutting and
brazing operations are mentioned in ATTACHMENT-2_The minimum protective

shades for welding, cutting and brazing operations.

Face shields — these transparenl sheets of plastic extend from the eyebrows to
below the chin and across the entire width of the employee’s head. Some are
polarized for glare protection. Face shields prolect against nuisance dusts and
potential splashes or sprays of hazardous liquids but will nat provide adeguate
protection agains! impact hazards. Face shields used in combination with goggles

or safety spectacles will provide additional protection against impact hazards
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(face shields, etc.) shall conform to ANSt Z87.1, CE EN 166 and shall be worn
whenever an eye hazard may or does exisl.

5.7.2 Due to potenlial eye hazards during normal operation and maintenance activitles,
salety glasses or other appropriate eye protection should be warn in the power

plant/generalion areas of the stalion facility (excluding areas listed in paragraph

5.2).

5.7.3 Safety glasses must fit snugly and not interfere with movement and be kept clean
and in good repair,

5.7.4 Contact lenses should not te worn when handling chemicals, unless ihe
enviranment, health and safety Division approve an alternative protection method.
If contacl lenses are warn, notify your supervisor so special precautions can be
taken,

5.7.5 Face shields shall be worn for ihe following cases:

" When pouring or transferring acids, corrosives or other liquid chemicals.

When water blasting or sand blasting.
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{i.e. no sneakers, high heels, etc.) shall be worn in the power plant/generation areas
of the station facility.

Non-working visitors do not have to meet the safety footwear requirements unless
entering an area where a foot hazard may exist. Open toed shoes, sandals and
high hee! shoes are prohibited on grate surfaces.

Care of Protective Footwear

As with all proteclive equipment, safety footwear should be inspecied prior to each use.
Shoes should be checked for wear and tear at reasonable intervals. This includes looking for
cracks or holes, separation of materials, broken buckles or laces. The soles of shoes should
be checked for pieces of metal or other embedded items that could present electrical or
Tripping hazards. Employee should follow the manufacturer's recommendations for cleaning

and maintenance of protective footwear,
58 Hand and Arm Protection

Potential hazards include skin absorption of harmful subslances, chemical or thermal
burns, electrical dangers, bruises, abrasians, cuts, punclures, fractures and amputations.
Prolective equipment includes gloves, linger guards and arm coverings or elbow-length

gloves.
The first step in preventing hand injuries is to know the dangers involved in the job

and how to avoid them. Hazards include:
® Pinch points
® Hot spots or temperatures
® Rotating machine surfaces
®  Automated machinery
® Chemicals or corrosive materials
® Exposure {0 severe cuts, severe abrasions, punctures

Work gloves are to be used when handling rough- or sharp-edged objecis or when hands
or fingers could be pinched belween aobjects. There shall be gloves for every job. Personnel
are to ensure that the gloves really protect them, They are 10 check for holes at the tips and

between fingers, Replace gloves that are damaged or worn. Clean and dry gloves periodically.

1200



Document Numiber: £51:5,- 5
Gocument Title: Parsonr
Revision Numbet
Date" 15 Sekiurar

VwGULF

® Metal Mesh - resists culs and scralches.

® Insulated - for performing electrical hol wark. Appropriale rubber gloves are
defined by procedure EHS-P-020-General Electrical Safety.

® Heat Resistant - Protects against heat and flames. They are usually leather
insulated.

® Leather - shields against sparks, rough surfaces.

® Rubber, Viny), Nitrile or Neoprene - useful against caustic, acids, solvents and
other chemicals,

® Cioth - protects against dirt, chating, wood slivers and sharp edges.

® Disposable Latex - Protect against blood borne pathogens.

5.9.1  Insulaled rubber gloves for performing electrical hot work shall be worn when:
® Racking breakers in and out of cubicles,
® Ifina posilion to contact energized circults or equipment greater than 480
volts, when insulated tools are nol available for work on lighting or center of
circuits of 300V or abave or when wet or damp conditicns exist.
® When connecting or disconnecting high voltage grounds.
5.9.2 Chemical- and Liquid-Resistant Gloves

Chemical-resistant gloves are made with different kinds of rubber: natural, butyl,
neoprene, nitrile and fluorocarbon or various kinds of plastic: polyvinyl chioride (PVC), polyvinyl
alcohot and polyethylene. These materials can be blended or laminated for better performance.
As a general rules, the thicker the glove material, ihe greater ihe chemical resistance but thick

gloves may impair grip and dexterity, having a negative impact on safely.

Care of Protective Gloves

Proiective gloves should be inspecied before each use 10 ensure that they are not torn,
punciured or made ineffective in any way. A visual inspection will help detect cuts or tears but
amaore thorough inspectian by filling the gloves with water and tighily rofling 1he cufl towards
the fingers will help reveal any pinhole leaks. Gloves that are discolored or siiff may also

indicate deficiencies caused by excessive use or degradation from chemical exposure.
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® Splash aprons (rubber, vinyl, or necprene) to prolect the body againsl caustics,
acids, solvents and other chemicals.
® Specific clothing requirements as identified on a specific MSDS form for the
specific chemical.
5.10 Hearing Protection

Employee exposure to excessive noise depends upon a number of factors, including:

= The loudness of the noise as measured in decibels {dB)

The duration of each employee’s exposure to Ihe noise
Whether employees move between wark areas with different noise levels
Whether noise is generated from one or mulliple sources

If engineering and wark praclice controls do not lower employee exposure to waorkplace
norse to acceptable levels, employees must wear appropriate hearing protection. It is
important 1o undersland (hat hearing protectors reduce only the amount of noise that gets
through to the ears. The amount of this reduction is referred 10 as altenualion, which differs
according to the type of hearing protection used and how well it fils. Hearing protectars warn
by employees must reduce an employee’s noise exposure to within the acceptable limits noted

in table below;

Pormissible Nolse Exposures

[E]
TEor kms e

*when measured on the A scale of a standard sound level meter al slow response
Manufactures of hearing protection devices must display the device's Noise Reduction
Rating (NRR) on the product packaging. If employees are exposed to occupational noise at or
above B5dB averaged over an eight-hour period, the employees are required to participate a
hearing conservation program

Some types of hearing pratection include:
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Any gloves with impaired protective ability should be discarded and replaced. Reuse of
chemical-resislant gloves should be evalualed carefully, 1aking inlo consideration the
absorptive qualities of the gloves, A decision 1o reuse chemically-exposed gloves should take
into consideration the toxicity of the chemicals invalved and faclors such as duration of

exposure, slorage and temperature.

Further infarmation on guideline to select chemical reslstant gloves is available on
ATTACHMENT-3_ Chemical Resistance Selection Chart for Protective Gloves.

5.9 Body Protection

Employees who face possible bodily injury of any kind that cannot be eliminated ihrough
engineering, work practice or administrafive controls, must wear appropriate body protection
while performing their jobs. In addition to cuts and radiation, the following are example of

workplace hazards that cauld cause bodily injury:

" Temperalure extremes

L) Hol splashes from molten melals and other hot liquids

u Potential impacts from too!s, machinery and matenals

» Hazardous chemicals
If a hazard assessment indicates a need for full body prolection against toxic substances
or harmiul physical agents, the clothing should be carefully inspected before each use, it must
fit each worker properly and It must function properly and for the purpose for which it is
intended
Narmal Work, the following protective clothing requirements shall be followed:
® Made from Fire resistant fabric such as Tecsafe Plus, Nomex or catton {polyester
shirts melt and burn easily).
® Non-metal
When working around hot surtaces >150 © F (66 °C), the following protective clothing
should be worn:
® |Leather protective jacket.

® Heat resistant gloves.

® Lang sleeve shirt of cotlon or cotton blend {polyester shirts melt and burn easily).

When working with hazardous chemicals or flammable liquids the following proteclive
clothing requirements shall be followed:

WP ace
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" Single-use earplugs are made of a waxed cotton, foam, silicone, rubber or fiberglass

waal. They are sel{-foaming and, when property inserted, they work as well as most
molded earplugs
Pre-foamed or molded earplugs must be individualiy fitted by a prafessional and can
be disposable or reusable. Reusable plugs should be cleaned after each use
Earmuff requires a perfect seal arcund the ear. Glasses, facial hair, long hair or facial
mavements such as chewing may reduce the protective value of earmuffs

Specific information concerning use, maintain and storage of Hearing Protection in the
ESMS-Sa-P-11_Hearing Conservation which mainiained by the Environment, Heallh and
Safety Division

5.11 Fall Protection

® Anytime an individual is required 1o work at an elevation more 1han 6 feet (1.8 m.) above

surrounding grade, provisions for fall protection are required. Ladders, platforms and

scaffolding with approved rajlings are the preferred method of fall protection.

In the event the preferred fall protection methods are not employed, lifelines, safety

belts and lanyards shall be used for employee safeguarding as follows:

® Perscnal fall arrest equipment shall meet the requirements of OSHA Standard

® A lifeline/lanyard is a rope, suitable for supporting one person io which a
safely belt or harness is attached. One end is fastened 10 a safety belt or
harness, and the other end is secured 10 a struciure. Safety belts and harness
lanyards shall be a minimum of 172" nylon or equivalent and shall be sized to
provide far a fall of no greater than six feet (1.8 m.). Rope shall have nominal
breaking strength of 5,400 pounds (2,450 Kg.).

® Lifelines shall be secured above the point of operation 1o a supportive
structural member of the plant capable of supporting a minimum dead weight
ol 5,400 pounds {2,450 Kg.}.

® A safety belt is a device worn around the waisl, which, by reason of its
attachment to a lanyard, lifeline or a structure will prevent a worker from
falling. A safety harness, worn around the 1orso is preferable 10 a safety belt

® All safety belts, harnesses, Janyards and lines will be visually inspected prior
to each use and shall be tested annually according to vendor specificalions.

® Lifelines shall be protected against being cut or abraded,
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Types of fall protection to be used
® Full body hamesses
When using personal fall proleclion equipment, wear a full body harness if
employee are at risk of falling. A full body harness consisls of straps passed over the
shoulders, across the chest, and around the legs. In a fall, a full body harness protects
employee more 1han a safety belt, because it distributes the force of impact over a greater
area of body.
Inspect full body harness
Inspect harness before each use. Check the buckles, the webbing, the D-ring
and the manufacturer's label for additional user information.
buckles. Look for bent, cracked or nicked buckles. Test the buckles to
make sure the coupling Is secure.
® Webbing Look for frayed, cracked, cut, burned or damaged webbing and
loose or broken stilching.
® D-rings Look for bent, cracked, nicked or gouged rings.
manufacturer's label on a CSA-approved full body harmess will contain the
following infarmalion
Manulaciurer or vendor identification
- Size of harness
- Material lhe bell is made of
- Date lhe harness was manufactured
- Model number
Some harnesses are designed tc serve more than one purpose. Check the
manufacturer's label for the harness’s classification.
® Group A ~ Fall arresling
® Group D — Controlled descent
® Group E - Confined entry {raising and lowering)
® Group L — Ladder climbing
" Group P — Work positioning

® |anyerds and anchors
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“Warning — any unit which has seen fall arrest service should not be
used after such service”
® Personal shack absorbers

A shock absorber slows and cushions ihe fall, reducing the force of
stopping the fall,

Personal shock absorbers are often made of “tear webbing.” In a fall,
specific stitch patlerns in the webbing absorb the force of impact and
progressively iear apart.

Warning: the shock absorber may increase the length of the lanyard by as
much as 1.2 m. {4 ft.) during a fall. Refer tc the label on the shock-absorbing
unit to determine the maximum elongaticn. Allow for this extra fall distance
when employee include a shock absorber in personal fall protection system.
® Carabiners
A carabiner is an oblong-shaped connecting device used to attach different
components of a personal proteclion system.
A carabiner should:
Have gates that are both self-closing and seli-locking
Have a breaking strength of at least 22 kN (5,000 Ib.)
- Have the manufacturer’s identity and |oad capacity clearly marked

onit
Inspec! carabiner belore each used. Make sure it is free of damage,
deformities, or excessive wear,
" Anchers 5

An anchor — what employee connects lanyard or lifeline to —is a key
element of any persenal fall protection system. An anchor may consist of 2
|oad-rated strap or sling wrapped around a substantial structural member
on a building. An anchor may afso be a manufaclured component that
permanently or lemporarily attaches or a structure,

Selection an anchor

The selection of a suitable anchor depends on whether employee want
1o restrain or arrest a fall.

To prevent or restrain from falling, anchor must be capable of
supporting at least 3.5 kN (800 Ib.) or, alternative, 1he equivalent of four

times 1he weight of the worker.
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A lanyard is a flexible line of webbing or a synthetic or wire rape used to
secure a safety belt or full body harness 10 a lileline or anchor.
Using the right lanyard

Keep lanyard as short as possible to reduce the distance employee could fail.
Try to arrange the lanyard to limii a free fall to no more than 4 feet (1.2 m) in a fall
arrest situation. .

When using a wire rape lanyard for fall arrest, a personal shock absorber must
be incorporated as part of personal fall protection system on order 1o keep lhe
arrest force at a safe level.
inspecting lanyard

Inspect lhe lanyard before each use, Check the rope or webbing, lhe snap

hooks and the manufacturer's label for additional user information,

® Rope or webbing

Inspect along the length of the lanyard and the eye splices. If employees
have a three-sirand rope lanyard, carefully twist the rope open to loak for
worn, broken or cut fibers. Do not over twist or employee could permanently
deform the rope.

Web fanyards should be discarded if ihe webbing has cuts or hales, is
worn or frayed or if lhe load-bearing stitches are damaged.

If emplayee find any signs of deterioration, burns, or broken or damages
strands, or if employee have any reason to suspect the lanyard, do not use it.
® Snap hooks

CSA slandard requires snap hooks ta be sel-locking to prevent
accidental roll-out. Roll-out can occur when small D-ring, or other attachment
hardware, cause ihe snap-hack gate 1o push open in a twisting action — thus
separating the two components.

* Manulacturer's label

The manufacturer’s label on a CSA-approved lanyard will contain the
following information

- Manufacturer or vendor identification

- Length and diameter (if applicable) of the lanyard

Malerial the lanyard is made of

Date the lanyard was manufactured

Model number

FaT
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To arrest a fall, anchor must be capable of supporting at least 22 kN
(5,000 Ib.). Alternatively, when the potential arrest forces are known, an
anchor that is capable of supporting the equivalent of lwo limes Llhe
maximum arrest force generaled by a falling worker is acceptable. For
example, the manufacturer will specily the maximum arrest force on
personal energy-absorbing devices in 1he fall arrest system.

Note: The anchor values above do not apply to harizontal lifeline systems, as
the potential forces imposed on the anchors of a horizontal lifeline can be

much greaier than those for personal fall restraint and arrest systems.

5.12 Resplratory Protection

Respirator usage has significant limitations. The limitations Include difficulty
understanding and correctly following usage requirements, poor slorage resulting in
containments on inside of the facepeice, that the respirator is hot and uncomfortable to wear,
that it places a physiological burden on the employee, and lhat It interferes wilh visibility.
Therefore, other control oplions (such as producl substitution, using wet methods 1o prevent
airborne contaminants, or local exhaust ventilation) are the preferred approach 1o aveid

exposure 1o harmful air contaminants whenever feasible.

When other control oplions are not feaslble or they have failed to adequately contral the
airborne hazarg, a respirator shall be used by each exposed employee. The proper selection
of the respirator and cantridge Is critical. If the filter type is not appropriate for the hazard, it will
not protect form harmful air contaminants. The useful life of each respiralor or cariridge will

vary depending on the job duties and actual time in use.

Appropriate respirators approved by the National Institute of Occupational Safety and
Health {NIOSH), in compliance with ANSI and olher requirements shall be provided and worn
when required by the Safety Data Sheet {SDS) for chemicals, toxics, dusts, fumes, mists,
vapors, gases, sprays, and smoke or when identified as needed during Job Safety Analysis

(JSA) and risk assessment.

Respirators include either purifying or liltering and air supplied
" Purifying or fillering respiralors

- Single use filtering hall face {disposable)
- Air purifying half or full face mask

The table below shows the purifying and filter canisters color codes
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[ For Contaminant Protected Agairat | contetar cotor

-_Acid_Gases I | Whi.t_e o

| Organic Vapors | Bl-a-cl; = )

| Acid Gase‘s and Organic Vapors - Yellow - ]

| Acid Gases, Organic Vapors and Ammonia Gases | Brown

| Benzene vapors | Black
| Mercury Vapors | Orange with indicator ring
Oxide of Nllrogen Blue-White

Care and malntenance of respirators

Employees must inspect their respirators before and after use. Respirtaor inspecitons
must include checking that

® Sealing surface are ¢lean and free of cracks and holes

" Rubber and elastic parts have good pliability and no signs of deterioration

" Inhalation and exhalation valves are clean and seated properly

" Straps are sufficiently elastic and free of worn areas

® I full face, face shield is cleaned and clear (no smudges, scratches, or other damage
that may impede visibility)

Before using a respirator, the wearer must perform a posilive and negative pressure
check. The wearer must ensure current facial condition will allow an effective sea! (for example
1he wearer must be clean shaven).

" Posltive pressure check — close off exhalation valve with palms and exhale gently. No

leakage outward around the seal should occur.

Negative pressure check - close off cartridges and inhale. The respiralor should
collapse shghtly on ihe face. No leakage around the face seal should occur while
maintaining a negalive pressure inside the respirator for several seconds.

Respirators must be cleaned and disinfected after each use as follows:

Remove filters or carridges

Disassemble and wash with mild dishwashing detergent in warm water, using a soft
brush

Thoroughly nnse to remove any detergent residue

23 [Pece

Documenl Number:
Documentl Tiile: P
Revision Number: |
Dzta 15F=2 g

Crap— WGULF

5.1§ Tralning Certification

Certlfy in writing 1hat the training was completed. The Enviranment, Health and Safety
division shall maintain the certification for all affected employees, The certification must verify
that each affected employee has received and understood the required training. The record
must be identified as a certification. An example Training Certification form is provided in
ATTACHMENT-AS,

Reassessment of the workplace should be conducted when new equipmenl or processes
are introduced that could create new or additional hazards. Accident records should be
reviewed and the suitabllity of previously selected PPE be reevaluated, if warranted.

When the manager has reason fo believe that any affected employee who has been
trained does not have he understanding or skills required 10 use lhe Personal Protective
Equipment (PPE) properly, the Environment, Health and Safety Division will be notified to
retrain such employee.

Retraining is also required when there have been changes in 1he workplace or Personal
Prolective Equipment (PPE) 1hat render previous training obsolete, or when there are
inadequacies in the affected employee’s knowledge or use of the assigned Personal Protective
Equipment (PPE).

5.1.6 Llstof approved Persanal Protective Equipment (PPE)

The list of approved Personal Protective Equipmenl (PPE) has been provided as

ATTACHMENT-8. This list is reviewed annually.

€6  Reference Documents

6.1 Ministerial Regulation, Ministry of Labor, an the prescribing of standard for administration and
management of occupational safety, health and working environment in confined space B,E.2547
{A.D.2004)

6.2 Ministerial Regulation, Ministry of Labor, on the prescribing of standard for administration and
management ol occupational safety, health and working environment in celalion to ionizing
radiation B.E.2547 (A.D.2004}

6.3 Ministerial Regulation, Minisiry of Labor, on the prescribing of standard for adminislration and
management of occupalional safely, heallh and working environment in relation to heat, light and
noise B.E.2549 (A.D.2008)

DYise
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" Airdryin a clean place

Respirators that fail an inspection must be removed from service and replaced.
Specific information concerning respiralor capabilities, filter selection, IDLH
concentrations, etc., is contained in the 6.13 ESMS-Sa-P-12 Respiratory Protection which

mainlained by the Environment, Health and Safety Division

513 OTHER

® Hearing protection requirements are defned in ESMS-Sas-P-1t_Hearing
Conservation Procedure.
® Electrical work requirements are prescribed by procedure ESMS-Sa-P_General
Electrical Safety Procedure.
5.14 Training Guidelines

Training must be provided 1o each employee who is required to use PPE. Each employee
must be trained to know al least the fallowing:

® When and why personal protective equipment is necessary

® Whal personal prolective equipment is necessary

" How lo properly don, doff, adjust and wear Person Protective Equipment (PPE}

" The limitations of the Personal Protective Equipment (PPE)
The proper care, maintenance, useful life and disposal of the Personal Protective
Equipment (PPE)
" Laboratory personnel must be instructed to remove gloves and lab coats prior to
entering common areas {eating areas, rest rooms, meeting rooms, cffices, etc).
Secondary canlainers should be used for transport of potentially hazardous materials
or agents.

Each employee shall demonstrate an understanding of the training and the ability to use
Personal Protective Equipment (PPE) properly before belng allowed 10 perform wiork requiring
the use of PPE.

Any training format can be used as long as a hands-on session is included. The length
and complexity of training should reflect the complexity of the Personal Protective Equipment
{PPE) 1o be used. For example, training may be an informal hands-on session only, or it may
be alonger classroom session training. ATTACHMENT-4 is a “Guideline of Personal Protective

Equipment (PPE) training for employee” which can be discussed, or distributed 10 employees,
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6.4 Ministerial Regulation, Ministry of Labar, on the prescribing of standard for administration and
management of occupational safety, health and working environment in relation to machinery.
crane and boiler B.E.2552 {A.D.2009)

6.5 Ministerial Regulation, Ministry of Labor, on the prescribing of standard for administration and
management of accupalional safety, health and working environment in relation 1o electricity
B.E.2554 (A.D.2011)

6.6 Announcement of Labar and Welfare Protection on standards of Personal Protective Equipment
(PPE) B.E.2554 {A.D.2011)

6.7 Thailand Industrial Standards (T1S) 368-2554 — Head Protection Standards

6B The Occupationa! Safety and Health Administralion {OSHA), under its Standard Subpart |
(1910.133 o 138) - Personal protective equipment

6.9 The American National Standards Instilute (ANSI), under its standard ANS| 288.1-1986 -

Proteclive Headwear for Industrial Workers-Requirements

6.10 The American National Standards Institule {ANSI), under its standard ANS| Z87.1-1989 -

Occupalional and Educational Eyes and Face Prolection

6.11 The American National Standards Institute (ANSI), under its standard ANS! Z41-1991 -
Protective Foolwear

6.12 ESMS-Sa-P-11 Hearing Conservation

6.13 ESMS-Sa-P-12 Respiratary Prolection

7 Attachments

7.1 ATTACHMENT-1_The examples of completed Certification of Hazard Assessment form

7.2 ATTACHMENT-2_The minimum protective shades for welding, cutting and brazing operations
7.3 ATTACHMENT-3_Chemical Resistance Selection Chart for Proleclive Gloves

7.4 ATTACHMENT-4_Guideline of Personal Protective Equipment (PPE) training far employee

7.5 ATTACHMENT-5_Certification of Persanal Pratective Equipment Training

7.6 ATTACHMENT-6_List of Approved Personal Protective Equipment (PPE) ilem

24
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Attachment-1_The Example of Certification of Hazard Assessment form

o ek

|
| 3 Moving work

4  Bird clean-ups

5 | Carpentry work

T rowmabaza ]

carrying

" PPE Recommended
Cut/punciure resistant gloves, safety

shoes

Pesticides, animals and plants

Lifling/carrying, dropping, rolling
; and sharp objects
Bacteria, mold spores, {lying “

particles

gloves, long sleeved shirt and/or long

legged pants

Safety shoes, puncture/cut resistant

gloves

Respirator with HEPA filter cartridges,

safety glasses and face shield or

goggles, full body coverall

Flying p‘a}tlcles, falling, falling

objects, cuts/punctures,

lifting/carrying.

Safety glasses, safety shoes, hard hat,
cut/puncture resislant gloves ,face
shield

6  Painling work

. 7 Raofing work

Flying particles, falling, falling
objects, culs/punctures,
liting/carrying, coalings and

salvents

| Safety glasses, safety shoes, hard hat, i

cut/puncture resistant gloves, fall
protection when working at elevations,
chemical resistant gloves when

handling chemicals, face shield

Falling, hot surfaces, heat,
seallng chemicals, solvents,

lifting/carrying

8  Sheet Metal Work

| Flying particles, litting/carrying,

rough surfaced materials

chemical resistant gloves

Safety glasses, safety shoes, fail

protection, heat resistani gloves,

| puncture/cul resisiant gloves, face

Safety glasses, safely shoes, ‘
|

shield

9 | Low Voltage Electrical
Equipment Work
(<440 volts AC)

Electric shack, falling

ESH5-52-P-17_Personai Prolcclive Equipment Revd
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Electrical safely gloves {rated for

voltage of energized equipment),

| electrical safety shoes, electrical safety

blankets or mats. non-synthelic work
clothing, fall

protection

15 Feonary 202

Atlachement-2_The minimum protective shades for welding, cutting and brazing operations

Filter Lenses for Protection Against Radiant Energy

[ Operstion

Shielded metal arc welding

Gas metal arc welding and
fiux cored arc welding

Gas lungsten arc welding

Air carbon

Asc cutling

Plasma arc welding

| Plasma arc cutting

| Torch brazing

: Erch soldering
Carbon arc welding

i Gas welding: L.i-gf;l o
Gas welding: Méd‘mm

| Gas wsl\‘iin‘g: Heavy

: Oxygen cutiing: Light

Oxygen cutting: Heavy

M.Bmm-_r' _m‘:m ; T “Mmimum protective |
{0.88 mmj | shade®
T e | <8 | r
3-5 50— 160 | [
" 5-8 © qen-zs0 w
>8 250 - 550 14
T | R 1
60160 | w |
160 - 250 10
250 - 550 1 |
|
I 1s0-500 | 10 |
pight) <500 i
heavy) | 500- 1,000
| <20 | [
20- 100 s
100 - 400 1 10
400 - 600 7
T igh T <00 8
(medum 300 - 400 9
(hoavyy™ 400 - 800 | 0 |
] B A
i 2 [
14
B T a2 | T4 —
1/8-172 | 32-127 | 5 —
~12 i >127 ! 3
et | <25 3
1-6 25-150 B
o ->5 | )150 5

* As a rule of lhumb, start with a shade (hat is 100 dark Lo see 1ne welg zone, Then go 1o a lighter shade

which gives sufficient view of Lhe weld zone without going balow the minimum. In oxy-fuel gas welding or cutting

where the torch praduces a high yellow light, it is desirable 1o use 2 filter lens Thal absarbs the yellow ar sodum

line in the visibie light of Lhe (spectrum) operalior.

** These values apply where the aciual erc is clearly seen, Experience has shown lLhat lighter fillers may

be used when Ihe arc 1s hidden by the work piece

ESMGEpP-17_Persona! Protect v Equpment Hiw 1
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10 | High Voltage Elecirical |

12
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PotentialHemd |

PPE Rscommended
Electric shock, arc, explosion and

Head protection, safety glasses, face

Equipment Work burns, falling, confined and shield, electrical safety gloves (rated

enclosed spaces for voltage of energized equipment),

! electrical safety shoes, electrical safety

blankels or mats, non-synthelic work

clothes, fall protection when working at |

elevations

Electric shock, metal sparks, Insulating mats and blankets,

| molten and hot metal, UV, IR and | insulated/heat and puncture/cut
| visible light, falling, roping. rolling | resistant gloves, safety shoe, hard hat,

|
and sharp objects

safety glasses, welding shield or

e e = T = ~
Metal sparks, molien and hot | Heatand puncture/cut resistant

|

|

metal, UV, IR and visible light

|

|-

I Torch Brazing
|

gloves, filter lens spectacles or

goggles, or safety glasses and face
| shield with appropriate eye shade
(at least #3} 3

13 . Torch Soldering_ o Molten and hot metal, UV, IR and- Heat and puncture/cut resistant
visible light gloves, filter lens spectacles or
goggles, or safety glasses and face
shield, wilh appropriate eye shade
(at least #2)
14 | Metal Grinding or Chipping | Metal Grinding or Chipping | Heat and puncture/cut resistant
| gloves, safety glasses, face shield
ES45-52-P-17_Personal Proteclive Equipment Rew 1 45 February 2021
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Attachment-3_Chemical F

Chart for F Gloves

The following table from the U.S.- Department of Energy (Occupational Safely and Health
Technical Reference manual) rates various gloves as being prolective against specific chemicals
and will help you select the most appropriate gloves to protect our employees. The ratings are
abbreviated as fallow: VG = Very good, G = Good, F = Fair, P = Poor (not recommended).

Chemicals marked with an asterisk (*) are for limited service.

o] e 7] Uesrutoer| maq | wete
[ 1 [scomaetyce W SO U TN (T
| 2 | Acetcacd | VG ve VG VG |
5 | Aceone I G e w | P
"4 [ Ammonium hydroxize VG | vG VG i ve |
I B Amy acetate* - F [ P ) F P
6 | anitme Bl G Gl F | P |
15} Benzaldehyde” B F F | G ‘!" & 1
_B- .Bsnz.ens' | P [ [ P F
"o | Buyiacente s F | P
10 | Butyl alcahol | cc | ve VG VG
11 | Coondisulice | F i3 F | F ,_ Tk 1
42 | Carbon letachionde* | F ! P | p | G
13 |castoron 1 F i T F VG_“—I‘I
12 | Chiorobenzene’ ] F i P | F P
15 Chloraform G & 0 » F
16 Grloronaphthalene. : £ | 2 F F
17 Chromic acid (50%) F | P | i |
1B . Citrc acid {10%) [ Ve VG I VG 1 vG |
19 | Gyclohexanol | G [ F s v |
20 | Dibutyl phinalate® G | P | c ||
21 | Diesel tuel G I P P VG
22 | Diisobutyl ketone ) I » T F i e |
28 | Dmelhyiformamide | [ o IS [ s
24 Dioctyl phihalate I G - P | F ! 'V(; 1
| 25 | 5inxane | VG B G T B | G
[ 26 | Epoxy resins, ary e T w | v v
27 | Einy acetate” | G | F | [ | F |
| 28 | Eshylalconol VG i VG | VG Ve
20 Ethylether o va G | v & i
ESY5.52-P-17_Perscna Pralezt .o Ecuipmont Rev 15 Fentuary 2021



F F = 1
v | v ve Ve |
v ve G v
) iFar‘mi-c-ac-i::l- ] o v | e v | v N
34 | Frean 11 | G P F G
35 | Freon 12 i s r il G
36 | Freon21 e 3 e e
3% i-FreonZZ G P B F G R
38 | Fururat e e | & | @
33 | Gasoline, leaded ! G 3 | F G
" 40 | Gasaline, unleaded 1 e 3 T F ] e |
"4 |oyeenn T w | v v | v |
42 | Hexane F P P G |
N T - ——
44 | Hydrachlorlc acld | VG G G G |
25 Hydrofiuoric acid (48%) e G G 1
 trognpwoidenot) || CHU i R~
47 Hydroquinone | 6 I F
| 48 1iscoctane ' I 3 1 P | v |
| 49 | Kerosens va F 3 ve
|50 " Ketones T e w | w | s
I51 Lacquer thinners f G 13 F [ P
52 | Lactic acid (85%;  w ve ve [ ve
[ 53 iLnubcacluﬁ!Ev'N! [ 7\1: F VG VG
N T W S
55 | Linseedoll va |' P I s . e |
56 | Maleic acid va | e ve | ve |
57 | Methylaleonol e ve '|_ w T w |
: 58 .Methylamine F — F o G G
53 | Methyl bromide G - 5 13 P
80 Methyl chionde" e P 3 P
| 61 | Methyl elhyl ketone® I G v 3
|62 Methylisobuyl ketone" F F v | 3
B9 Mehyimetharclate G s | v TF
1;6-1 Monoethanolamine VG _G VG VG
765 Momholine T v i e '
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Attachememt-4_Guldeline of Personal Protective Equipment (PPE) training for smployee

1) Causes of Work-Related Injuries
PPE was not worn the majorlty of the time
- |f PPE was used, it did not adequalely protect the worker.
- Example: in 70% of hand Injuries, no gloves were worn. The remaining 30% were
wearing gloves, but were inadequate, damaged, or the wrong type for the hazard
2) Your responsibilities
- Use PPEin a safe manner, consistent with training and provision of this program
- Inform supervisor of problems with PPE
- Inform supervisor of damaged or defective equipment or if there's a lack of
understanding regarding the assigned equipment
3} General Considerations
- PPEshould NOT be substituted for engineering, work praclice and/or adminisirative
controls to protect workers
PPE should be used In conjunction with permanent protective measures
- Example: Guarding, ventilation, substitution of less hazardous materials, and/or safe
work practices
4) Training Guidelines
When and why PPE is necessary
What PPE is necessary
- How 1o properly put on, 1ake off, adjust, and wear
The limitations of the PPE
- The proper care, maintenance, usefut life and disposal of PPE
5) PPE
5.1 Eye ond Face Protection
- Necessary when hazards exist due to flying obJects or particles, molten metal, liquid
chemicals, gases, vapors, injurious light radiation, fires or explosions
Limitations: safety glasses are always the last line of defense. Use the right glasses
for the hazard(s) expected. Can block peripheral visian, be uncomfartable, and fog
5.2 Head Proteclion
- To protect the head from impact and penetration of falling objects, and high voltage
electric shock and burns
Tree tnmming, construction/demolition wark, elecirical/communicatian line
maintenance
- Limitations: brims and electrical protection. Deteriorate over time, Can block vision
5.3 Faot Protection
- To protect feet from injuries due to falling and rolling objects, piercing objects, and
electricity
- Carrying or handling heavy objecls or tools, carts, pipes, butk rolls and sharp objects

ESMS-Sa-P-17_Personal Protectivo Equipmonl Rev © 15 February 2021

VGULF

L T L [ “Neop T
o |Naphtaene | & | | F | e
67 | Napthas, allphatic [ VG F £ VG
68 | Napthas, aromatic s | P 3 G |

(oo ‘Nwoas | G =F— e F F |

70 | Nitric a::id,reda_nd;rrle fuming I P ) "p i ¢ 1
71 . Nllmmel:\.a‘r‘\e(QS.S%)' ] F_ ‘ P 1N (] | ) F_.__
72 Nivopropane (95.5%) F | 3 P i 3

jitiopropane (0,380 . | S, S N S
73 | Octyl alcoho! Ve | VG VG | VG

| 74, Ofeic acid va F G e

I' 75 .Oxalinacid - I _:IG_ _ .V_G - -Il. g _\7(3__ _, = V-G |

| 76 Palmiic acid ) VG vG | ve | VG

| 77 | Perchloric acid (60%) VG F | G | G

|78 | Perchioroethylene e F | G [ G

[ 79 | Petroleu distilates (naphthg) | G | P 3 [

T80 | Prenol —=—= VG I F [ [ [ F

|81 | Phosphoric acid va G | va ! ve

|82 | Potassium hydraxide T w va | ve e
83 -P.ropyl acelale e} F
84 | Propylateohol e | VG
85 | Propyl aloohol (iso) T e [ Ve

86 | Sodumhydroxde | wva | ve ]

[ 8-7 “S-lyrene-. : P P | F

8 | Styrene (100%) | 3 3 | P
89 | Sulfuric acid I I [ G [ 6 [ G
B0 Tannicacid(65) | va | va | vG I va

T o1 | Tewohydmfwran Sans I F i F | F

?. Toluene* o ) 1 F T .-_F__ : -P I __J-' o
83 | Toluene diisocyanate (1D | F | G G R
94 | Trchlometnylener | F : F 3 G
95 | Trethanclamine (85%) I va G S ve
9 | Tung ol e | P 7, ve |

h_97_ ;Turpe‘n;na ) | G | F F VG 1:
9 | xylener | e B 3 ]
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- Limitations: Use the right foot ware for the hazard(s) expected. Can add weight or
over heat feet
5.4 Hand Protection
- Ta protect hands form absorbing harmful substances, cuts, abrasions, punctures, or
burns
- Use manufacturers recommendations for proper selection and use for protection
against chemicals
- Limitations: no glove protects you fram everylhing. Use the right gloves for the
hazard(s) expected. Affect dexterity and touch
5.5 Hearing Prolection
- Widely available, but rarely required
- Workers required to wear, will pariicipate in the Hearing Conservation Pragram
- Respiralory Protection
- Avallabliity and use is cantrolled by EHS
- Use requires a physical and parlicipation in the Respiratary Protection Program
6) Review, discussion, and questlons
7) lssue required PPE
8) Sign certification of tralning

ESMS-53-P-17_Personal rolecive Equpment Rev. 1 15 Fobryary 2021
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Certification of Personal Protective Equipment Tralning

| Power Plant:

Name:
| have received and ur 1 Personal P Equipment (PPE) training, which included the
: when PPE is ¥, what PPE Is y, how to properly don, doff, adjust, and wear

PPE, the limftations of the PPE and the proper care, malntenance, useful life and disposal of the PPE. |
have demonstrated an understanding of the above and an ability to use the PPE properly.

Demonstratod Method

PPE Date ] |
i Written Test | Verbal Test
14| i : |

Head Protection

Eye and Face Protection

| Foot Protection
|
|

| Hand and arm Protection |
Fall Protection

Hearing Protectlon

 — Fo— A SR
Body Protection

| Respiratory Protection

Signature of Employee Date

Slignature of Tralner Date

R 1 5 Febinary 2021
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