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FOREWORD -

The purpose of this manual is to provide the users with sound, general information. t is for guidance and
assistance with recommendations for correct and safe procedures. Cummins Power Generation Limited
cannot accept any lability whatsoever for problems arising as a result of following recommendations in this
manual.

The information contained within the manual is based on information available at the time of going to print. In
line with Cummins Power Generation Limited policy of continuous development and improvement,
information may change at any time without notice. The users should therefore ensure that before
commencing any work, they have the latest information available.

Users are respectfully advised that it is their responsibility to employ -competent persons to carry out any
installation work in the interests of good practice and safety. Consult your Authorised Distributor for further
installation information. It is essential that the utmost care is taken with the application, installation and
operation of any diesel engine due to their potentially hazardous nature. Careful reference should also be
made to other Cummins Power Generation Limited literature, in particular the Controller, and the Engine
Operation and Maintenance Manuals.

Sheuld you require further assistance contact:-

Cummins Power Generation Limited
Columbus Avenue

Manston Park

Manston

Ramsgate

Kent CT12 5BF

United Kingdom

Tel, No.: +44 (0) 1843 255000
Fax. No.: +44 (0) 1843 255902
e-mail: cgg.uk@_ CUMHMINS.com

Web Sites: www.cumminspower.com




Publication 0908-0110 . Health and Safety
Issue 5 ~ 11-2009 Generat Information (Generatar Set)

This Page Has Been Left Intentionally Blank




Health and Safety ' Publication 0908-0110
General Information (Generator Set) lssue 5~ 11-2000

CONTENTS

Section Title ' - o Page
1. Introduction.......ccocceeereeercrnacn. wrensmrane armeerennases D R
1.1 General Information eeiveneeiens ' e
12 Safety PrecautionS.........cocvvveveeenen..

1.2.1 Engine Warning ... e, eerrens

1.3 Generator Plant Safety COB@ i i

1.3.1 Generator Set Warning Labels "

2. Warnmg ) [} £ PR crreerasizaissensane sstsstssianseasseonareninien -
2.1 Warning, Caution and Note Sty!es Used in This Manual ererriaes .
2.2 WEAIINGS 1ottt st e et reee et s ser s

2.21 EISCHICIY -ttt cer e et reres

222 High Pressures ........ccoeuui..,

223 Maintenance .........cocoovevvnee.

224 Supply tsolation .......ccceeee....

225 Reinstatement of Supply

3. . Standards ...oveevvecereerens P, PR [P, . ST .
3.1 RAdIo FIEQUBNCY ...c.cviveiviitner it eesearessssses e drrrressessaas :

3.2 Standards, Codes & Regulatsons ........................................................

3.3 Build Standards...

4, Safety Precautions ........ R wemaneerans Crereareeis s ae e e e n RS e ne e e e s rae e nae wel
4 1 GenETal..................................................................................-...........................................,......- ....... '.7
4.2. Electrical Hazards ........ccccoovvevvererernn eemreeererbr ey eares

4.3 - ENgine Waste ...t e

4.4 Exhaust Gas Hazards ........ococoueceieeeeeer e te e

4.5 NBIUIAl GaS ..ot

4.6 Fire Hazards

4.7 FIUIGS ot er s e

4.8 High Temperature HEZards........ccccvveccvveesereeeeeeoe oo

4.9 Movsng Part Hazards.........ccuvivennecvcroiie s ses e

4.10 Noise .,
5. Substances Hazardous to Health........ eereneeen cerrenane SRR S, |
5.1 Antifreeze {Fleetguard - £S compleathG premlx) - ' .

51.1 Hazardous Reactions .. "

51.2 - Protective Measures...

513 StOrage / TransSpOmt......coeoeeeiee s s e ers i

514 EMEIGENCY ACHON. ...ttt es et s o e
5.2 Antifreeze {Valvoline coolant PIEITIEX) ©ocaviiciitiicrmrnssasverasasssssses s rsns e o

5.2:1 Hazardous ReactioNS ...l oo eees s

522 Protective MOASUIES .....coovveireiereiaiie et s s

523 Storage / Transport.........ceeovieieesenns vt e earas rerreeeevaren -

5.2.4 EMErgency ACHON ...ttt sess e

5.3 Antifreeze (Valvoline — MPG Coolant 50/50)

5.3.1 Hazardous Reactions

5.3.2 Protective Measures...............iveiiin.

5.3.3 Storage / Transport..., U PO

534 EmergencyActlon.....‘..........................‘.................................; ...... erviees

5.4 Antifreeze (Valvoling — MPG Coolant B7/33) ...ovveeeeeee oo

541 " Hazardous Reactions .........cccoovovevvevnnnn.. e Cevereien o

54.2 Protective Measures '

54.3 Storage / Transport...c..ovveeeeveeennnn...

Contents Page't




Publication 0908-0110 Health and Safely

Issue 5~ 11-2009 General Infarmation (Generator Set)
5.4.4 Emergency Action....... SO U O POt U e
55 Coolant Treatment — Water Filter..........oee. e eereeeiitessenseeesaestesiresseaRtsTsesiaseantrnean et i e T
5.5.1 HAZAIGOUS ROACHONS. ... ieveesenersreerimirraembsbstasssasare AT s s S4TSR AT b s
552 Protective Measures .........ewewd etetrieseeeesressesessetereirassedsItaRL e aaEA e e e TRt e
55.3 SEOFAGE [ TEANSPOM .ccvuunrrrssssrisssessmisssimsssoerabas a0 b
554 Emergency ACHON...ccinmarenr e eiestesesaseseeseasssseeseseseieediveireenEIIESatREISSeTsarmesitess
56 Coolant Treatment - Liguid Addutwe .......................................... evereereestrienetstsiseeseesaeneeessisarserases
5.6.1 HAZAIGOUS REBCHONS. . ..crvvorieslonerrsasesrsssrssss st s s T )
5.6.2 PPOLECHVE MERSUIES 1oovurereircisisraesemsssesassasesors st st s b
5.6.3 Storage / Transport...............‘,.............' ..................................................................................
564 ot N RERRESSERREER
57 Gas Oll...
5.7.14 Hazardous Reactlons ...........
57.2 PrOtECHVE MEABUIES c1vciereiereesesesesrasssossmssassssiaoresress st s e rtr b e STt bbbt b
57.3  SHOFAGE / TTBMSPOM w.ovovrrecisiesiussasseessecssasirss s b bRt
574 EMEIGENCY ACHON ... evevverreriissisnrssern s s e
5.8 Grease — Chavron SRIND. 2 ittt sttt s s
5.8.1 Oz EIHOUS TREACHONS ... evvrereesesireesesrseresistsssa st ss b et AR 14440
5.8.2 PrOECHIVE MEBASUTES ...cv.currisssriesrrsssisasesressresinsssbtsa bt s s
583 SHOTAGBITTANSPOI coecremecrrrimeisissssseseseems e s 08 I 0
584 Emergency Ac’aon .............. i
5.9 GrEaSe = EXXOM POITEXD EM .ooerers1sseesesecessrecressessossiessssesesssseessis s 15 ottt
5.9.1 HazardoUs REaCHONS. ... ererenriraisiemstisssse s i iassssensirsasases reverarares rerviesteainransareetesanin
59.2 Protective Measures
5.9.3 SHOrage/ THANSPOM c.ccivivrirrererrss st st s e erarseeveneesnaineeasatasennatass
594 EINEIGENCY ACHON oov.eeuiimeessisseemssers e ssa s
5.10 Grease — KIHIDET ASOTHC GHY T2, ittt sttt s s s s s b e
5.10.1 HAZArAOUS ROACHONS .. ovuieererereseerarassies s sera e s e e e R TR S RS T bbbt
5.10.2 Protective MEASUTES ..ot inssrsssse s raant s se b st SRt
510.3 SHOFAGE TTANSPOM ¢.vveoesreecssiassrmsssssssssesssece e bbb s SEEE R L Esmm
5.10.4 EMErgency ACHON ..ovi st eteereiereraarerssssaraaian
-5.11 Grease — MobIIGrease XTC ..ot s s st s s s s ,
5.11.1 Hazardous Reactions......eiinnnmmeiins reaesasesasesssncedsitisimresaeserossemEeEesIiATesetRebEnE
511.2 PIOLECHVE MEASUIES 1evevsvererrresarrececsssbetatssaseas s ed i i e e rbsb e s s d e T b TRt
5113 SHOTAGES TIBRSPOM 1osveciuresiauisrmessstsssess s as R TR TSR
511.4 Emergency ACtON ..., rereebete e AR T -3
5.12 Grease ~Val-Lith EP 2. eiresssresesare i et r ey e aTeas ierieeeesrasiessanin Gesvenarasesisernrsassarenratns .
5.12.1 Hazardous Reactlons
5122 PrOECHVE IMEASUIES oot ivsirtsrerreessesasarsessenssnberiiessase s ahas e cad s s i n s R 42 LTS
5.12.3 StOrage/TraNSPOM ...... o mnrs st erireisresen b
5.12.4 Emergency ANCHOM oo oo s sesssaneas s esm st ses bt et e eb eS8 R SRS SRR SRR S 1000
5.13 Lubrication Olf — Premium Blue E 15WA40 .....cveveiccrvennns evesreseesessesertiasereraistarartratarereaaesbsrsansenans :
5.13.1 Hazardous REACHONS.....vcwrmieeerireesesermeesssssarsrasnsnsesssns ereeeaeeans evserereeearanes SSTRIION
- 5132 Protective MEBSUTES .oovvriveierecsisirniniirnesasesssssnmasistnsrastsssssnnasasss
5.13.3 Storage / TraNSPOM ...t
5.13.4 Emergency ACHON ... e s .
5.14 Sulphuric Acid Battery Quality 1140 — 1400 SG (1 5-50%) .
5.14.1 Hazardous Reactions.....c e imeneesimssssnion, remersnan
5.14.2 PrOtECHVE MEASUIES ...vvvrecossieenserssnssaresesesssssemssasneessssarsins
5.14.3 Storage / TLANSPOT erreeeseererssrsrsesssessssessessesesessesesssssesasmsssecesses
5.14.4 Emergency ACHOM ... evenreeens rereneans SR
5.14.5 Special Note: |dentification of Usage........c.co... etererrernaraiasisaraes .
5.14.6 Special Note: Concentrated SUIphUrc ACI ...
5.14.7 Special Note: Lead Acid Batteries’ ; : '
5,15 Potassium Hydroxide — Solid ... SO,
5.15.1 HAZArdOUS REACHONS ... irrerimsrrssis s sy s s ot sy
5.15.2 PrOtective MEASUIES .......c.rrorrmrssersrsnsrsrersrssiiieess st et
5.15.3 Storage / Transport
5.15.4 EmergencyAction................................‘.................................' .....
5.16 Potassium Hydroxide — SOIHON ....ormecrnimnisisnsas: etereeseeaetranera e a et b r e sntans
Page ii. . - ‘ ] ) Corntants




Health and Safety
General Information {Generator Sets)

Publicatiors 09080410
lssUe 5=:11-2009.

5.16.1 HAZAIAOUS REACHOMS crvvviiiiieieirrsisirasererrsassrassisissassssrsessssnsnsssasesesssssesssssssssssarsesensessssssssssrnessas
5.16.2 PrOtECHVE MBESUIES vvvvvtiv i veeseir s titernese e ssesistiasa e een s emreseoneab et s 1meeeerseamesasessensesesseasreesenssensesnsn
5,16.3 SHOPATE J TIANSPOM . . viiiirrrrereniirirerssteesiers s serbastratsvarassrneesntesssass sebtsssatdiatsseaassias s bitsaatsnnsis

.5.16.4 Emergency Action..............

5.16.5 Special Note: Identification Of USAGe ...ttt e e e e enes e et ase s s e senrsans
5.16.6 Special Note: DiSposal.....cocc e rer e
517 NERITEl GBS .ovrreevrieevisreecrre ettt ereeseresereeeas
51741 Hazardous REACHONS ...viv ittt et s st s r st st s b s ts s s es bbb es b be s pr b e rrrenis
517.2 Protective MeastIeS...oieveeieeiiie oo s s eeeseeeeeeeens
5.17.3 Storage / Transpot ... v eenrcesirrerernssnsserseas
5174 Emergency ACtioN ...

iHustrations
Section o litle

Figure 3-1 . Radio Frequency Warning ......c.ceeevmnnininnennn

Contents.

Pagejii-




Publication 0808-0110 : Health and Safety
issue 5 ~.11-2008 : General Infarmation (Generator Set)

This Page Has Been Left Intentionally Blank

Page Contents:

ST




Health and Safety Publication 0908:0110
Generatl Information (Generator Seis) isste 5 s 11 2009

SECTION 1 - INTRODUCTION
Introduction

General Information

Personnel engaged in the installation, comm[ss;oning, operation and maintenance of generator
sets must be competent and experienced in these fields. Théy must also comply with all relevant
and current statutory requirements and regulations,. including the provisions of the Health and
Safety at Work Act {1974), and any maodification and amendment that may subsequentiy become a
legal requirement, together With any local requrrements/regu[ations ;

Before operating the generatar sei; read this manual and become fammar \Mth the equipment and
its operation (including all controls, manually operated.valves and shutdown devices). Correct
operation and maintenance is essential for safe and eff cient operation of this set.

Read and become familiar with the Safety Precautions listed in this manual and. within any other
manuals. related to the equipment. Many accidents result from a failure to observe fundamental
safety rufes and precautions. .

FThere are many potential hazards. that can, oceur. durang the operatucn of a generator set, which
cannot always be anticipated. Therefore a warning cannot be lnclucfed in. the manuai for gvery
possible circumstance that might involve a potential hazard. - :

Should a procedure be used that has not been specifi catly recommended then the personnel
:nvoéved must be satisfi ed that lt is safe and will not damage the generator sef..

Safety Precautions

Copy and post these suggestiché ifl potentially hazardous areas. -

Engine Wammg

.WARNENG. PO NOT OPERATE AN ENGINE WHERE THERE ARE OR CAN BE

COMBUSTIBLE VAPOU RS:

THESE VAPOURS CAN BE SUCKED THROUC‘H THE AIR !NTAKE SYSTEM
AND CAUSE ENGINE ACCELERATION AND OVER-SPEEDING WHICH CAN
RESULTIN A FIRE OR AN EXPLOSION

WHERE AN ENGiNE DUE 'I'O ETS APPLSCATION MEGHT OPERATE N A
COMBUSTIBLE - ENVIRONMENT, SUITABLE OVERSPEED SHUTDOWN
PEVICES MUST BE FITTED..

THE EQUIPMENT OWNER AND OPERATOR ARE RESPONSIBLE FOR SAFE
OPERATION IN'A HOSTILE ENVIRONMENT RS

CONSULT YOUR AUTHORISED DEALER FOR FURTHER INFORMAT‘ON;

‘Sectiont 1 — Introduction Page 1
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Generator Plant Safety Code

Before operating the generator set, read the Operation and Maintenance manuals .and become
familiar with them and the equipment. Safe and efficlent operation can be achieved only if the
equipment is properly cperated and maintained. Many accidents are caused by failure to follow
fundamental rules and precautions. . R T :

Generator Set Warning Labels

Warriing signs are provided on the gen’e.rator set at the point of risk. To avoid injury, ai_ways take

" the necessary precautions - as indicated on the sample signs shown below: -

Caution / Warning. »
Indicates a risk of personalinjury.

Caution / Warning of Pressure Hazard.
Indicates a risk of personai.injury from pressurised fluids.

Caution / Warning of Temperature Hazard. * "~
indicates a risk of personal injury from high temperature..”

Caution { Warning of Radio Frequency Hazard. e
indicates a risk of operating radio frequency communications equipment in the vicinity
of the generator set. :

Caution / Warning of High Voltage Hazard. .
Indicates a risk of personal injury from slectric shock.

Caution { War_ninQ of High .V'oit'ége Hazard.
indicates that earth leads only must be connected at this point.

Caution, ' o . '
“Indicates a risk of personal irjury from equipment that may be subject to Automatic

Pagez )
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SECTION 2 — WARNING NOTES
2. Warning Notes ) . |
2.1 Warhing, Caution and Note Styles Used In This Manual

“to the operator, service personnel or the equipment..

The following safety styles found throughout this manual indicate potentially hazardous conditions

/I\  WARNING; WARNS OF A HAZARD THAT MAY RESULT IN SEVERE PERSONAL INJURY
© Caution: : Warns of a hazard or an unsafe’ bracﬁc’*e:that'canj.resuit in product or property
' ~damage.: : IR PP ST SR R

@;- Note: . - A short piece of text giving information that augments the current text. .
2.2 Warnings

WARNING: IT IS IMPORTANT TO READ AND UNDERSTAND. ALL SAFETY NOTICES

PROVIDED IN THIS MANUAL. IMPROPER OPERATION OR MAINTENANGE
COULD RESULT IN A SERIOUS ACCIDENT OR DAMAGE TO THE EQUIPMENT
CAUSING INJURY OR DEATH. s

Elecfricity

»
n
i

WARNING: ELECTRICITY CAN KILL! LETHAL VOLTAGES MAY BE PRESENT IN MUGH
OF THE EQUIPMENT REFERRED TO IN THIS MANUAL.

2%
»
.

_High Pr;e_ss;_;;re*s_. o

WARNING: LIQUIDS OR GASES THAT ARE HIGHLY PRESSURISED CAN PASS
THRCUGH THE SKIN AND INTO THE BODY. THEY CAN ALSO CAUSE

B

Maintenance

!Q. .
N
v

WARNING: ONLY AUTHORISED AND COMPETENT PERSONNEL WHO ARE FAMILIAR
WITH THE EQUIPMENT AND ITS OPERATION SHOULD CARRY OUT
MAINTENANCE., - - SRR

WARNING: DEPENDENT UPON THE CONTROL SYSTEM FITTED, THIS UNIT MAY
OPERATE AUTOMATICALLY AND COULD START WITHOUT WARNING.

Caution: If using a fork-lift truck, during instailation or re-siting of the generator set, ensure
the forks are correctly aligned at right angles to the bedframe before inserting info
the fork-fift pockets. : ' '

WARNING: MOVING PARTS CAN CAUSE SEVERE PERSONAL INJURY OR DEATH“. USE
EXTREME CAUTION AROUND HOT MANIFOLDS, MOVING PARTS, ETC..

TO PREVENT SERIOUS BURNS, AVOID CONTACT WITH HOT METAL PARTS
SUCH AS RADIATOR, TURBOCHARGER AND EXHAUST SYSTEM.

& WARNING: TO COMPLETE MAINTENANCE TASKS AT HEIGHT, SUITABLE EQUIPMENT
£ FOR PERFORMING THESE TASKS MUST BE USED IN ACCORDANCE WITH
THE LOCAL GUIDELINES AND LEGISLATION. FAILURE TOQ FOLLOW THESE
GUIDELINES AND LEGISLATION CAN RESULT IN SEVERE PERSONAL
INJURY OR DEATH.

Section 2:= Warning Notes Page 3
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~N g oo oA

| _Supply Isolation

Caution: If the engine has been running recemtly, or if fhe optional battery charger has been

switch on, explosive gases (given off during battefy charging)- may be present in the
vicinity of the batteries. Ensure the area is well ventifated before drsconnectmg
 batteries. . .

- Caution: Remove AC power to: the cooling.system healers before disconnecting battery

leads. Meaters will run continuously without DC power and can overheat and
damage heater.

WARNING: BEFORE CARRYING OUT ANY MAINTENANCE !S'.'OLIATE ALL SUPPLIES TO

Nol"e:

THE GENERATOR SET AND.ANY CONTROL PANELS. RENDER THE SET
INOPERATIVE BY DISCONNECTING THE PLANT BATTERY.

Shut down the generator set as described in- the . Operation and Maintenance
Manual supplied with the set. '

Turn the Mode switch on the control panel to Off (O}.

Remove the key from the Mode sw1tch {if appllcable) and account for ail other keys for

: -safekeepmg

As an additional precaution thoroughly vents[ate the plant room- before dlsconnec!mg any
leads, :

Isolate and lock off the heater control bo’x. where fitted.

Isolate and lock off the supply to the battery charger, where fitted.

. Isolate the fuei supply to the engine

Disconnect the' starting batteries and control system batteries (if separate). Disconnecf the

negative {-) cable first,

Rei

Eit Warning notices at each of the above points to mdlcate Mamtenance in F’rogress - F’Eant
immobﬂssed far Safe Working.

nstatement of Supply

Reinstate all protective devices removed or disconnected durmg Mamtenance or Overhaul before
puiting the set back inte Service. ;

~ The procedure for reinstatement is the reverse of the procedure for iso_latio_n.

Paged
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| SECTION 3 - STANDARDS
3.  Standards N | AT

3.1 Radio Freqia:eﬁ;;cfyﬂ

The apparatus has been’ tested according to EN 61000-6-2:1999 (IEC 61000~6'~251999) and BS
EN 61000-6-4:2007, specifying the limits of radio frequency immunity and emissions to meet the
essential requirements of the EMC directive 2004/108/EC. .

From these tests the manufacturer has established that as a precaution against undue effects, no
radio frequency communications equipment -should: be operated at a distance of less than three
metres from any part of the apparatus when the. generator sét couid, or is relied upon to, provide
power. : ’ ) o

The effective separation distance should be increased if the radio frequency communications
equipment is found to intetfere with the apparatus, the onus lies with the customer to effectively
test for adverse effects on the apparatus before usage of the“equipmenf'_w;j. o

- NO RADIO FREQUENCY COMMUNICATIONS EQUIPMENT
MAY BE OPERATED IN THE:VICINITY OF THIS APPARATUS

Figu;é 3-1 i Radio Frequency Wérn_r'ng

3.2 Standards, Codes & Regulations = - .
Tﬁe .éenerétor set.a'r.u.:'i "i't's”con'tr'éi.;yéterh' ére' manufacturecf ur.ader'“‘a régistered “qu'aiity control
system approved to BS EN iSO 9001 (2000). The following reguiations are ghserved where.
applicable: L I C e e
e  The Health & Safety at work Aét 1974 - _ _ o
= The Control of Substances Hazardous to Health Regulations 2002, (S 2002 No. 2677) - -
= IEE Wiring Regulafions for Electrical instalfations (16th Edition) B
= The Electricity at Work Reguiations 1989
o * The Environmental Protection Act 1980
°  The Health & Safety at Work Regulations 1992
s The EMC Directive 2004/108/EC
e The LV Directive 73/23/EEC as amended by Directive 93/68/EEC
«  The Machinery Directive 98/37/EC o
=  The Noise Directive 2000/14/EC as amended
e The Gas Act 1986 (Natural Gas Generator Sets}

Section 3 — Standards : Page 5+
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EBmid: Standards

The gcnerator set and its control system have been designed, constructed and tested genera[ly in

BS 4999
(IEC 60034")

BS 5000-3:2006

(IEC 60034") ~ -

BS 1SO 3046-3:2006
BS 7671:2001° .

BS ISO 8528_2

BS EN 61000-6-2:1909

(IEC61000-6-2:1999%)
BS EN 61000-6-4:2007

BS EN 60439
{{IEC 60439%)
(EN 60439%)

BS EN 60947-1:2007
(IEC 947)
{(EN 609477

BS EN 60204-1:2006

UL 508A

' accordance with the following Standards where applicable:

General requirements for rotating electrical machines
Rotating electrical machines of particular types or f_o_r particular applications
Reciprocating internal combuistion engines: performance

Requirements for electrical installations -
IEE Wiring Regulations (16% Edition). ~

Reciprocating infernal combustion engme dnven altematmg current generatmg
sets

Electromagnetic compatibility. Generic ernission standar_d -

Electromagnetic compatibility. Generic immunity standard

Specification for low-voltage switchgear and control gear assemblies
Specification __fér low voitage_switchgear and confrol gear

Safety of Machinery - Electrical Equipment of Machines

- - Specification for Control Panels -+~

A related, but not equivalent, standard: A BSI pubhcahon. the ccntent of which to any extent at all,
short of complete identity or technical equalence Covers sub;eci matters smlar to ihat covercﬁ by a correspcndmg

.- international standard.
An identical standard: A BS| publication ldcntlcal in every detanl with a con'espondmg |nternahonaf staﬁdard

Paga -
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SECTION 4 ~ SAFEW”PRECAUTEONST:{_'

4. Safety Precautions
41 ~ General

WARNING: RISK OF lNJURY

9

B BBEPE B

On ganerator sets that can be staried automatically or from a remote location, a warning plate
should be displayed prominently indicating, pictorially, to personnel that the set may start
automatically without warning.

Appropriate personal protectwe equipment should be worn when working on the generator set
or ¢n any associated equipment.

information on first aid procedures and facifities should be displayed near the set, '

The area around the ge’nérator set should be clear of obstructions and dangerous 'objects. In
addition, the floor should be kept clean, dry and clear of oil deposﬁs

Maintenance work, particularly i in confined areas should be carried out by a minimum of two
operators working together

Never lift the generator set usmg the engme or aiternator fifting’ fugs. Refer o the liffing
recommendation drawings and/or installation Manual for further details,

<" Caution: If fork-lift pockets have been provided to re-position the generator set, ensure that

A

the forks of the fork-lift fruck are at nght angies fo the bedframe before rnserfmg
them info the pockels provided.

Onily lifting devices of sultable capacity shouid be used.

WARNING: TO COMPLETE. MAENTENANCE TASKS AT HElGHT REFER TO LOCAL

LEGISLATIVE REQUIREMENTS. SUITABLE EQUIPMENT FOR PERFORMING
THESE TASKS MUST BE USED IN ACCORDANCE WITH. THE' LOCAL
GUIDELINES AND LEGISLATION. FAILURE TO FOLLOW . THESE
INSTRUCTIONS CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH

& WARNING: LIFTING AND. REPOSITIONING ON. THE GENERATOR SET MUST ONLY BE

CARRIED OUT USING SUITABLE LIFTING EQUIPMENT, SHACKLES AND
SPREADER BARS IN' ACCORDANCE WITH 'LOCAL" GUIDELINES AND
LEGISLATION BY. SUITABLY .TRAINED AND. EXPERIENCED PERSONNEL.

INCORRECT LIFTING CAN RESULT IN SEVERE PERSONAL INJURY, DEATH-
AND/OR EQUIPMENT DAMAGE. FOR MORE INFORMATION CONTACT YOUR:

AUTHORISED DISTRIBUTOR

4,2 Electrical Hazards :

WARNING: RISK FROM ELECTRIC SHOCK

Before carrying out any maintenance, isolate all supplies to the generator set and any control
panels. Render the set inoperative by disconnecting the plant battery — refer to Section 2.2.4 -
Supply Isolation. See also the Operation and Maintenance Manuals supplied with the set.

Only suitably trained and qualified engineers, whe are authorised to.do so, should connact the
generator set load, operate or perform maintenance on the set. Connection must aiso be in
compliance with relevant codes and standards.

Section 4 -Safety Precautions i “Pagei
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A The generator set shouid: only be connected to -loads, -compatible with its electrical

A characteristics and rated output. : T SR o

A Medium or high voitage acts differently than low voitage. Special equipment and training is

required to work on, or around, medium or high voltage equipmént.: Do not Work on energized

+ equipment. Due to the nature of medium or high voltage -electrical” equipment, induced or
residual voltage remains even after the equipment is disconnected from the power source:

The metalwork of the generating set, bed frame and other exposed parts must-be bonded to
-an effective earth point. Co i

Do not touch any electrically energised part of the generator set or cables/condictors with
any part of the body or with any non-electrically insulated object. C :

Do not operate the generator set with any terminal box cover 'opeﬁ. -

2.

Ensure.that all connections are insulated. -

Ensure that all electrical équipment and .connections are kept .cle'an. and dry -

-Replace. any defective terminal covers and wiring immediately and-: e_nsu_ré' that afl
- terminations are secire. ' ' ST el e
Reinstate all prbtective devices removed or disconnected during maintenance q@__overhamz
before putting the generator set back into'service. S

B> B> BEEE B b

The appropriate neutral earthing requirements mugst be complied with,. or:adequate means
incarporated to ensure that an isolated neutral system is adequatély protected against voltage
rises-and- undetected earth faults. in the" situation where" the 'generator Set is operated in
paraflel with a network supply, the user must be satisfied that the neutral earthing switch gear
(where fitted), is operational. and that the associated protection devices are fully functional.
Permission must have been cbtained from the local electricity supply utility, ‘before parallet
operatian is considered. R ' N ' '

A Do not connect generator set directly to any building efectrical system. Haéa‘fdbﬁﬁs voltages

: can flow from the set into the utility line. This creates a potential for electrocution; or property

. damage. Connect only through art approved"isoia_tioh-Syvitch?-.__o_r' an approved paralleiing
- device: oo g A AN R L T S E AR T

~

e A To prevent irrepérab{ei‘damage to the t;attér‘y chér'ging systerm: -

e -:‘e.‘;;' Never d_i_édgh'heC_t-:ihe'b:'attery whilst fhe'se;:’ is running- v

. -+e. - Never disconnect thie charging leads whilst the set is running - - i

Note:.

» - Disconinect the battery and charge alternator bé_fo'r:e-'e'i_ec:'tric'éi’c' welding on the set |
. The charge atternator outout lead is five atalltimes. "~ . o

S ol
~ -

‘ A  Follow all applicable slectrical safety codes.

\ Do not work on this equipment when mentally or physic_aiiy;_fatiguedf,,'or-aﬁer:j.cpnsuming_z.any
alcohol or drug that makes the operation of equipment unsafe, . ‘ B
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4.3 Engine Waste

WARNING: INCORRECT DISPOSAL OF ENGINE WASTE IS ENVIRONMENTALLY
: HARMFUL AND PRESENTS A HEALTH RISK. o
 SOME ENGINE WASTE IS COMBUSTIBLE AND IS THEREFORE A FIRE RISK.

A Dispose of unwanted or. absorbed substances through an, authoﬁsed .contractor who will
transport and carrectly dispose of the waste 1o a licensed site.. P

. Forfurther information refer to Section 5 - Substances Hazardous to_'l-;'ééfi‘f;.'
4.4 Exhaust Gas Hazards

WARNING: RISK FROM TOXIC FUMES

]

A Exhaust fumes are toxic and all necessary measures must be taken to ensure that they do

not escape into, or re-circulate within, the plant room or asscciated buildings. Exhaust gases

_ contain carbon monoxide, an odourless and.colourless gas. Carbon monoxide i3 peisanous

and ‘can cause unconscioushess and death. Symptoms include:, dizziness; nausea;

headache; sleepiness; inability to think coherently. Persons affected should. seek fresh air

immediately and be kept active. [f symptomns persist, seek medical attention. Shut dowp-the
generator set and do not operate untit it has been inspacted and repaired. o

Visually and audibly inspect the exhaust system. Ensure that al 'exhéusfborrip’dnénts are
secured and true (not warped). R . R

Do not use exhaust gases 1 heat'd compartment.

Ensure that the generator set is kept well ventilated. Thoroughly ventilate the piant room to
remove all fumes and explosive vapours before disconnacting of connecting battery cables
thus reducing the possibility of accidental sparks causing an explosion. .

Ensure that the exhaust ohﬂét”i.s kept free from ob‘étruction. ' ‘

B BB B

"Should repéafed attempts to start the engine fail, unburnt fuel gas may build up in the exhaust
-.system creating a potentially dangerous situation. Allow these gases to disperse before
carrying out furtper atternpts to start. - . : .

Section 4 ~Safety Precautions : . o : ' Paga'g_-i'.": o
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- Natural Gas
“WARNING: RISKOF ASPHYXIATION AND EXPLOSION

A

Natural gas is dangerous if ieakage QCCUrs, Relatively low ie\}e!s_:_bf' gas leakage in confined
areas can cause explosions if ighited. o '

inhalation of large volumes of natural gas can cause asphyxiation and death. If leakage
occurs isolate the gas supply, do not operate any equipment (électrical or otherwise) that may
cause a spark or may be a source of ignition, evacuate the bullding and fully ventilate the
area. Only suitably qualified personnel who are fully trained to handle natural gas
emergencies are to be allowed near the plant room or generator sei(s) in such emergencies.

Ensure that gas pipes and gas trains are ih_stalied in comptiance with relevant codes,
standards and local requirements. - S : e :

Welding equipment, blowlamps and any other source of ignition that may cause natural gas to
ignite should not be used in the Plant Room uniess all gas pipes have been purged. -

incomplete or unsealed gasways should never be left Unattended without all reasonable
precautions being taken to inform . others of the disconnection and potential danger i.e.
Warning Signs etc. Metal pipes should always be'_s_éa!e_d_wit_h' metal pipe fittings. '

E!ectriéal earth bond'ihg on éif gaé pipes ar.l.d gas compornents should be regularly checked for
security and good electrical contact. : :

if a gas leak is suspected: S

s Do not operate any electrical equipment or switches in the plant room, these can cause
sparks. ' T S ' :
Immediately evacuate all personnel from the plant room and then ventilate the building.
Shutdown the generator set(s} by fully shutting the gas train shut-off vaive(s).

Fully shut all external gas supply valves to the generafor set(s). -

Alert the smergency services and locat gas suppiier.

& © o @
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¢

4.6 Fire Hazards

WARNING: RISK OF FIRE

A With the use of fuel, lubricating oils and batteries there is a fire hazard. Naked flames or
sparks should not be allowed near the generator sef, fuel tank; gas train and batteries.
Explosive fuel and oil vapours are always present in the vicinity of a generator set, while a
battery on charge can produce inflammable hydrogen gas. ' ‘

Leakage of Natural Gaé; at‘reiati_vely low levels and in confined areas, can cause explosions
and fires if ignited. o o o '

An area in the vicinity of the gensrator set should be designated a NO SMOKING_ area and
one that is prohibited to unauthorised persoris. '

Ensure that adequate verititation is maintained within the plant room at all times. Thoroughly
ventilate the plant room to remove all fumes and explosive vapours before disconnecting or
connecting battery cables thus reducing the possibility of accidental sparks causing an
explasion. :

Providing suitable bunding to contain any spillage or leakage from the generafor set is the
responsibility of others. The volumes of fluids involved ¢an be establishied from the data
supplied with the set, ; _ . .

No loose items of squipment or combustible material should be left on or near any part of the
generator set. Remove all unnecessary oil and grease from the Uit and clean up fuel and oil
spills immediately. . . :

In the event of a fuel or oil leak, the spillage should be absorbed using a proprietary material
(e.g. Fuller's Earth granules, or similar). Sawdust should not be used, as this will create a fire
hazard. Appropriate fire fighting equipment should be readily avaiiable - {class A, B and C [dry
powder] type fire extinguishers are recommended).

Inspect the fuel system before each operation and periodically while running.

Do not refill the fuel tank while the generator set is running, unless the térjk_s"'_é;g'__ou’tside__._fhe
engine compartment. Fuel contact with a hot efigine or exhaust is'a potential fire hazard.

site. Use the correct extinguisher for the area.

SN N N TN

Keep a fire extinguisher available in or near the plant room ar_ic_j |n other areas thrdughout the

Section 4 -Safety Precautions . - Page 1%




. Health and Safety
General Information (G_’énérator Set)

'WARNING: RISK OF TOXIC CHEMICALS

There is a health risk associated with exposure to fuel, lubricating oifs, coolant additives-and
battery electrolyte. Avoid contact with these fiuids and always wear the approptiate personal
protective equipment. Reference shoutd be made to Section 5 for general information and to
the’ Material ~Safety Data Sheets  (MSDS) ‘obtainable from the relevant
suppliers/manufacturers. S T - .

Benzene and lead, found in some diesel oils, have been identified as causihg cancer or
reproductive toxicity. When checking, draiting- or adding diesel, take- care not to ingest,
breathe the fumes, or contact the diesel. S

A' Used éngim? gils have been identified as causing 'ca_ficér or reproductive toxicity. When

checking or changing engine oil, take care not to ingest, breathe the fumes or contact used

* oit : ' S =

A Avold fluid spillage aind discard clothing contaminated by fuet oif, coolant, jubricants or battery

electrolyte. -~ . o : .

A E_ri_sure that remote fuel storage systems are Enstaiied' in compliance with relevant codes,
standards and local requirements. o .

‘ A Fuel lines must be adequately secured and free of leaks. Fusl connection to the engine

' should be made with an approved flexible line. Do not use zinc coated or copper fuel lines

with diesel fuel.. - o - o :

Ensure all fuel supplies have a pnéit%ire shut-off valve.

A The user should also: contact their ‘supplief of fluids used in the geheré‘mr set for
Mgnu?acfcwgrs"-r'ecorpmendation's' on Health and Safety. . :

48 High Temperature Hazards
/I\ . WARNING: RISK OF BURNING AND SCALDING .~

While the generator set is running, and for a period following shutdown, ‘avoid contact with

o o oxhaust, radiator and other components that are likely to pacome hot. At all times, avold
contact with hot oil, hot coolant and hot exhaust gases. L

Hot coolant is under pressure. DO NOT attempt to remove & radiator or heat exchanger
pressure cap while the generator set s running. Always aliow the set to cool completely
before doing so. ‘ '

. A DO NOT drain coolant or tubricatifig oil until the generator set has cooled completely. ’
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4.9 Moving Part Hazards

WARNING: RISK OF INJURY

A Safety guards and covers must be securely fitted and all cubicle doors, cover-f)late;,s, ete,
should be firmly in place while the generator set is in operation.

A Keep hands and loose clothing away from moving parts. Do not wear jewellery while servicing
any part of the generator set. : ‘ .

A Never step on the denerator set. it can stress and break unit bomponents, possibly resulting
in dangerous operating conditions — from leaking fuel, leaking exh,_aust fumes, etc.

Before performing any maintenance on the generator set, disconnect its batteries to prevent

~ accidental starting. Thoroughly ventilate the plant room fo remove all fumes and explosive

vapours before disconnecting or connecting battery cables thus reducing the possibility of
accidental sparks causing an explosion.

A Avoid confact with any moving part.
4.10 Noise

WARNING: RISK OF DAMAGE TO HEARING

, A Generator sets emit noise. Ensure that the doors of any enclosure, or room that contains a
generator set, display a suitable pictogram warning that hearing protection must be worn. itis
the responsibility of personnel exposed to noise 1o ensure that they are provided with suitable
ear protection, e.g. ear defenders, *

Whilst there is a correlation between the emission and exposure‘!eveis, this cannot be used
reliably to determine whether or not further precautions are required. Factors that influence

the actual level of exposure of work-foree include the eharacterstics of the work room, the -

other sources of noise, efc. i.e. the number of machines and other adjacent processes, and
the length of time for which an operator is exposed to the noise. Also the permissibie
exposure tevel can vary from country to country. : L

Information on_noise emissions can be found in the Engine Operator Manual supplied with
your generator set. The figures quoted are emission levels and are not' necessarily safe
working tevels. . .

Section 4 —Safety Precautions . . . ‘ . Page B
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SECTE@N ﬁ SUBSTANCES HAZARDOUS T@ HEALTH

S ;'Substames Hazardous to Heaﬁth

The generator set{s}’ covered by this manuat contams severai substances that requsre specrai
consideration when handllng to avoid becoming hazardous to health and safety. - 0

Operators of generating plant and machinery fmust’ obitain the: relevant” supptiers* Matéria Safety-

Data Sheets, and information/instructions therein. should take precedent over the information
provided within this .document, In the absence of the “suppliers’_infotmation, the following
information may be Used on'a temporary basis only. In"addition to preventing’ hazards to personal
heaith, these instructions are designed to minimise enwmnmentat damage and pollutlon

The information contained herein is based on the data available o s. it is the responsnbmty of the
user to comply with any reievant laws and regu!atlons that may exist,

* Section 5 - Substances Hazardous to Health” . ‘Page 75
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5.1.2

513

freeze (Fleetguam ES compleat]EG premax}-_- oy

Thls antlfreeze is also known-‘as an ethylene glycol. based coolant; summer coolant; coolant
additive. Itis a purple coloured, viscous liquid, with a mild chemical adour, is solubie in water and

. hamful. It contains ethylene glycol and dlethylene glycol Ethylene glycol is .a potentially

hazardous constituent.

. ... The substance has a boiling point of 1 0?°C and a flash poznt of 121°C

it is used as an englne coolant addltlve and can be found in ‘eéngine coolmg systems and heat

; ‘ exchangers Installers, operators and matntainers are likely to encounter this substance

Hazardous Reactlons i
Ethylene glycol is combustlble when - exposed to heat or ﬂame and can react wgorously with

oxidants. Moderate explosive hazard in form of vapour when expdsed to heat or lame. Hazardous

products resulting from combustion or decomposition include carbon monoxide, carbon dioxide
and acrid smoke. Self-contained breathing apparatus must be worn in the event of fume build up.

Avoid strong oxudlsmg agents — incompatible with sulphuric acid, nitric acid, caustics and aliphatic

. arines.
It may cause neurclogical signs and symptoms, and kidney damage. It is also a skin and eye

irritant.

Very toxic in particulate form upon lnhalatlon Harmiul if swallowed, lethal dose for humans
reparted to be 100mi.

Protective Measures

Refrain from eating, drinking or smoking when using the product. Adopt a high standard of
personal hygiene. In case of skin contact, wash immediately with soap and water.

Ensure good ventilation and aveid heat sourcas. Avoid breathing mist, if there is a risk of vapour,
or particulate, use a suitable organic vapour mask.

Eye protection, gloves, overalls, impervious apron shouid be used. Avoid contamination inside the
gloves. if overalls become contaminated, discontinue use and clean thoroughly.

Storage / Transport |

Store and transport only in correctly marked containers. Keep containers closed when not in use.
Keep cool, out of sunlight, away from naked flames and strong acids, do not freeze. Store well
away from food-stuffs and drinking water. Take special care to avoid drscharge into drains, sewers
and water-courses.

Contain leak/spifl with sand, earth or non-combushble absorbent material fo prevent entry of
substance info dramagelsewerage sysiem water-courses and land, Eliminate afl ignition sources,
use plastic shovel to transfer to suitable container and dispose of unwanted or absorbed

. substance through an authorised contractor to a licensed site.

Poge 16
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5.1.4 Emergency Action .

@

Fire _ ‘
Extinguishing media‘ CO;, ‘alcohol resistant foam; dry powder, or water spray. _
Fire fighters to use self contained breathing apparatus. Keep fire exposed containers cool.

" Prevent run-off fram entéring waterways, drains and dnnkmg water suppiles

ingestlon

. Toxic by ingestion. if swallowed mduce vommng nlx under the ad\m:e of a. Doc‘tor or poison

control centre. .
Detayed treatment may resuit in fatality.

- Inhalation (of vapour)

Remove from further exposure. In casé of irritation to lungs or throat, seek medical advice.
Aspiration {inhalation of liquid}

Obtain immediate medical assistance.

Eves '

Flush copiously with water or preferably eye-wash solution for at least five mmutes Seek'

medical adwce
Skin

Wash thoroughly with soap and water, and seek medlcal aﬂentton rf lmtatlon develops
Change clothing if necessary and wash before re-use. B

Spillage

Soak-up using an absorbent ma!enal and dispose of thrs as dlreoted under Stcragef‘f ransport ]

{Section 5.1.3}.
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5.2.1

523

3 Aﬁ'&ifreeze (Valvoline coolant premix) -

This antlfreeze is a green, viscous liquid, which is practically odourless, and soluble in water. i
contains ethylene giycol and diethytene glycol. Ethyiene glycol is_a poten‘tlaliy hazardous
constituént,

"‘Thé substance has a bozimg po:nt betwaen 171 »203°C wnth a ﬂash pomt of ‘518"0 and a vapous

pressure of 0.4mm Hg at 20°C.

It is used as an engine coolant additive, and can be found in engine cooling systems, and heat
exchangers. Installers; operators and maintainers are likely to encounter this substance.

Hazardous Reactions , —
This product is considered stable but must be kept away from oxidising agents.. ...
In the event of a fire, or ex_c__essiv_e heat, there is a risk of the containing drum bursting.

At elevated temperatures vapozjr or particulate, may. irritate respiratory tract and continued
exposure is reported {o induce unconscnousness Harmfu{ or fatal n‘ swaﬂowed Coniact may

_cause skin sensitisation. -

522

Proteciave Measures :

Refram from eating, dnnkmg or smoktng when using the product Adopf a hlgh standard of
personal hygiene. In case of skin contact, wash with soap and clean water.

Ensure good ventilation and avoid heat sources. i there is & risk of vapour, or pamcuiate use a
suitable organic vapour mask. ' . o .

Use eye protection, rubber or PVC gtoves overalis lmperwous apron Avomi contammatson inside
the gloves If overalls become contamlnated d:scantinue use and ciean thoroughiy
S&orage I Transport

Stgre and transport on!y in correctly marked containers. Keep containers closed when not in use.
Keep cool, out of sunlight and away from naked flames. Store well away from food-stuffs and

_ drinking water. Take special care to avoid discharge inlo drains, sewers and water-courses.

Contaln leak/spill with sand or earth, and prevent entry of substance into drainage/sewerage
system, watér-courses and land. Dispose of unwanted or absorbed substance through an
authorised contractor to a licensed site:

Page.i8
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5.2.4 Emergency Action. -
e . Fire

Extmgunshang medla y a
Large fires = alcohol resistant foam, or water fog.
Small fires - CO,, alcohol resistant foam, dry chemical, sand earth or water fog.

Fire-fighters to use self contained breathing apparatus. Keep fire exposed containers cool,
. Prevent run-off from entermg waterways drains and drinking water supphes R

s Ingestion

Harmful or fatal if swallowed. Rinse mouth wrth water. If consc:ous gave water to drink and
abtain medical advice. .

.= Inhalation (ofvapour) SO Lo i
Remave from further exposure. In'case of arntatlon fo lungs or throa‘t seek med:cal adwce
e~ Asgpiration (inhalation of liquid) '
Obtain ;mmednate medsca! asststance
¢ Eyes

Flush copiously with water or preferably eyenwash solutaon for at Ieast ﬁfteen mlnutes if
irritation persists seek medical advice. . SRS . o

.. Skin

' Wash thoroughly with” soap and water, ‘and seek medical attentlon |f lrntatlon develops
Change clothing if necessary and wash before re-use. oy :

e  Spillage

Soak-up usang an absorbent material and dlspose of thls as dlrected under Storage/T ransport
{Section 5.2.3)."
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' 5.3.4

533

53.2

Antifreeze (Valvoline — MPG Coolant 50/50) -

This antifreeze is also known as a propylene glycol based coolant. It is a colourless liquid with a
miid odour, and although soluble in water should be used undituted. it contains 2-propane diol,
ethylhexanoic acid (sodium salt), and aliphatic acid. 2-propane diol, and ethylhexanoic acid are
considered to be potentially hazardous constituents,.. . - :

The substance has.a flash point of 112°Cmin. o _ _
it is used as an engine coolant, suitable for open-and closed cooling systems, and can be found in
the engine cooling system. Installers, operators and maintainers are likely to encounter this

“substance.

Hazardous Reactions

" This product is considered stable but must be kept away from strong oxidizing agents, acids, and

sources of ignition. Oxides of carbon, aldehydes and ketones are products of decomposition.

Proionged contact, as with clothing wetted with the substance, may cause more severe irritatian

. and discomfort, seen as local redness and swelling.

if more than several mouthfuls are swallowed, abdominal discomfoft, nausea and diarthoea may
OCCUr. .

Protective Measures

Refrain from eating, drinking or smoking ‘when using this prdduct. Adopt a high standard of

personal hygiene, In the case of skin contact, wash with soap and water. Cold water may be used.

Ensure good ventilation and avoid heat sources: Wear approptiate reSpirator when ventilation is
inadequate. :

Use a lab coat, impervious gloves and eye protection. Avoid contamination inéidg the gloves and if
clothes become contarinated, discontinue use and clean thoroughly. = .

Storage / Transport

Store and transport only in correctly marked, tightly closed, containers, Keep coaol, out of sunlight
and away from naked flames. Keep away from incompatibles such as oxidizing agents, and acids.
Water contamination should be avoided.

Absorb any leak/spill with an inert material and put the spifled material in an appropriate waste
disposal container. Dispose of unwanted or absorbed substance through an authorized contractor
to a licensed site. Finish cleaning by spreading water on the contaminated surface and allow to

+ evacuate through the sanitary system.

Page 20
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.8 Fire

Extinguishing: media Use water fbg. dry powder “foam or carbon dioxide,

" Water or foam may cause frothing. i a leak or spill has not igmted use water fog to drsperse

the vapours. Do not use a water jet.

Fire-fighters to" use’ self contained breathing apparatus Keép fire-exposed ‘containers cool.
Prevent Iarge quantttles from entenng waterways dratns ahd drinking water supplses

!ngestton

if paﬁent is conscious and can swaﬂow gwe lwo giasses of water (SOUm!) induce vomiting as
directed by medical personnei

Inhatation (of vapour)

4 4f jeritation; headache,” nausea or-drowsiness occurs, remove to fresh air. Get medical
- attention if breathing becomes difficuit, or symptoms persist, * :

Asplratuon (tnhalatlon of hquici}

' Obtain immediate medical ass:stance
.. Eyes . . o : _ . .
Fiush eyes with p!enty of water for several minutes. Get medical attention 1f eye lmtatfonw :

persists.
Skin

Wash thoroughly wuth soap and water for several msnutes Get medicai atfentlon if skm:

irritation deveiops or perSIsts :

Splilage

~ Contain spill if posszbte and’ drspose of as dlracted under Storage/T ransport (Sec’aon 5.3. 3)
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(239°F).

. Ensure good ventilation and avoid heaf sources.

 Antifreeze (Valvoline - MPG Coolant 67/33)

This antifreezé is also known as a propylene glycol based coolant. it is a colourless liquid with a
slight characteristic odour, easily soluble in cold water, It contains 2-propane diol, ethylhexanoic
acid {sodium salt), and gliphatic acid. 2-propane diol, and ethythexanoic acid are considered to be

" potentially hazardous constituents. -

It has a boiling point greater than 120°C (248°F) a._n'd__a .ﬂash point Closed Cup g__r_éater than 115C

It is used as an engine coolant, suitable for opeh and closed cooling systems, and can be found in

the engine cooling systems. Installers, operators and maintainers are fikely o encounter this

substance,

Hazardous Reactions

This product is considered stable but must be kept away: from strong oxidizing égents, acids and
sources.of ignition. Carbon oxides (CO, CO2) and water, and some metallic oxides are products of
decomposition.

" Projonged contact, as with ciothing wetted with the substance, may cause more severe iritation

and discomfort, seen as local redness and swelling. ~ -
If more than several mouthfuls are swallowed, abdominal discomfort, nausea and diarrhoea may

. OGCUr.

Contains material which may cause birth defects based on animal data.

_Protective Measures

Refrain from eating, drinking or smoking when using’ this product. Addpt- 4 high standard of
personal hygiene. In the case of skin contact, wash with soap and water. Cold water may be used.

Wear appropriate reépirator when ventilation is inadequate. Use a fab coat, impervious gloves and
eye protection. Avoid contamination inside the gloves and if clothes become contaminated,
discontinue use and clean thoroughly.

Storage / Transport

Store and transport only in correctly marked, tightly closed, containers. Keep cool, out of sunlight

. and away from sources of ignition. Keep away from incompatibles such as oxidizing agents, and

acids. Water contamination should be avoided.

Absorb with an inert material and put the spilled material in an appropriate waste disposal
container. Dispose of unwanted or absorbed substance through an authorized contractor to a

 licensed site. Finish cleaning by spreading water on the contaminated surface and allow to

evacuate through the sanitary system,

Page 22
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5.4.4 Emergency Action

a

Fire

Extmgusshmg media

7~ 8rnall Fire - Use dry chémical powder or 002

l.arge Fire - Use water spray, fog or foam. Do not use a water Jet

Fire-fighters to use self contatned breathing apparatus and ful turnout gear Keep fire-
exposed - containers cook Prevent large quantities from’ entering waterways, drains and
drinking water supplies. : : BRI ' :

Ingestion

Do not induce vomiting uniess directed to do so by medical personnel. Loosen tight clothing
such as a coilar, tie, belt or waistband Get medicai attenhon |f symptoms appear,

' lnhalatton (of vapour)

if inhaled, remaove to fresh air. If not breathing, give artifi Ctai respiration. If breathing is difficult,
give oxygen. Obtain medical attention. ‘

Aspiration {inhatation of fiquid) .. .
Obtain immediate medical assistance. o
Eves

Flush eyes with plenty of water for mmsmum of fifteen minutes.. Cold water may be used.
Obtain medical attention. :

Skin

Wash thoroughly with soap and water for several minutes. Get medical attention if skin
irritation develops. Cold water may.be used.

Spillage
Contain spill if possible, and dispose of as directed under Storage/Transport (Section 5.4.3).
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Coolant Treatment — Water Fiiter

Fleetguard DCA-4/powder/paste/pellet is also known as a coolant additive, or engine coolant
treatment. it is a white solid (powder or peliet) or blue paste inside a filter container, having a mild
chemical odour, and soluble in water. it contains dipotassium phosphate,. potassium nitrate,
sodium molybdate, sodium pitrite, mercaptobenzo thiazole, sodium silicate, Potentially hazardous
constituents are alkaline salts, n:trates nitrites, etc.

For industrial use only it is used as an engtne coo!ant additive and as such lt is used in engine
cooling systems, heat exchangers, and radiators. Instatlers, operators and mainfainers are likely to
encounter these substances.

Hazardous Reactlons

incampatible with strong acids and oxadus:ng matena!s !n contact w:th strong acids may form
nitrous oxide gas.

Contact of sodium nitrate with combustible materials and organic matter may cause fire. Sodium
nitrite intensifies fires of other materials. When heated to decomposition, No, and K;0 emitted.

Will irritate eyes on contact. Harmful if swallowed.

Protective Measures

Adopt a high standard of personal hygiene. in case of skin contact wash !mmedtateiy with soap
and water,

Ensure good ventilation and avoid heat sources.

Use eye protection, dust mask, PVC gloves, overalls and plastic ‘aprons. Avoid contamination
inside the gloves. If overalls become contaminated, discontinue use-and clean thoroughly. Use a
respirator ta avoid inhalation of dust. e

Storage / Transport

Store and transport only in correctly marked containers. Keep cooi, out of sunlzght and away from
naked flames. Keep product dry and container closed when not in use. Store well away from food-
stuffs and drinking water. Take special care to avoid dxscharge into drains, sewers and water-
courses.

Sweep up and return to coniainer for use if not contaminated. Prevent entry of subsiaﬁce into
drainage/sewerage system, water-courses and jand. Dispose of unwanted substance through a
licensed chemical disposal service.

" Dust may irritate nasal passages. Prolonged or repeated contact with the skin will cause irritation.
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5.5.4 Emergency Action
e. Fire

' Extinguishing media: CO,, dry’ powder water

Fire-fighters to use self contained breathlng apparatus Keep f ire exposed contamars cool.
Prevent run-off from entering waterways, drains and drinking water supplies.

Ingestion

Toxic by ingestion. Seek medical advice immediately.

Inhatation (of vapour) '

Remove from further exposure. In case of irritation to lungs or throat, seek medical advice.
Eves .

Flush copiously with water for at least fifteen minutes. Seek medical advice immediately.
Skin

Wash immediately with soap and water. Seek medical advice If irritation develops or persists.
Change c!othlng if necessary and wash before re-use.

Spillage ™

Sweep up and return to container if not contaminated. Discard contaminated product as
directed under Starage/Transport (Section 5.5.3).
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- Coolant Treatment - Liquid Additive .

Fleétguard DCA-4 Liquid Is also known as a coolant additive, or liquid cocling conditioner. i is a
pale blue fiquid with a mild chemical odour. It containg potassium phosphate, potassium nitrate,
sodium molybdate, sodium nitrite, adipic acid.” The potentiaily hazardous constituents being
alkaline salts; nitrates, nitrites, etc. .~ : L

This substance has & boiling ‘point of 100°C; vapour pressure of 760mm Hg at 100°C, and is
soluble in water, o

It is used as an engine coolant additive, and can: be found in engine cooling systems, heat

exchangers, and radiators. Installers, operators and maintainers are likely to encounter this
product. R

Hazardous Reactions
Sodium nitrite/potassium nitrate are. strong oxidisers. Avoid organic matter. (inciuding Wood),

to decomposition, No,, K;0, sodium monexide, carbon monoxide and carbon dioxide are emitted.

Contact wili cause irritation to both skin and eyes. Inhalation may cause nasal passage and upper
respiratory fract irritation. Ingestion: can cause severe vomiting, shock and. death. Ingestion of
sodium nitrite can result in motor activity changes, coma, and decreased blood pressure.

Protective Measures R,
Adopt a high standard of persona hygiene.' in case of skin co'h'ta'ct irfigafe with CGpious quaniities
of clean water,

Ensure good ventiiation and avoid heat sources. Avoid breathing mist. Observance of good
housekeeping rules will ensure general safety, o

Use eye protection goggles, PVC gloves, overalls, impervious apron. Avoid contamination inside
the gloves. If overalis become contaminated, discontinue use and clean thoroughly. No special
respiratory precautions are necessary in normal use.

3.6.3 Storage / Transport

Store and transport only in correctly marked containers. Keep cool (but do not freeze), out of
sunlight and away from naked flames and strong acids. Keep product container closed when not in
use. Store well away from food-stuffs and drinking water. Take special care to avoid discharge into
drains, sewers and water-courses.

Prevent entry of liquid into drainage/sewerage system, water-courses and land. Use industrial
abserbent and place in suitable container. Dispose of unwanted liquid through an authorised
contractor to a licensed chemical disposal service.

cyanides, strong acids, salts and urea. This product may ignite with heat or friction. When heated .
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5.6.4 Emergency Action

&

‘Wash immediately with'soap and water. If irr

Fire
Extinguishing media: Water, carbon dioxide, dry 'po‘_wdér? o
Fire fighters should wear self-contained breathing:apparatus. Keeg fire exposed containers

cool. Prevent run-off from entering waterways.drains,_ and drinking water supplies.

Ingestion

- Toxic -by - ingestion.: ingestion . can cause'-severe--‘\iomiﬁng,' shock and death. Ingestion of
-~ sodium nitrite can result in motor activity changes, coma; and decreased bicod pressure.

Sesk medical advice immediately.

inhalation (of vapour)

Remove to fresh air. If symptoms persist seek medical advice. -~

Eyes _ _

Flush'copiously with water for at least fifteen minutes. Seek medical advice immediately.
Skin
di bz : itation develaps or persists seek medical advice.
Change clothing if hecessary and wash befare re-use.” ' '

Spillage T LR :

C'ohtain"_iéé!_(/s'piii"'a'nd prevent entry of_l'i:c'juid: in'td dféihag'é/.sé\'vérégéé'yst’am, water-courses
and land. Use industrial absorbent and c:iis'pr_;sepf= as _directed under Storage/Transport

“{Section 5.6.3)."
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5.7

This product is also known as Red Diesel, Fuet CHl, and type A1 or A2. It can be pale red or a clear
liquid with a characteristic mild odour. it contains catalytically cracked oil, petroleum distillates,
quinizarin, and gas oif marker dye red. The catalytically cracked oil and petroieum distillates are
potentially hazardous constituents. .. - L S

The substance has an initial bolling-point of 180°C; a flash point greater than 56°C, and a vapour
pressurs less than 0.7mm Hg at 20°C and has negligible solubifity in water, :

it is used as a fuel for off-road diesel powered vehicles and stationary engines, and can be found
in fyel tanks, pipes and injection systems. The substance should not be-used for any other
purpose without contacting the manufacturer or supplier. Instaliers, operators and maintainers are
likely to encounter this substarce. - T

Hazardous Reactions

This liquid is flammabie. Avoid smoking, heat sources, such as welding and naked flames, sparks
and static electricity build-up. Thermal decomposition products are hazardous, containing CQ,,
NOy and SO, compounds. . ' :

- The vapour is explosive. High vapour concentrations can cause respiratory irritation, dizziness,

hausea, and loss of consciousness. Excessive and prolonged exposure to the mist cah cause
chronic inflammatory reaction of t_he lungs and a form of pulm_gn_ary fibrosis. :

Avoid strong oxidising agents, e.g. chlorates which may be use in agriculture. B

Gas oil is slightly irritating to the skin and has a de-fatting action. Toxicity _foflow'ing single exposure
to high level of gas oil is of low order. Prolonged, repeated skin contact may de-fat the skin -

resulting in possible skin irritation and dermatitis. In some cases warty, caficerous growths have
OCCUrred. R

Protective Measures

Ensure good ventilation and avoid heat sources. Observance of good housekeeping rules will
ensure general safety. Do not smoke. Avoid breathing mist.

When working on, or testing, injection equipment, special care is required to avoid perforation of
skin by high pressure fuel. Use eye protection in the avent of a suspected high pressure leak,

Adopt a high standard of personal hygiene. In the case of skin contact, wash' well With soap and
water. ' : - S

Use gloves and overalls, and eye protection goggles if there is risk of splashing. Use oil impervious
gloves and avoid contamination inside the gloves. If overalls become contaminated, discontinue
use and clean thoroughly. Contaminated clothing should be removed, soaked with water, and
laundered before re-yse. R '

No special respiratory precautions are necessary in normal use,
DO NOT use as a soivent for removing dirt/grease etc, from skin.

Storage / Transport

Store and transport only in correctly marked containers. Keep containers closed when not in yse.
Keep cool, out of sunlight and away from naked flames. Electrical continuity is required between
the transport and storage vessels during product transfer. ' ‘

Contair leak/spill with sand, earth or other suitable material, and prevent entry of substance into
drainage/sewerage system, water-courses and land. Dispose of unwanted or absorbed substance
through an authorised contractor to a licensed site.

inform local and fire authorities should the product reach waterways, drains etc.
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5.7.4 Emergency Action

]

Fire
Extinguishing media:

Large fire — Foam/water fog. Never use water jet,
8mall fire - foam/dry powder AAAF, COy, sand, earth.

Avoid maklng sparks Fire fghters to use self-contaaned breathing apparatus Keep fire
exposed containers cool, using water fog/spray. Prevent run-off from entering waterway,
drains and drmking water suppttes

Ingestion .-

Do not induce vomrtmg Wash the mouth out with water, and send to hospttal lmmedlate[y
inhalation (of vapour) T

Remove from furthgr exposure. Obtain medical assistance immediately.

Aspiration (inhalation of Jiduid)

If, foltowing ingestion of gas oil, vomiting occurs, there is danger of aspiration into the fungs.
This would cause:intense local imitation and chemical pneumonitis that can be fatal. Obtain
immediate medscal ass:stance

Eyes

trrigate copiously with water or preferably eye-wash soiutton for at least five mmutes if
irritation persists seek med:cai advtce :

Skin _ . . _
Wash thorough[y with soap and water Change ::Eothmg lf necessary

if high pressure injection has occurred prompt surglcal attention is requ:red
Spillage

Absorb using. sand, earth or other suitable material. Dispose of unwanted or absorbed
flammabile material as directed under Storageﬂ" ransport (Sectaon 5 7.3).
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5.8.2

5.8.3

- Grease — Chevron SRi No. 2

-hydrocarbons. The substarics has a flash point (Cleveland_Open Cup).-_260°C (5(}_O°F) {Min}.

This is formulated with 1SOSYN® base stocks, a synthetic polyurea ashless organic thickener, and
high performance rust and oxidation inhibitors. Its texture is smooth and buttery and its colour is
dark green. All the components of this material are in compliance with the EU Seventh
Amendment Directive 92/32/EEC. ' g

The substance has a boiling point >3'f1.‘£°C (?OO”’F) énd is insoluble in water but soluble in

It Is a high temperature ball and roller bearing grease and is used in generators, alternators,
starters, air-conditioning units and unsealed electric motor bearings operating under moist
conditions. Instaliers, operators and maintainers are likely to encounter this product.

' Hazardous Reactions

This product is considered to be stable under normal ambient and anticipated storage and
handling conditions of {emperature ‘and pressure. May react with strong oxidizing agents such as
chlorates, nitrates, peroxides etc. There are no known results of decomposiifon and none are
expected.

This material wili burn: although it is not easily. ignited. Dependent on' combustion conditions a
complex mixture of airborne solids, liquids, and gases-including carbon monoxide; carbon dioxide,
and unidentified organic compounds will be evolved. Combustion may form oxides of Nitrogen,
Zinc, and Magnesium. coe '

Note: = ' Do not use préssire to empty drum or explosion may result. -

Electrostatic charge may accumulate and create a hazardous condition when handling this
material. To minimize this hazard, bonding and grounding may be necessary but may not, by
themselves, be sufficient. Review all operations which have a potential of - generating an
accumulation of electrostatic charge.

Protective Measures
Ensure good ventilation and avoid heat sources. Prevent small spills-and leakages to avoid the
harzard of siipping'-. D -- o R SR DR et T

Adopt a high standard of persohai hygiene. In the éasewo_f' 'skin'cbntact,_ _appl'y.a'waterless hand
cleaner, mineral oil or petroleum jelly then wash thoroughly with soap and water.

No special respiratory precautions are necessary in normal use and with adequate ventilation. I
prolonged or repsated skin contact is likely, oil impervious gloves MUST be worn, and eye :
protection shouid be used.

High pressure injection under the skin may occur due to the rupture of pressurised fines.

Storage/Transport

Store and transport only in corractly marked containers. Keep containers closed when not in use.
Store away from heat, sparks, flame or strong oxidants afd combustible materials.

Contain leak/spill and prevent entry of substance into drainage/sewerage system, water-courses

and land. Dispose of unwanted or absorbed substance through an authorised contractor to a
licensed site. '
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5.8.4 Emergency Action
«  Fire
Extinguishing media: CO,, foam, dry powder, and water fc_g.'

In enclosed areas fire-fighters MUST use seifécontain'ed_-b're'athing- apparatus. Keep fire
exposed containers cool. Prevent run-off from entering waterway, drains and drinking water
supplies. - ' :

»  Unusual Fire/Explosion Hazard
Do not use pressure to empty drurn or explosion may resutt.
¢ |ngestion
If swallowed, give water or milk to drink. Do not induce vomiting. Seek medical advice.
o Inhalation {of vapour) . .

Remove from further exposure. If respiratory discomfort or coughing occurs, seek medical
advice. :

o Aspiration {inhalation of liquid) ' i
Obtain immediate medical assistance. | '
e Eyes

Irrigate copiously with water or preferably eye-wash solution _fbr at least fifteen minutes. if
irritation persists seek medical advice, : ' '

e  Skin

To remove the material from skin; apply a waterless hand cleaner, mineral oif or petroleum
jelly then wash thoroughly with soap and water. Remove and clean ofl soaked clothing daily
and wash affected area. ¢ S ' R i o

In an accident involving high-pressure equipment, this product may be injécted under the
skin. Such an accident may result in a small, sometimes bloodless, punciure wound.
However, because of its driving force, material injécted into a fingertip can be deposited into
the palm of the hand. Within 24 hours there is usually a great deal of swelling, discolouration,
and intense throbbing pain. Immediate treatment at a.surgical emergency- centre is
recommended. '

o Spilage . G e e e G |
Eliminate all sources of ignition in vicinity of spilled material, Contain spilled liquid with sand or
other suitable absorbent Dispose of used material as directed under Storage/Transport
{Section 5.8.3). , T
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‘Grease — Exxon Polyrex® EM

This polyurea grease is formufated with Base cil and additives including Amines, C12-14-ALKYL,
1-5 ISOOCTYL Phosphates. It is blue coloured grease with a mild adour..

The substance has a boiling point of 330°C (626°F) and a flash point of 204°C (400°F) (Estimated
for oil, ASTM D-92 [COC]). It is insoluble in water: 7+ - T

It is high femperature ball and roller beating greaée and is used for long-life and corrosion
resistance, even in salt water. Installers, operators and maintainers are likely to-encounter this
product. S :

i

Hazardous Reactions

Under normal conditions of use, this product is not considered hazardous. This product is
considered to be stable under normal ambient and anticipated storage and handling conditions of
temperature and pressure. Keep containers closed when not in Use. Store away from heat, strong
oxidizing agents and combustible material. Product does not decompose at ambient temperatures,
however carbon monoxide, sulphur oxides, aldehydes and other decomposition products may he
found in the case of incomplete combustion.

Naote: Emptj/ containers retain residue and may explode causing injury or death. Do not
pressurise, or expose to any source of ignition. i

Protective Measures

Ensure good ventilation and avoid heat sources.. Pravent small spills and téékages to avoid the
hazard of slipping. '

Adopt a high standard of perscnal hygiene. in the case of skin contaet, wash thoz'r'o'ughly with soap
and water. . L _ " L : - )

No special respiratory precautions are n"ecésséfy in horrﬁai use and With-édeqﬁé_te ventilation, If
prolonged or repeated skin contact is likely, oil impervious gloves MUST be worn, and eye
protection should be used. R C BT S

High pressure injéction under the skin may oceur due to.the rupture of pressurised lines.
Storage/Transport. -

Store away from heat, sparks, flame or strong oxidants and combustible matéfials:

Store and transport anly in correctly marked containers. Keep containers closed when hot ifi use.

Contain leak/spill-and prevent entry of é&ﬁétarfcé' intg ':dféihagéléé\}vé'raé'e 's'yét'eﬁw',' watef-courses
and. fand. Dispose of unwanted or absorbed substance throtigh an-authorised contractor to a
licensed site. - : : e r

Do not attempt to refill or clean container. Empty drums should be -completély drained, properly -

closed/sealed and promptly returned te a drum reconditioner. All containers should be disposed of
in an environmentaily safe manner and in accordance with all applicable regulations.
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5.9.4 Emergency Action

-]

Fire

Extinguishing media: CO,, foam, dry pawder, and water fog. Water or foam zﬁay cause
frothing.

in enclosed areas fire-fighters MUST use self-contained breathing apparatus. Keep fire
exposed containers cool. Prevent run-off from enterlng waterway. drains and drinking water
supplies.

Unusual Fire/Explosion Hazard

Do not use pressure to empty drum or an explosion may result.
Ingestion

Do notinduce vomiting. Seek medical advice.

Inhalation {of vapour) '

Remove from further exposure. If respiratory dlscomfort ar coughing occurs, seek medical
advice.

Aspiration (inhaiatién of liquid)

Obtain immediate medical assistance.

Eyes _

irrigate copiously with water, If irritation pérsists seek medical advice.
Skin

To remove the material from skin, wash thoroughty with soap and water. Remove and clean
oll soaked clothing daily and wash affected area.

In an accident involving high-pressure equipment, this product may be injected under the
skin. Regardless of the appearance of the wound or its size, the individual should be
evaluated immediately by a physician as a surglcal emérgency. Even though ihitial symptoms

“from high pressure injection may be minimat or absent, sarly surgical treatrient w1thin the first

few hours may significantly reduce the ultimate exient of the injury.
Spillage
Eliminate all sources of tgnmon in vicinity of spilled material. Contain spﬁted hqu;d with sand or

" “ather suitabie absorbent Dispose of used mateﬂal as dsrected under Storageﬂ’ ranspor{

(Sect[on 5.9.3).
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_10' Grease Kliiber Asonic GHY72

This is Ester oil based grease with polyurea thickener. It is a beige coloured paste having a

- characteristic odour.

Using the DIN iSO 2176 (BASE OIL) flash method, the substance has a flash point >200°C
(392°F).

It is used to lubricate bea'rings where good resiétance to water washout and corrosion are
required. Instaliers, operators and maintainers are likely to encounter this product.

5.10.1 Hazardous Reactions

This product is considered to be stable. However it is incompatible with strong oxidizing agents. In
case of fire, carbon monoxide and hydrocarbons can be _released.

Prolonged skin contact may cause skin irritation and/or dermatitis.

5.10.2 Protective Measures

Ensure good vertilation and avoid heat sources. Prevent sma%i splils and Ieakages tc -avoid the
hazard of skipping.

Adept a high standard of personal hiygiene. In the eaSe of skinr contact, clean skin thoroughly with
soap and water, and appty skin cream,

No special respiratory precautions are necessary in normal use and with adequate ventilation. If
prolonged or repeated skin contact is likely, oil impervious gloves MUST be worn, and eye
protection should be used.

High pressure injection under the skin’ may occur due to ’che rupture of pressurised llnes

5. 10 3 Storage/Transport.

Store and traﬂsport only in correctly marked contamers Keep contamers c[osed when not in use.
Store away from heat, sparks ﬂame or strong oxudants and combust:bie matena[s

Contain leak/spill and prevent entr'y of substance into’ dramage/sewarage system, water-courses
and land. ; :

The code of waste has to correspond to the Council Directive 75/442/EEC and be specﬂ’“ ic as far
as the related secior and process. are concerned Can be mcsnerated when |n compilance with
local, state anid federal regulations.”

Dispose of unwanted or absorbed substance through an authorised contractor to a hcensed site.

Offer rinsed packaging material to iocal recycling facilities.
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5.10.4 Emergency Action

o

Fire

Extinguishing media: CO,, foam, dry powdet, and water fog: High volume water jet is
unsuitable as.an extinguishing medium. e

in enclosed areas ﬁre—ﬁghters M'UST use seif;contained bi‘eéthiné apparatué. In case of fire
carbon monoxide and hydrocarbons can be reieased.

Keep fire exposed containers cool. Prevent run-off from entéring waterway, drains and
drinking water supplies.

Ingestion R
Do not induce vomiting. Seek medical advice.
Inhalation (of vapour}:_ - '

Remave fram further exposure. if respiratory discomfort or coughing accurs, seek medical
advice,

Aspiration (inhalation of fiquid)
Obtain immediate medical assistance.
Eyes

Irrigate copiously with water or preferably eye-wash solution for at least fifteen minutes. If
irritation persists seek medical advice.

_ Skin

To remove the material from skin wash thoroughly with soap and water, apply skin cream.
Remove and clean oil soaked ciothing daily and wash affected area.
Spillage '

Efiminate all sources of ignition in vicinity of spilled material. Contain spifled liquid with sand or
ather suitable absorbent. Dispose of used material as directed under Storage/Transport
{Section 5.10.3). ' RS PR S :
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Grease — Mobilgrease XTC

This grease is also known as NLGI No. 1 lithium soap-based product. It is highly viscous, dark
brown in colour, and with a mild odour. It contains bitumen or vacuum residue, zinc alkyl and long-
chain alky! dithiophosphates. Based on available information this product is not expected to
. produce adverse effects on health when used for the intended application and the
recommendations provided in the MSDS are followed. ’

The substance has a boiling point greater than 316°C and has negligible solubility in water. The

suEstance has a flash point greater than 204°C and a vapour pressure of less than 0.1mm Hg at y
20°C. ) : : !
It is for industrial use only and is used in high speed flexible gearing and couplings in industrial ;
situations for high speed and high temperature coupling applications. The use of hand-operated

grease guns at low ambient femperatures, without auxiliary heat, is discouraged. installers,

operators and maintainers are likely to encounter this substance. o

5.11.1 Hazardous Reactions

Under normal conditions of use, this product is not considered hazardous according to regulatory ;
guidelines, although excessive exposure may result in eye, skin or respiratory irritation.

5.11.2 Protective Measures _

Ensure good veritilation and avoid heat sources. Prevent small spills and leakages to avoid the
hazard of slipping. e . .

Adopt a high standard of personal hygiene. In the case of skin contact, wash with soap and water.

No special respiratory precautions are necessary.in hormal use and with adequate ventitation. If
prolonged or repeated skin contact is likely, oil impervious gloves MUST be’worn, and eye
protection should be used. . ’

High pressure injection under the skin may occur due to the rupture of preséuriééd lines.
5.11.3 Storage/Transport | e
Store and transport only in correctly marked containers. Keep containers closed when not in Use.
Store away from heat, sparks, flame or strong oxidants and combustible materials, .~
Contain leak/spilt and prevent entry of substance into drainage/sewerage system, water-courses !
and land. Dispose of unwanted or absorbed substance through an authorised contractor to &
licensed site. .
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5.11.4 Emergency Action

L)

-

Fire SR .

Extinguishing media: COy, foam, dry powder, ‘and water fog. _

in enclosed areas fire-fi t"ghters MUST use self—contamed breathsng apparatus Keep fire
exposed containers cool. Prevent run—off from enter;ng waterway, drains and dﬂnklng water

- supplies.”

Ingestion
Do not induce vomitmg Seek medlcaf advace if dlscomfort OCCUrs.
Inhalatton {of vapour)

Remove from further exposure, If respiratory irritation, dlzzmess nausea, or unconscnousness
occurs, seek medical advice.

Aspiration {inhalation of liquid)
Obtein immediate medical assistance.
Eyes

Irrigate copiously with water or preferably eyo-wash solutton for at least flve mmutes If
irritation persists seek medical advice.

Wash thoroughly with soap and water Remove and clean o:l soaked clothrng dally and wash

‘affected area.

Spillage

Contain spilled liquid with sand or other suatable absorbent Dlspose of used mater[al as
directed under Storage/Ti ransport (Section 5.11.3). . : :
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5.142.1

Grease -Val-l.ith EP 2

This is a lithium based grease having a liquid (paste) consistency, is light brown in colour, and has
a sfight characteristic sulphurous odour. The preparation is not classified as dangerous according
to Directive 1999/45/EC and its amendments "‘%‘his product is not classified accordmg to the EU
reguiations.

The substance has a boiling point of 371°C and is insbiuble in water. The substance has a flash
paint - closed cup greater than 221°C.

it is used in automotive and industrial equipment for the lubrication of bearihgs and shaft joints to
reduce ingress of moisture over a wide temperature range. Instaliers, operators and maintainers
are likely fo encounter this product.

Hazardous Reactions

The product is considered to be stable. However do not éxpese containers to heat or sources of
ignition. It is reactive with oxidising agents. Results of decompasition are carbon oxides (CO, CGy),
water, and some metallic oxides. :

- Repeated or prolonged exposure is not known to aggravate medical conditions.

5.12.2 Protective Measures

Ensure geod ventilation and avoid heat sources. Prevent small spills and leakages to avoid the
hazard of slipping.

' Adopt a high standard of personal hygiene. In the case of skin contact, wash with soap and water.

No special respiratory precautions are necessary in normal use and with adequate ventilation.
Wear a lab coat and wash hands after handling.

5.12.3 Storage/Transport

Store and transport only in correctly marked containers. Keep containers tightly sealed when notin
use. Store in a well ventilated area, away from heat, and combustible materials.

Wear boots and gloves and use a ool fo scoop up solid or absorbed material. Dispose of
unwanted or absorbed substance through an authorised contractor to a licensed site.
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5.12.4 Emergency Action
« Fire

Extinguishing media: |
Stall fires - CO,, dry chemical powder. o )
Larger fires - water spray, fog or foam. For safety reasons do not use a full water jet.

Fire-fighters should wear self-contained breathrng apparatus and full turncut gear. Keep fire .
axposed containers cool.

"o Ingestion . .
Do not induce vomiting. Seek miedical advice if discomfort occurs.
= Inhalation {of vapour) _
Remove from further exposure. Seek medncal adwce | | _ | |
@ Asp|rat10n (inhafatzon of llqu;d) . .
Obtain immediate medical assistance.
"  Eyes

lrrigate copiously with water or prefarably eye-wash solution for at [east fifteen minutes, If
irritation persists seek medacal advzce .

s Skin

Wash thoroughly with soap and water. Remove oil soaked c!othrng dauy and wash before
reuse. Clean shoes thoroughly before reuse. Obtain medical attention.. . :

o  Spillage

‘Use a tool to scoop up solid or absorbed matenaf and d:spose of used materiai as directed
under Storage/Transporf (Sectmn 5.12.3),
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Lubrication Oil — Premium Blue E 15W40- -

: Also known as oil, lube oil, sump oil, new oil is a dark, viscous liquid with a slight, characteristic
odour. The base ail contains; distillates (petroleum), solvent-dewaxed heavy paraffinic. it Is not
classified as dangerous according to Directive 1999/45/EC and its amendments, and is not
classified according to the EU regulations. "0 S

It has & boiling point greater than 150°C, a flash point Open Cup of 220°C (Cleveland), and is
insoluble in cold water, - : S S
It is used in engine lubrication oil systems, sump pan and filters, make-up tanks and piping
systems as a lubrication oil for use in wide range of diesel engines operating under severe
conditions. Instatlers, operators and maintainers are likely to encounter this product.

Hazardous Reactions
This product is stable although s'Eightly' re-active with oxidising agents. Results of decomposition
are carbon oxides (CO, CO;) and water. S _ .

Although harmfu! if swallowed or aspirated (breathed in), repeated or prolonged sxposure is not
known to aggravaie medical conditions. :

Used oil may contain harmfui corﬁ_b_ustion 'by-products__ and unburnt fuel that will cause skin
reactiohs as detailed for fuel. Particutar care must be taken if oil from & severely overheated
engine is handled - use impervious gloves, lab coat and safety glasses. B

Do not breathe vapour/spray.

5.13.2 Protective Measures
Ensure good ventilation and avoid heat sources. _
Adopt a high standard of personal hygiene. I case of skin contact: wash thoroughly with soap-&ind

{Use safety glasses, impervious gioves and lab coat. Avoid contamination inside the gloves. if
overalls become contaminated, discontinue use and clean thoroughly.

No special respiratory precautions are necessary in normal use. Do not breathe vapous/spray
when handling hot materials. .

5.13.3 Storage / Transport

Store and transport only in corractly marked containers. Keep containers tightly sealed when not in
use. Keep in a cool, well ventilated area, out of sunlight and away from naked flames. Store well
away from food-stuffs and drinking water.

Wear splash goggles, full suit, boots and gloves. Absorb leak/spill with an inert material and

dispose of unwanted or absorbed substance through an authorised contractor to a licensed siie.
Finish cleaning by spreading water on the contaminated surface and allow to evacuate through the
sanitary system.
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5.13.4 Emergency Action .

Fire

Extsngmshmg medla
Large fire — Use water spray, fog or foam. Do not use water ;et
Small fire — Use dry chemical powder or COZ :

Fire-fighters to use self contained breath;ng apparatus and full turnout gear Keep fire

" exposed containers cool.

- Ingestion-

Do not induce \}o”rhitiﬁg'. Obtain medical advice immiediately. ”
Inhalation (of vapour)

Remove from further exposure. Obtain medical attention.
Aspiration {inhalation of fiquid) -

Obtain immediate medical assistance.

Eyas

Flush copiously with water or preferably eye -wash solution for at ieast fifieen minutes. Obtain

- medical advice.

Skin

Wash tharoughly w;th soap and water. tham medtcai adwce lf 1rr|tatlon deve[ops Change
clothing if necessary and wash before re-use. :

Spillage

Absorb with an inert matenal and dlspose of thls as dlrectecf under Storageﬂ‘ ransport
{Section 5.13.3).
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5.14.1

14

Sulphuric Acid Battery Quality 1140 — 1400 SG (15-50%)

Also known as battery acid, battery electrolyte, electrolyte, this is a colourless to dark brown liquid,
with a characteristic acrid, acidic odour. It is readily soluble in water forming a dilute, corrosive
solution. Sulphuric acid battery quality 1140 — 1400sg (15-50%) contains aqueous solutions of
sulphuric acid including all grades between 1140(10%) — 1400(50%). Sulphuric acid is a potentially
hazardous product.

jthasa boiling point between 104°C — 124°C and a'vapour pressure of 6.2mm HQ at 20°C.

In solution it is used as an electrolyte for lead acid batteries. These batteries are used in the
starting and control systems on generating sets. installers, operators and maintainers are likely to
encounter this product. ' ' ST ' '

Hazardous Reactions

The procduct is considered to be stable. However it may give rise to hazardous fumes in a fire.
Violent reaction with water generates heat and may cause an explosion. Attacks many metals
fiberating hydrogen gas. Combustion will generate.oxides of sulphur, -+ =

Avoid contact with body tissue. Causes destruction of body tissue, severe burns.

Inhalation of the spray mist may produce severe irritation-of the respiratory tract. May be fatal if
swallowed, causing burns to mouth, throat and stomach. Corrosive to: eyes. Repeated or
prolonged exposure to spray mist may produce chronic eye irritation, severe skin irritation, and
respiratory irritation ieading to frequent attacks of bronchial infection. o

5.'24.2 Protectivé Measufés

Ensure good ventilation and avoid heat sources. Fumes must be positively removed from confined
spaces by fume extraction.. B ' - : .

Adopt a high standard of personal hygiene. Use total eye protection Q’ogglés, acld-resistant gloves
(e.g. PVC), overalls, acid resistant apron and rubber boots. Note that handling contaminated
clothing may result in acid burns. ' '

No special respiratory precautions are necessary in normal use, however respiratory protection
should be used if there is a risk of uncontrolled exposure to vapour. Avoid contact with acid mist if
large quantities of batteries are being charged or if working close to charging batteries.

5.14.3 Storage / Transporit

Store and transport only in correctly marked containers and keep tightly sealed when not in use.
Stock tanks should be bunded separately, away from organic substances such as wood, paper,
straw, and cother reactive chemicals, Prevent water or steam from entering container at all times.
Suitable storage materials are PTFE, and glass. Store in rubber-fined tanks for acid concentrations
less than 70%. Do not store in metal drums, nylon, or plasticised PVC. . :

Keep cool, out of sunlight and away from naked flames. Store well away from food-stuffs and
drinking water. Take special care to avoid discharge into drains, sewers and water-courses.

in case of spillage, contain using earth, sand or other inert material and transfer to suitable
containers. Arrange disposal in accordance with local regulations. Advise the Emergency Services
if the substance has entered a watercourse or sewer, or has contaminated soil or vegetation.
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3.14.4 Emergency Action
s ? Fire

Keep containers and surrouhdihg_s' cool with water spray. Water must not enter tanks or
containers. Select extinguishing media appropriate to other materials involved.

It may give rise to hazardous fumes in a fire. Violent reaction with: water generates heat and
may cause an explosion. Prevent run-off from entering waterways, drains and drinking water
supplies. : .

Fireuﬁg_hteré to wear full protective clothing and use self contained 'breathing apparatus.
. ‘!ngestion_ | T | : _ L
Do not induce: vomiting. Wash olt matith with water. Give sips 'of cold water or milk to soothe
- the affected parts. Ingested- acid- must be diluted by approximately x 100, to render harmless : :
to tissues. Obtain medical advice immediately. - o
e Inhatation (of vapour)

Remove from futther exposure. If breath'h;i'g' stops or shows si'grés' of failiég, give. artiﬂéial :
respiration. Do not use’ mouth to mouth’ ventilation. If there is difficulty in breathing, give i
oxygen. Keep warm'and at rést. Obtain’ medicsl aftention urgently.

"o Aspiration (inhalation of liquid) . ..

Obtain immediate medical assistance.

»  Eyes

Irrigate copiously with water or preferably eye-wash solution for at least fifteen minutes. Seek
medical advice, ‘ .

@ Skin contact

Flush area with copicus quantities of water, preferably under a shower. Remove
contaminated clothing, which should be washed or dry-cleaned before re-use.

Obtain medical aftention i blistering or redness persists,
e Spillage

Wear appropriate protective clothing. Ventilate the area to dispel possible toxic,
decomposition fumes. Contain and absarb using earth, sand or other inert material. Transfer
to suitable container for disposal in accordance with local regulations as directed under
Storage/Transport (Section 5.14.3).
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"14'.'5 Spemai Note: Identification of Usage

WARNING: CARE MUST BE TAKEN TO IDENTIFY THAT THE SULPHURIC ACID '‘BATTERY
ELECTROLYTE' OR 'ELECTROLYTE' IS THE CORRECT SUBSTANCE FOR ;
USE IN A BATTERY. A VIOLENT CHEMICAL REACTION WILL OCCUR IF ’
SULPHURIC ACID 15 ACCIDENTALLY MEXED WlTH ALKALINE BATTERY
EL.ECTROLYTE.

5 "54 6 Spemal Note Concentrated Sulphurlc Acid e :
WARNING: DO NOT ADD WATER TO ACID - A VIOLENT REACTION WILL OCCUR. !

In some cases, sulphuric acid may be purchased in concentrated form. This is a cleéar viscous
liquid. Do not attempt to add this type of acid to batteries. Dilution should only. be attempted by

. experienced personnel. if spillage of cohcentrated. acid occurs contact emergency services
immediately and quote hazard code 1830, g L _

5.14.7 Special Note: Lead Acid Batteries

Lead acid batteriés contain SIme" icant quannttes of metaltic lead which is harmﬂﬂ Provided that

the battery is not dismantled in any way, there is no risk of heavy metal poisoning from batteries.

Use gloves when connecting and adopt a high standard of personal hygiene. Batteries can bhe

recycled, and used batteries should be disposed of in accordance with local” authority
environmental health regulations.
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5.15 Potassium Hydroxide — Solid

This is also known as caustic potash — solid. It is white, odourless, and miay be granules, flakes,
pellets, powder, lumps, solid blocks or sticks. Potassium hydroxide. is potentially a hazardous
product.

When added to distilled water it is used as battery. électrolyte (NiCad batter]es only). These
" batteries are used in the starting and control systems of generating sets. installers, operators and
maintainers are likely to encounter this product. : B :

5.15.1 Hazardous Reactions e
'Hig'hly'corr'bsi'vé', this p'roduct're_acts with water to prodqcie a caustic solution and heat. (N.B.
sufficient heat can be generated with moisture to ignite’ combustible materials);

Reacts violently with acids. Attacks aluminium, lead, tin, zinc and their alloys, releasing flammable
hydrogen gas. Reacts with ammonium salts giving ammonia,

Non flammable and non combustibie in bulk form but when in battery may be associated with
explosive gases.

@ Note: Heating will céuse pressure r_f‘sé_' with' risk of bursting - keep drums c@bf.
_Avoid contact with body tissue. The highly carrosive nature of this product causes severe burns to
"~ eyes and skin. -~ : T R T '
5.15.2 Protective Measures - .
" Ensure gaod ventilation and aveid heat sodrces.
Adopt a high standard of personal hygiena.:

Use total eye protection goggles, plastic or rubber gléves (e.g. PVC), overalls, apron and rubber
boots. Note that handling contaminated clothing may result in damage to the skin. It is advised to
have an eyewash bottle with clean water in the vicinity,

No special respiratory precautions are nacessary in normal use.

5.15.3 Storage / Transport

Store and transport only in correctly'marked containars and keep. tightly sealed when not in use.
Keep cool, out of sunlight and away from naked flames. Store well away from food-stuffs and
drinking water. Take special care to avoid discharge into drains, sewers and water-courses.

Wearing tolal personal protection, cover a spillage with earth or sand and transfer to ancther
container, Arrange disposal in accordance with local regulations. If the substance has entered a

water course or sewer, or has contaminated soil or vegetation, please advise the Emergency
Services. ‘
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e Fire
: Non-combustible. Keep drums cool to reduce risk of burstmg
° Ingestlon

Do not induce vommng Drink copious quantmes of mitk, In al! cases obtam immediate
medical attention.

s  Inhalation {of vapour)

Remove from further exposure. In cases of irritation fo !ungs or throat seek medrca! advice.
o Aspiration {inhalation of itquxd) '

Obtain immediate medical _atten’flon.

o Eyes

Irrigate copiously with water. In all cases obtain immediate medical attention.

s Skin

Remove contaminated clothing and fiush affected skin with coptous quantities of water Cover
with dry gauze. Change clothing if necessary and wash before re-use.

o  Spillage

Wearing protective clothing, cover spillage with earth or sand. Transfer to. another container in
accordance with local regulations as dnrected under Storage/T: ransport (Sectaon 5.15.3).
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5.16

5.16.1

Potassium Hydroxide — Solution

Also known as NiCad battery efectrolyte, or electrolyte, this is a clear colourless liquid, reads[y .
soiuble in water forming a diluted corrosive solution and considered to be a potentially hazardous
product. Non flammable and non combustible in bulk form but when in battery may be associated
with expiosive gases. These NiCad batteries are used in the starting and control systems of
generating sets. installers, operators and maintainers are likely to encounter this product.

Hazardous Reactions

Highly carrosive this product reacts violently with acids. Attacks aluminium, lead, tin, zinc and their
alloys, releasing flammable hydrogen gas. Reacts with ammonium saits to produce ammonia.
When in battery it may be associated with explosive gases.

Avoid contact with body tissue. The highly corrosive nature of this product causes severe burns fo
eyes and skin. .

5. 16 2 Protectave Measures

Ensure geod ventilation and avoid heat sources. The fumes given off when batteries are charging
is an explosive mixture of hydrogen and oxygen. Fumes must be positively removed from confined
spaces by fume extraction. Use insulated tools when fitting batteries or making connections Avoid
sparks or naked flames in vicinity of battery, especially when charg;ng

Adopt a high standard of personal hygiene

Use total eye protection goggles, plastic or rubber g!oves (e g. PVC) overalls apron and rubber
boots. Note that handling contaminated clothing may result in damage to the skin.

No special respiratory precautions are necessary in normal use. Avoid contact with electrolyte mist
if large quantities of batteries are being charged or if working close to charging batteries.

5. 16 3 Storage / Transport

Store and transport only in correctly marked contamers and keep tlghtly sealed when not in use
Keep cool, out of sunlight and away from naked flames. Store well away from food-stuffs and
drinking water. Take special care to avmd dlscharge mto drams sewers and water-courses.

Cover a spillage with earth. or sand and transfer to another container. Arrange disposal in
accordance with local regulations. if the substance has entered a water course or sewer, or has
contaminated soil or vegetat[on please advise the Emergency Serwces
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Fire
" Extinguishing media: CO,, dry powder, or Halon, DO NOT use water or water based foam.

s -Fire fighters to use self contained breathing apparatus. Keep fire exposed containers cool.
=+ Prevent run-off from entering waterways draing and drinking water supplies.’

Ingestion

Do not induce vomiting. Drink copious quantities of milk, In all cases obtain immediate
medical attention. : :

inhalation (of vapour)
. Remove from further exposure. In cases of irr_itatipn to lungs or throat seek medical advice.
Aspiration (inhalation of liguid) ‘
Obtain immediate medical attention.
Eves S
E Irrigate copiously with water. In alf cases obtain immediate medical attention.
Skin

Remove contaminated clothing and fiush affected skin with coplious quantities of water. Cover
with dry gauze. Change clothing if necessary and wash bsfore re-use. '

 Spillage o . § _
Wearing protective clothing, cover spillage with earth or sand. Transfer to another container in
accordance with local regulations as directed under Storage/Transport {(Section 5.16.3),

5.16.5 Speciai Note: Identification of Usage

. WARNING: CARE MUST BE TAKEN TO IDENTIFY THAT THE ALKALINE BATTERY
, . ' ELECTROLYTE IS THE CORRECT SUBSTANCE FOR USE IN A BATTERY. A
o VIOLENT CHEMICAL REACTION WILL OCCUR IF ALKALINE BATTERY
ELECTROLYTE IS ACCIDENTALLY MIXED WITH SULPHURIC ACID "BATTERY

ELECTROLYTE' OR 'ELECTROLYTE' IN A LEAD-ACID BATTERY. .

5.16.6 Special Note: Disposal
The simple electrochemistry of a NiCad battery brings alkatine electrolyte into contact with nickel-
cadmium plates. No structural degradation can cocur.

Provided that the battery is not dismantled in any way, there is minimal risk to p'ersonnef provided
the above precautions are met. Do not dispose of the battery in land fil, and do not incinerate.
Batteries can be recycled and shouid be returried to the manufacturer for recycling at the end of
there life.
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5.17 Natural Gas

Also known as Methane, this gas is not visible. A strong smell may be detectable if the gas has
been treated with a smell additive for leakage detection. Natural Gas is piped to the generator set
and would be found in the gas pipeline, gas. train or generator set carburetor system. It is soluble in

- water, alcohel, ether and most organic Solvents. Installers, operators and maintainers are likely to
eficounter this product. ' o ' ' R

'5.17.1 Hazardous-Reactions

Extremely flammable/explosive at low levels in Air Atmosphere (4% to 15% Gas in Air). Relatively
low fevels of gas leakage in confined aréas can cause explosions and firgs if a spark occurs fo
ignite it. Inhalation of large volumes of natural gas can cause asphyxiation and death.

Effects of over exposure include headaches, dizziness, drowsiness, nausea or.vomiting. Gas !
under pressure can penetrate skin; high concentrations. can damage eyesight or cause blindness.

5.17.2. Protective Méasures

Ensure good ventilation and avoid heat sources. Ensure all pipelines, gas train and fittings are gas
tight and free from leaks. If leakage occurs isolate the gas supply, do not operate.any electrical
equipment which may cause a spark or become a source of ignition. Fully ventilate the arez, and

evacuate the building. Contact suitably qualified personnel who are fully trained to handle natural
gas emergencies o .

No special respiratory precautions are necessary in normal use.’

In the event of a gas iéakage, eye protection goggles, rubber gloves (e.g. PVC} and breathing
apparatus may be r_equirgd.. o .

5.17.3 Storage / Transport

Gas pipeline — not applicable.
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- 5 17.4 Emergency Action
.o, Fire
Extinguishing media: CO,, dry powder, or Halon, Sand, Waterspray Fog, Mist or Water Based
Foam. In the event of fire, attempt to shut off the gas supply and immediately inform the local
“ fire authority and gas supplier. Natural gas is extremely flammable and may re-ignite after fire
is extinguished. Carbon Dioxide (CO.) and Carbon Monoxide (CO) gas is released when
burning. ‘

= Ingestion
Not expected to be a Health Risk via this route.
e Inhalation (of vapour} - - - ‘

Remove. from further exposure. [nhalation can cause headaches, dizziness, nausea or
vomiting. High vapour concentrations can lead to general narcotic effect or unconciousness.
High volumes of gas or vapour displaces oxygen content available for breathing and can
cause asphyxiation and death.

s Aspiration (inhalation of liquid)

Not applicable.

e Eyes L . S
Gas under pressure can penetrate skin; high concentrations can damage eyesight or cause
blindness. . ' o
s Skin

In the event of a gas leakage, eye protection goggles, rubber gloves (e.g. PVC) and breathing
apparatus may be required. : .

s Spillage

in the event of Gas leakage, isolate the gas supply, ventilate the area and inform the local
supplier. Do not operate electrical switches, mobile phones, torches etc, or any other
equipment that may cause a spark to ignite gas — these should be removed or rendered
inoperable. In circumstances of excessive leakage, evacuate the building and call- the
emergency services and the local gas supplier,
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