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Filter ) , 2 IRAMIEE 7T ( SCR , Selective Catalytic N ]
Reduction ) D3DNEET 1 7 ATHAENT L\ E DAFRE (om) 200 2800
J, SCRCIEE , IV OHEARZRSTIEOIC POPZ | BEFloRE
JATLACEHEND T A —EI)LTF T —ARNRIK - y )
DEF |, Diesel Exhaust Fluid ) ZFEHA T2 X EN B V) 7 (A#E) 105 mm (4.13 in)
DEFld , RV 7TEFEX VI Y NTHRMS — -
J_;z\)%“ﬁpg *Ilg_—g-i DEF'}'Q/'?L% CBFRT TR 135 mm (5.31495 in)
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SAKRA—LIY RERFOMTHZ, T2I20 falaili 153624
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PART NO.  ###-####

SERIAL NO. ##########
##

RF-1D ##

- J

& 29 203388367

CEM&#EBI7' L — b R &AHI

ROTEFE2Ya2=v + (PETU,
Pump Electronic Tank Unit)

& 30 203419905

&3
PETUZUTIL7L—RQ) OHE

MODULE AR-EX

PART NO ######H##

O O

SERIAL NO P######

& 31 203049116
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EMISSION CONTROL INFORMATION

& Perkins
Engine fomily: ] I
Displacement: ¥
EPA/California Family: ##¥441 244444

EPA/California Family Max. Values

FO#E mm3/Stk
$34 DEG ATDC

Fuel rate:
Initial timing:

THIS ENGINE COMPLIES WITH U.S.
EPA REGULATIONS FOR #### NONROAD
AND STATIONARY DIESEL ENGINES AND
CALIFORNIA OFF-ROAD DIESEL ENGINES

ULTRA LOW SULFUR FUEL ONLY

fawer Lateaory FmE:?'“ TR);zeef T

Fickiast Set Applicable

FEL (g/kWh) [ #4044 #3000 [T

ngHC: ﬁﬁ [ 04 43400 [
X [ 04 43808 [

P: - ”5## [ 04 43408 [
Emission

Control System [ $tsomedt 430v O

F34 B3% #3% Use service tool to verify
$3% #3% #3# |current engine settings

List No. Serial No. [Label No.
HEETHHE FESHHE | s

E8) 120 & - soene
U B

MUIT 2 0

Date of Manufacture: #3#% #44#
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FE (Inducement ) HRIANO—ILZATA
DIEBEFELRIEFBOMERZARL—RICKIH
BB ELZEBERLTITODNS , I 00H0L0
RIVERPEFRENFIREENDMEBDZ &,

Inducement Categories The Inducements are
separated into categories. DEF Levels have
inducement fault codes separate from the other
inducement categories. DEFL X)L M EEE A B 4H (C
DEFLARIIICETVWTLVRDIZHL , thOFHEED
TOAVE , BEREBICESVWTVWET, HER
BOFEL  XIFBEEI—REEEICER
d—RABERFTSATVET, BEEMTSH
TLVRIRENRENEETYT, The escalating time
inducement fault code is just an indicator of what level
of inducement the engine is in. The escalating time
inducement fault code also indicates how much time
remains until the next level of inducement. There are
three inducement categories that will trigger an
escalating time inducement fault code.

JE&C: The associated codes for each of the escalating time
categories can be found in Troubleshooting, SCR Warning
System Problem.

#E ( First Time ) ENEEEOFEEE]—R
NUOTTIT1T B2 EE,

REFLE ( Repeat occurrence ) EfiEFFEOFE
BEI—RY, RUICREL TH SI40REUAIC
BUOTUT 4722k E& &, Engine must run
for 40 hours without tripping any escalating time
inducement fault before returning back to first
occurrence times.

Safe Harbor Mode (Worldwide) Safe Harbor Mode
is a 20 minute engine run time period. L X JL3F5E(C
FETRE , ARL—BEF—HAUINEETT
ERRDEHBY IO E—TN—-N—F—
RIZBEWET, E—T7N—N—F—REF—EL
ARITTEXREA, E—T7N—N—F—KRiE,
Worldwide ( 7—J)L RO A R ) B TODEFL X
LOFETRHFEATEEEA,

HRILBEDSCRE S

LRILITR , SEHRBRERZ O T HIRES]IT L&
ED

LARII2TE , SEHREBS O THARBLET,

LARIITE , EHBREBS O THRBL |, FiE
ZUTHNEBLET,

LRIIDFE , TSNV Yy Y NIV FE
(&1,00028z/% (RPM ) TEIMET B H{EN HY)
ES

LARIWIDIZE , F—ARA Y FEETE , FLET
BHETARVTICEBDRICTZILIND —T200HE
F—NZARTEXT, HFHREBZ TR
BEHmTERT,
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EEIRER

Wor |d-Wide Reduced Performance Setting

x4
World-Wide Reduced Performance Setting
Category 1 Fault (Tampering Dosing Interruption and Quality)
BEOFED BEXD1 LRI 2 Level 3 F—=N—F4 R
FERH L 2505 M 7045 50 Percent torque F—RAVFZET
#EIFAE ( First DYV RNEIUERR & 209B 7N
occurrence ) TA RN D—IZBN&ET,
(BENSEETSE
T)

SATLAQOEEFOBRERELETNE , COZATAREOKCUEY hEhET, BEIMMENTHY |, ORBURICBTRETZHE
&, BELFERENIrELXT,
F—NZ4 RFIEEFERATEERT,

Inducement Time L 59 75 Percent torque 50 Percent torque F—RAAVFZET
Repeat Occurrence DYy RNAIUERRER (&, 2085B 7N
— T4 R DT—ICB)ET,
% ( Inducement ) L L L (BEASEETDE

T)
JEAD ( Notification ) BL BHRBRESS 7Y |[HHBREBZ 7Y | HEREBS D TR | BEERERS > T

BE[ITLET, RELET, BLET, RELET,
BT TH B RIT
LET,

Contact your Perkins dealer or your Perkins Distributor at level 1 warning, do not let the fault develop.

x5
World-Wide Reduced Performance Setting
Category 2 Fault (Non-Tampering Dosing and Interruption)
BEOED BEXD1 LRI 2 Level 3 F—=N—=F4 K
FERY L 1085 1085/ 50 Percent torque F—AAMYVFEET
HIEIF4E ( First DYV RNAIUERR & 209B 7N
occurrence ) TA RN D—IZB)ET,
(BEHNSEETEDE
T)

SATLAQOEEFOBERELETNE , COZATAREOKCUEY hEhET, BEIMMENTHY |, ORBURICBTRETZHE
&, BELFEREIrEURT,
F—NZ4 REIBEFERATEET,

Inducement Time L L 285 50 Percent torque F—RAVFZEET
Repeat Occurrence DYV REOUFERERK|E 200087
— T4ARIL DT—ICB)ET,
& ( Inducement ) L L 75 Percent of torque (BEAHSEETDE

T)
JBA ( Notification ) BL BHRBRESS 7Y |[HHREBZ 7Y | HEREBS D TR | BEERERS > T

BERITLET, RELET, WMLET, RBLET,
BLEZ O THRERIT
LET,

Contact your Perkins dealer or your Perkins Distributor at level 1 warning, do not let the fault develop.
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BRAMBEETESS AT A
®6
World-Wide Reduced Performance Setting
Category 3 Fault (Non-Tampering NOx Control Monitoring and Impeded EGR)
BEOED BEXD1 LI 2 Level 3 F-=N=F 1K
FERB zL 36HFMR 64BF 50 Percent torque F—AAYVFEET

PIEFAE ( First

occurrence )

Sy NIV ERR
FA KL
(BEHSEETSE
T)

&L 200E7 N
D=L ET,

SATLOEENOBEERELETAE , COZATLREOICYEY

&, RELUFERBAELET,

F—=NZ 4 RF1EEG

HEATERT,

hEhExs, BESM

BHTHY , ARBEUAICBTRETZ5E

Inducement Time L L SRFR 50 Percent torque F—AAMYVFEET
Repeat Occurrence DAY RNIAIUERRK|E 20087 IN
— 74 R D—=ICBY)ET,
& ( Inducement ) L L 75 Percent of torque (BEASEETDE

)
A ( Notification ) L HBHBESS 7Y |HHBREBS 7Y |HHEEREBS Y AR | BEHEERS Y T

BERITLET, RELET, BLUET, RBLET,
BLEZ DT A REERIT
L&EY,

Contact your Perkins dealer or your Perkins Distributor at level 1 warning, do not let the fault develop.
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B R 1R

Wor Id-Wide Reduce Time Setting

®7
World-Wide Reduced Time Setting
Category 1 Fault (Tampering Dosing Interruption and Quality)
BEOFED BEXD1 LRI 2 Level 3 F—=N—F4 R
FERH L 2505 M 7045 50 Percent torque F—RAVFZET
#EIFAE ( First DYV RNEIUERR & 209B 7N
occurrence ) TA RN D—IZBN&ET,
(BENSEETSE
T)

SATLAQOEEFOBRERELETNE , COZATAREOKCUEY hEhET, BEIMMENTHY |, ORBURICBTRETZHE
&, BELFERENIrELXT,
F—NZ4 REFIEOHKERATEET,

Inducement Time L 59 59 50 Percent torque F—RAAVFZET
Repeat Occurrence DYy RNAIUERRER (&, 2085B 7N
— T4 R DT—ICB)ET,
% ( Inducement ) L L L (BEASEETDE
T)
JEAD ( Notification ) BL BHRBRESS 7Y |[HHBREBZ 7Y | HEREBS D TR | BEERERS > T
BE[ITLET, RELET, BLET, RELET,
BLEZOTHFEBLE
3-0

Contact your Perkins dealer or your Perkins Distributor at level 1 warning, do not let the fault develop.

x8
World-Wide Reduced Time Setting
Category 2 Fault (Non-Tampering Dosing Interruption)
BEOED BEXD1 LRI 2 Level 3 F—=N—=F4 K
FERY L SEER SEFR 50 Percent torque F—AAMYVFEET
HIEIF4E ( First DYV RNAIUERR (& 209B 7N
occurrence ) TA R D—IZB)ET,
(BEHNSEETEDE
T)

SATLAQOEEFOBERELETNE , COZATAREOKCUEY hEhET, BESMMENTHY |, 0RBURICBTRETZHE
&, BELFEREAIEURT,
F—=NTFA REIBOHKEATEXT,

Inducement Time L L 1 BF 50 Percent torque F—RAVFZEET
Repeat Occurrence DAY RNEOUFERER|E 200087 LN
— T4 RIL DT—ICB)ET,
& ( Inducement ) L L L (BEASEETDE
T)
JBA ( Notification ) BL BHRBRESZ 7Y |[HHRBREBZ 7Y | HEREBSD TR | BEHREBS > T
BERITLET, RELET, WMLET, RBLET,
BLESOTHEBLE
3-0

Contact your Perkins dealer or your Perkins Distributor at level 1 warning, do not let the fault develop.
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iz m
BRAMBEETESES AT A
®9
World-Wide Reduced Time Setting
Category 3 Fault (Non-Tampering NOx Control Monitoring and Impeded EGR)
BEOED BEXD1 LI 2 Level 3 F-=N=F 1K
FERB zL 1865 1865 50 Percent torque F—AAYVFEET
HIEIF4E ( First DAY RNIAIUERK|E 2007
occurrence ) 74 R D—=IZBY)ET,
(BEHNSEETSE
T)
SATLOBRENOKRERELETIE , COPRTFLAFREOLUEY NEhET, BENAMENTHY , 0FBURNICBORETSES
& BELFEREIELET,
F—=NZ4 RFIEOKERATEET,
Inducement Time L L 108 50 Percent torque F-RAVFZEET
Repeat Occurrence DAY RNIAIUERRK|E 20087 IN
. 74 R D—=ICBY)ET,
& ( Inducement ) L L L (BEASEETDE
<)
A ( Notification ) zL BFHBRERS O 7Y |HHRERS 7Y [HRRBRESS IR (FERERS D TN
BERITLET, RELET, BMLET, RBLET,
BLESOTHEERLE
T
Contact your Perkins dealer or your Perkins Distributor at level 1 warning, do not let the fault develop.
R @EDDEF L R L EE
2DMAT A EFERTERTYN , BHICBEZD
FVWIFhA1ID2EFTT,
* DEFLANILA", 20 %ARED N HRAZ MNMIET
BDERBLRILVEES D THFEBLET,
« LRILITE , DEFF—Y OELARILEES T
ARITL , BEHREB S T RERIT LR,
« LAL2TR  DEFOELNILEE S T A ER
L, BEHBREBS O 7HARBLET,
« LRIIITE , IXNTOLAR)L2EENERL , &
S, FLEZTFEBLET, T2V E
Y Y RAIUTBH1,000RPMTOHENEL &
EE
DEFRV U RETRE |, VAT LAOBENBRKRE
nEXY,
£ 10
HRABODEFL AR AT 321
BEOES ILEEHN BEXA1 LAXI2 Level 3
FERUA 19 % 19 %K 12.5 %K% FEELY) B0 % 2O EDEE
( Inducement Trigger )

(#E)
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(F&10, #i& )

& ( Inducement ) L L

L

I 0HBAN2%
DRIWLIETHRTTS
BANFHYET,

I 0HBHAN50
%D KNILIETERT
TREERNHYE
a‘o

SO RICIEFIRYIC
DAY RNEIUEE
FO—74 RILIZ%K
VET,

A ( Notification ) L BLARILZ VT E4T

BLARILZ>TRUT
BRHRER S > Tk
KIT

BLARILS T RUT
BHBREBS VT RE

ELAILS ST BT
BHEEDS S TR
Wi

BIES > TR SIT

HREBODEFL AR A T a2

BEOED DIESE o

BEXA1

LA 2

Level 3

FENUA 19 %R

( Inducement Trigger )

19 %&

12.5 %R

FeEY) E6 %

FeEY) B0 %

& ( Inducement ) L L

zL

9V

IO RLOD
50 %E T TRHEEDN
HYET,
SHEBICIEHIYIC
Yy RNEIUEE
FO—74 RILICHE
WET,

A ( Notification ) L BLARILZ VT RIT

BLARILZ>TRUT
BEHERER S > T ki
RIT

BLARILZ T RAT
BHREBS 7T IR

BLARILZ T RET
BHREBS VTR
b1

FIED > TR RIT

05475123

AAARIT NAALY

—

NY T1)F

Ax =
(EEDZE
IX220o vy NI /#%  RIE2DEEGHELT
A5, NYTUFA AR RAL Y FEOFFICL
£ YT IBEREDURIONRYESE T
IV YYRNEOVRICERENDTA—EIT
F* ' — AN ( DEF , Diesel Exhaust Fluid ) 74 > O
BORBABIESNET, £rcDo®Eid, T
OSUILIRAZY SO RO—LED 1)
Z&“ ECM , Electronic Control Module #/3‘ I8k
BREtHHSOEBHEERREEZLTVS
HETT,
DEFQOIREY) 153 & , DEF AT LN BETS
ﬁ@ﬁ#&#i?OID“Q>hﬂ—7E$bt
>ﬂ#505ﬁ%%ﬁﬁigwét HERI> N
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—HMOARTE , T I VLT A AR hERT
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- BURBHAE HHBEERICAEE ATV 2 ERE + DPF Diesel Particulate Filter
T, AT RAZERBLET,
e vV (volume of solute)/(volume of solution)
FA N3 + CFPP Cold Filter Plugging Point
—BOT UG, FAIINT LTI TRDINIL . -
RS NTURT, AL AR BEREE * BIL Biomass to liquid
AANG TV ITNILT 2 HWT I D 7 o
ANDB TN EEBMLET, T4 )L oW DEE + GTL Gas to liquid
&, FXTFATATZ LZHTEITBENDT
E « CTL Coal to liquid
SOSAAINaMIE , A1 DOMES LRI R—x% . ;
>R wgﬁ%g,&%,\pé o 0)%// Y — e U T HVO Hydrotreated Vegetable Oil
BRLEIT., BROFELIORER , T L0 .
LYERTEFT. SOSTAILTHIEE , ADER General Information
FEENET,
s BREESMETOICEILINIVIVOEENDE NOTICE

HZEZRALET, CcTHOMEhD0E, A
LWNCEENZIERSBENOEBEEBETY., 71K
BENBIVIOVNOERETREER , TOBLETTE
<EMRELEETT,

s AALERTBIK, U=, REOBATER
RAOREBIITOIhET,

o FANREIMEFTSEILCK>2T, A1ILDOHE
BREEAIRDATVBVL ZRBNET, KRS
WMEFEALT , RO EFERERALILD
HOTIIORMELBRLET, BEEYEG , C
DOMEEICLT , AMIIERTPOSLE 2T
TEEY, AU<SEBIEIES , JBFTOFA)L
FABREICH U TERICEDRS BMHEEZREL
TWBHL%E , CODMICK> THRBTEET,

109715970
(General Fuel Information)
* Glossary
« ISO____ International Standards Organization
« ASTM American Society for Testing and
Materials
« HFRR High Frequency Reciprocating Rig for

Lubricity testing of diesel fuels

+ FAME Fatty Acid Methyl Esters
* CFR Co-ordinating Fuel Research
« ULSD Ultra Low Sulfur Diesel
* RME Rape Methyl Ester
+ SME Soy Methyl Ester
« EPA___ Environmental Protection Agency of the

United States

« PPM Parts Per Million

Every attempt is made to provide accurate, up-to-date in-
formation. By use of this document you agree that Perkins
Engines Company Limited is not responsible for errors or
omissions.

NOTICE
These recommendations are subject to change without no-
tice. Contact your local Perkins distributor for the most
up-to-date recommendations.

Diesel Fuel Requirements

Perkins is not in a position to continuously evaluate and
monitor all worldwide distillate diesel fuel specifications
that are published by governments and technological
societies.

The "Perkins Specification for Distillate Diesel Fuel"
provides a known reliable baseline to judge the expected
performance of distillate diesel fuels that are derived from
conventional sources.

Satisfactory engine performance depends on the use of a
good quality fuel. The use of a good quality fuel will give
the following results: long engine life and acceptable
exhaust emissions levels. The fuel must meet the
minimum requirements that are stated in the table 27 .

NOTICE
The footnotes are key part of the Perkins "Specification
for Distillate Diesel Fuel" Table. Read ALL of the
footnotes.
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Table 27
"Perkins Specification for Distillate Diesel Fuel"

Property UNITS Requirements “ASTM”Test “ISO/Other” Test
Aromatics %Volume 35% maximum “D1319” “ISO 3837~
Ash %Weight 0.01% maximum “D482” “ISO 6245~
Carbon Residue on 10% %Weight 0.35% maximum “D524” “ISO 42627
Bottoms
Cetane Number() - 40 minimum “D613 or D6890” “ISO 5165~
Cloud Point °C The cloud point must not ex- |“D2500” “ISO 3015~

ceed the lowest expected am-

bient temperature.
Copper Strip Corrosion - No. 3 maximum “D130” “ISO 2160~
Distillation °C 10% at 238° C (460.4° F) “D86” “ISO 3405~

maximum

90% at 350° C (662° F)

maximum
Density at 15 °C (59 °F) @  |kg/M’ 800 minimum and 860 No equivalent test “ISO 36757“ISO 12185~

maximum
Flash Point °C legal limit “D93” “ISO 2719~
Thermal Stability - Minimum of 80% reflectance |“D6468” No equivalent test

after aging for 180 minutes at

150 °C (302 °F)
Pour Point °C 6 °C (42.8 °F) minimum be- |“D97” “ISO 3016~

low ambient temperature
Sulfur® Y%mass 0.0015 % maximum “D5453” “ISO 20846”
Kinematic Viscosity 4) MM2/S (cSt) The viscosity of the fuel that |“D445” “ISO 3405~

is delivered to the fuel injec-

tion pump. 1.4 minimum and

4.5 maximum
Water and sediment % weight 0.05% maximum “D1796” “ISO 3734~
Water % weight 0.05% maximum “D1744” No equivalent test
Sediment % weight 0.05% maximum “D473” “ISO 3735”
Gums and Resins () mg/100mL 10 mg per 100 mL maximum |“D381” “ISO 6246~
Lubricity correctedwear scar |mm 0.52 maximum “D6079” “ISO 12156-1”
diameter at 60 °C (140 °F).
©6)
Fuel Cleanliness (7) - “ISO 18/16/13” “D7619” “ISO 4406”
Trace Metals ®) mg/mg Max 1 or non-detectable “D7111”
Oxidation Stability g/m”3 Max 25 “D2274” “ISO 12205~

Hours® Min 20 “EN 15751~

(O To insure minimum cetane number of 40 a distillate diesel fuel should have minimum cetane index of 44 when“ASTM D4737” test method is used. A fuel
with a higher cetane number is recommended to operate at a higher altitude or in cold weather

(@ Density range allowed includes summer and winter diesel fuel grades.

() Ultra Low Sulfur Diesel Fuel with sulphur content less than 0.0015 percent 15 PPM (mg/kg) must be used. Use of diesel fuel with higher than 15 PPM
sulphur limit in these engines will harm or permanently damage emissions control systems. Also, use of diesel fuel with higher than 15 PPM sulphur limit
can shorten service interval.

(continued)
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(Table 27, contd)

“)

)

©6)

(@]

@8
[©)

The values of the fuel viscosity are the values as the fuel is delivered to the fuel injection pumps. Fuel should also meet the minimum viscosity require-
ment and the fuel should meet the maximum viscosity requirements at 40 °C (104 °F) of either the “ASTM D445” test method or the “ISO 3104” test
method. If a fuel with a low viscosity is used, cooling of the fuel may be required to maintain “1.4 cSt”or greater viscosity at the fuel injection pump.
Fuels with a high viscosity might require fuel heaters to lower the viscosity to “1.4 cSt” at the fuel injection pump.

Follow the test conditions and procedures for gasoline (motor).

The lubricity of a fuel is a concern with low sulfer and ultra low sulfur fuel. To determine the lubricity of the fuel, use the “ISO 12156-1 or ASTM D6079
High Frequency Reciprocating Rig (HFRR)” test. If the lubricity of a fuel does not meet the minimum requirements, consult your fuel supplier. Do not
treat the fuel without consulting the fuel supplier. Some additives are not compatible. These additives can cause problems in the fuel system.
Recommended cleanliness level for fuel as dispensed into machine or engine fuel tank is“ISO 18/16/13”or cleaner as per “ISO 4406”. Refer to the “Con-
tamination Control Recommendations for Fuels.

Examples of trace metals include but not limited to Cu, Fe, Mn, Na, P, Pb, Si, and Zn. Use of metal-based additives is not allowed.

Additional limit for fuel containing FAME. Fuel containing more than 2% v/v FAME must meet both tests.

Engines that are manufactured by Perkins are certified The fuel specifications that are listed in the table 28 are
with the fuel that is prescribed by the United States released as acceptable to use on all 1200 series of engine.
Environmental Protection Agency. Engines that are

manufactured by Perkins are certified with the fuel that is

prescribed by the European Certification. Perkins does not

certify diesel engines on any other fuel.

Note: The owner and the operator of the engine has the
responsibility of using the fuel that is prescribed by the
EPA and other appropriate regulatory agencies.

NOTICE

Operating with fuels that do not meet the Perkins recom-
mendations can cause the following effects: Starting diffi-
culty, reduced fuel filter service life, poor combustion,
deposits in the fuel injectors, significantly reduce service
life of the fuel system. Also, the creation of deposits in the
combustion chamber and reduced service life of the
engine.

NOTICE

The Perkins 1200 series of diesel engine must be operated
using Ultra Low Sulfur Diesel. The sulphur content of this
fuel must be lower than 15 PPM. This fuel complies with
the emissions regulations that are prescribed by the Envi-
ronmental Protection Agency of the United States.

(' 2 )

ULTRA LOW SULFUR FUEL ONLY

o /

Illustration 62 202157153

[llustration 62 is a representation of the label that will be
installed next to the fuel filler cap on the fuel tank of the
application.
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Table 28

Acceptable Fuel Specification for the 1200 Series of Engines()

Fuel Specification

Comments

EN590

European Automotive Diesel Fuel (DERV)

“ASTM D975 GRADE 1D S15”

“North American Light Distillate Diesel fuel with less than 15 PPM sulfur
level”

“ASTM D975 GRADE 2D S15”

“North American Middle Distillate general-purpose Diesel fuel with less than
15 PPM sulfur level”

“JIS K2204”

“Japanese Diesel Fuel” Must meet the requirements that are stated in the sec-
tion “Lubricity”.

“BS 2869: 2010 CLASS A2 or EU equivalent”

“EU Off-Road Diesel fuel. Acceptable from 2011 MUST have less than 10
PPM sulfur level”

(1) All the fuels must comply with the specification in the table for the Perkins Specification Distillate Diesel Fuel.

Diesel Fuel Characteristics

Cetane Number

Fuel that has a high cetane number will give a shorter
ignition delay. A high cetane number will produce a better
ignition quality. Cetane numbers are derived for fuels
against proportions of cetane and heptamethylnonane in
the standard CFR engine. Refer to “ISO 5165 for the test
method.

Cetane numbers more than 45 are normally expected from
current diesel fuel. However, a cetane number of 40 may
be experienced in some territories. The United States of
America is one of the territories that can have a low
cetane value. A minimum cetane value of 40 is required
during average starting conditions. A fuel with higher
cetane number is recommended for operations at high
altitudes or in cold-weather operations.

Fuel with a low cetane number can be the root cause of
problems during a cold start.

Viscosity

Viscosity is the property of a liquid of offering resistance
to shear or flow. Viscosity decreases with increasing
temperature. This decrease in viscosity follows a
logarithmic relationship for normal fossil fuel. The
common reference is to kinematic viscosity. Kinematic
viscosity is the quotient of the dynamic viscosity that is
divided by the density. The determination of kinematic
viscosity is normally by readings from gravity flow
viscometers at standard temperatures. Refer to “ISO
3104” for the test method.

The viscosity of the fuel is significant because fuel serves
as a lubricant for the fuel system components. Fuel must
have sufficient viscosity to lubricate the fuel system in
both extremely cold temperatures and extremely hot
temperatures. If the kinematic viscosity of the fuel is
lower than “1.4 cSt” at the fuel injection pump, damage to
the fuel injection pump can occur. This damage can be
excessive scuffing and seizure. Low viscosity may lead to
difficult hot restarting, stalling, and loss of performance.
High viscosity may result in seizure of the pump.

Perkins recommends kinematic viscosities of 1.4 and 4.5
mm?2/sec that is delivered to the fuel injection pump. If a
fuel with a low viscosity is used, cooling of the fuel may
be required to maintain 1.4 cSt or greater viscosity at the
fuel injection pump. Fuels with a high viscosity might
require fuel heaters to lower the viscosity to 4.5 cSt at the
fuel injection pump.

Density

Density is the mass of the fuel per unit volume at a
specific temperature. This parameter has a direct influence
on engine performance and a direct influence on
emissions. This influence determines from a heat output
given injected volume of fuel. This parameter is quoted in
the following kg/m’ at 15 °C (59 °F).

Perkins recommends a density of 841 kg/m ° to obtain the
correct power output. Lighter fuels are acceptable but
these fuels will not produce the rated power.

Sulfur

The level of sulfur is governed by emissions legislations.
Regional regulation, national regulations, or international
regulations can require a fuel with a specific sulfur limit.
The sulfur content of the fuel and the fuel quality must
comply with all existing local regulations for emissions.

Perkins 1200 series diesel engines have been designed to
operate only with ULSD. By using the test methods
“ASTM D5453, or ISO 20846, the content of sulfur in
ULSD fuel must be below 15 PPM (mg/kg) or 0.0015%
mass.

NOTICE
Use of diesel fuel with higher than 15 PPM sulphur limit
in these engines will harm or permanently damage emis-
sions control systems and/or shorten service interval.
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Lubricity

Lubricity is the capability of the fuel to prevent pump
wear. The fluids lubricity describes the ability of the fluid
to reduce the friction between surfaces that are under load.
This ability reduces the damage that is caused by friction.
Fuel injection systems rely on the lubricating properties of
the fuel. Until fuel sulfur limits were mandated, the fuels
lubricity was generally believed to be a function of fuel
viscosity.

The lubricity has particular significance to the current
ultra low sulfur fuel, and low aromatic fossil fuels. These
fuels are made to meet stringent exhaust emissions.

The lubricity of these fuels must not exceed wear scar
diameter of 0.52 mm (0.0205 inch). The fuel lubricity test
must be performed on an HFRR, operated at 60 °C

(140 °F). Refer to “ISO 12156-1".

NOTICE
The fuels system has been qualified with fuel having lu-
bricity up to 0.52 mm (0.0205 inch) wear scar diameter as
tested by “ISO 12156-17. Fuel with higher wear scar di-
ameter than 0.52 mm (0.0205 inch) will lead to reduced
service life and premature failure of the fuel system.

Fuel additives can enhance the lubricity of a fuel. Contact
your fuel supplier for those circumstances when fuel
additives are required. Your fuel supplier can make
recommendations for additives to use, and for the proper
level of treatment.

Distillation

Distillation is an indication of the mixture of different
hydrocarbons in the fuel. A high ratio of lightweight
hydrocarbons can affect the characteristics of combustion.

Recommendation for Biodiesel and Using
B20

Biodiesel is a fuel that can be defined as mono-alkyl
esters of fatty acids. Biodiesel is a fuel that can be made
from various feedstocks. The most commonly available
biodiesel in Europe is Rape Methyl Ester (RME). This
biodiesel is derived from rapeseed oil. Soy Methyl Ester
(SME) is the most common biodiesel in the United States.
This biodiesel is derived from soybean oil. Soybean oil or
rapeseed oil are the primary feedstocks. These fuels are
together known as Fatty Acid Methyl Esters (FAME).

Raw pressed vegetable oils are NOT acceptable for use as
a fuel in any concentration in compression engines.
Without esterification, these oils solidify in the crankcase
and the fuel tank. These fuels may not be compatible with
many of the elastomers that are used in engines that are
manufactured today. In original forms, these oils are not
suitable for use as a fuel in compression engines.
Alternate base stocks for biodiesel may include animal
tallow, waste cooking oils, or various other feedstocks. To
use any of the products that are listed as fuel, the oil must
be esterified.

Fuel made of 100 percent FAME is generally referred to
as B100 biodiesel or neat biodiesel.

Biodiesel can be blended with distillate diesel fuel. The
blends can be used as fuel. The most commonly available
biodiesel blends are B5, which is 5 percent biodiesel and
95 percent distillate diesel fuel. B20, which is 20 percent
biodiesel and 80 percent distillate diesel fuel.

Note: The percentages given are volume-based.

The U.S. distillate diesel fuel specification “ASTM D975-
09a” includes up to B5 (5 percent) biodiesel.

European distillate diesel fuel specification EN590: 2010
includes up B7 (7 percent) biodiesel.

Note: Engines that are manufactured by Perkins are
certified by use of the prescribed Environmental
Protection Agency (EPA) and European Certification
fuels. Perkins does not certify engines on any other fuel.
The user of the engine has the responsibility of using the
correct fuel that is recommended by the manufacturer and
allowed by the EPA and other appropriate regulatory
agencies.

SpecificationRequirements

The neat biodiesel must conform to the latest “EN14214
or ASTM D6751” (in the USA). The biodiesel can only be
blended in mixture of up to 20% by volume in acceptable
mineral diesel fuel meeting latest edition of “EN590 or
ASTM D975 S15” designation.

In United States Biodiesel blends of B6 to B20 must meet
the requirements listed in the latest edition of “ASTM
4D57467” (B6 to B20) and must be of an API gravity of 30-

In North America biodiesel and biodiesel blends must be
purchased from the BQ-9000 accredited producers and
BQ-9000 certified distributors.

In other areas of the world, the use of biodiesel that is BQ-
9000 accredited and certified, or that is accredited and
certified by a comparable biodiesel quality body to meet
similar biodiesel quality standards is required.

Engine Service Requirements

Aggressive properties of biodiesel fuel may cause debris
in the fuel tank and fuel lines. The aggressive properties
of biodiesel will clean the fuel tank and fuel lines. This
cleaning of the fuel system can prematurely block of the
fuel filters. Perkins recommend that after the initial usage
of B20 biodiesel blended fuel the fuel filters must be
replaced at 50 hours.

Glycerides present in biodiesel fuel will also cause fuel
filters to become blocked more quickly. Therefore the
regular service interval should be reduced to 250 hours.
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When biodiesel fuel is used, crank case oil and
aftertreatment systems may be influenced. This influence
is due to the chemical composition and characteristics of
biodiesel fuel, such as density and volatility, and to
chemical contaminants that can be present in this fuel,
such as alkali and alkaline metals (sodium, potassium,
calcium, and magnesium).

» Crankcase oil fuel dilution can be higher when
biodiesel or biodiesel blends are used. This increased
level of fuel dilution when using biodiesel or biodiesel
blends is related to the typically lower volatility of
biodiesel. In-cylinder emissions control strategies
utilized in many of the industrial latest engine designs
may lead to a higher level of biodiesel concentration in
the sump. The long-term effect of biodiesel
concentration in crankcase oil is unknown currently.

* Perkins recommend the use of oil analysis to check the
quality of the engine oil if biodiesel fuel is used.
Ensure that the level of biodiesel in the fuel is noted
when the oil sample is taken.

Performance—Related Issues

Due to the lower energy content than the standard
distillate fuel B20 will cause a power loss in order of 2 to
4 percent. In addition, over time the power may
deteriorate further due to deposits in the fuel injectors.

Biodiesel and biodiesel blends are known to cause an
increase in fuel system deposits, most significant of which
are deposits within the fuel injector. These deposits can
cause a loss in power due to restricted or modified fuel
injection or cause other functional issues associated with
these deposits.

Note: Perkins T40-0012 Fuel Cleaner is most effective
in cleaning and preventing the formation of deposits. For
more information refer to “Perkins Diesel Fuel System
Cleaner, and Perkins”.

Biodiesel fuel contains metal contaminants (sodium,
potassium, calcium, and/or magnesium) that form ash
products upon combustion in the diesel engine. The ash
can have an impact on the life and performance of
aftertreatment emissions control devices and can
accumulate in DPF. The ash accumulation may cause the
need for more frequent ash service intervals and causes
loss of performance

General Requirements

Biodiesel has poor oxidation stability, which can result in
long-term problems in the storage of biodiesel. Biodiesel
fuel should be used within 6 months of manufacture.
Equipment should not be stored with the B20 biodiesel
blends in the fuel system for longer than 3 months.

Due to poor oxidation stability and other potential issues,
it is strongly recommended that engines with limited
operational time either not use B20 biodiesel blends or,
whilst accepting some risk, limit biodiesel blend to a
maximum of B5. Examples of applications that should
limit the use of biodiesel are the following: Standby
Generator sets and certain emergency vehicles.

For standby generator sets and emergency vehicles that
cannot avoid use of biodiesel blends fuel quality in the
engine fuel tank must be sampled and checked monthly.
Test should include acid number (EN14104), oxidation
stability (EN 15751 commonly know as the Rancimant
test), and sediment (ISO12937). For standby generator
sets oxidation stability of biodiesel blend must be 20
hours or more as per EN 15751. If the test shows that the
fuel has degraded, fuel tank must be drained and engine
flashed by running with the fresh high-quality diesel fuel.

Perkins strongly recommended that seasonally operated
engines have the fuel systems, including fuel tanks,
flashed with conventional diesel fuel before prolonged
shutdown periods. An example of an application that
should seasonally flush the fuel system is a combine
harvester.

Microbial contamination and growth can cause corrosion
in the fuel system and premature plugging of the fuel
filter. Consult your supplier of fuel for assistance in
selecting appropriate anti-microbial additive.

Water accelerates microbial contamination and growth.
When biodiesel is compared to distillate fuels, water is
naturally more likely to exist in the biodiesel. Therefore
check frequently and if necessary, drain the water
separator.

Materials such as brass, bronze, copper, lead, tin, and zinc
accelerate the oxidation process of the biodiesel fuel. The
oxidation process can cause deposits formation therefore

'{hese materials must not be used for fuel tanks and fuel
ines.

Renewable and Alternative Fuels

Perkins supports development and use of renewable fuels
through sustainability initiatives. In recent years various
forms of renewable and alternative (synthetic) diesel fuels
have started to emerge.

Synthetic diesel fuels are produced by gasification of
various feedstock and then synthesis to liquid to obtain
paraffinic diesel fuel. Based on the feedstock used these
fuels are commonly referred to as Biomass to liquid
(BTL), Gas to liquid (GTL) and Coal to liquid (CTL).
Hydrotreating of vegetable oils and animal fats is another
emerging process for production of bio based diesel fuel
called Hydrotreated Vegetable Oil (HVO).

BTL and HVO fuels are considered to be low carbon fuels
as they reduce carbon foot print compared to fossil fuels
and are commonly referred to as renewable fuels. These
fuels must not be confused with biodiesel FAME which is
fundamentally different fuel and is discussed in a separate
section in this manual.
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These paraffinic fuels have virtually no sulphur or
aromatics and have very high cetane numbers which
enable very clean burning and efficient engine operation.
Chemically these fuels are similar to diesel fuel derived
form petroleum and are therefore suitable to use in diesel
engines as a replacement or blend stock with conventional
diesel fuel. To be acceptable renewable and alternative
fuels must meet latest edition of the paraffinic diesel fuel
specification “CENTS 15940”. The fuel should also meet
requirements described in table 27 , Perkins Specification
for Distillate Diesel Fuel, EN590, or latest ASTM D975
specification.

Ensure that the fuel has appropriate cold flow properties
(cloud point and CFPP) for the minimum statistical
ambient temperature the engine is expected to see in the
operation. The Fuel must also meet lubricity requirements
as specified in the lubricity section of this “Operation and
Maintenance Manual” Fluid Recommendations

Fuel for Cold-Weather Operation

The European standard “EN590” contains climate
dependant requirements and a range of options. The
options can be applied differently in each country. There
are five classes that are given to arctic climates and severe
winter climates. 0, 1, 2, 3 and 4.

Fuel that complies with “EN590” CLASS 4 can be used at
temperatures as low as —44 °C (—47.2 °F). Refer to
“EN590” fora detailed discretion of the physical
properties of the fuel.

The diesel fuel “ASTM D975 1-D” used in the United

States of America may be used in very cold temperatures
that are below —18 °C (—0.4 °F).

Aftermarket Fuel Additives

_ NOTICE
Perkins does not warrant the quality or performance of
non-Perkins fluids and filters.

When auxiliary devices, accessories, or consumables (fil-
ters, additives) which are made by other manufacturers are
used on Perkins products, the Perkins warranty is not af-
fected simply because of such use.

However, failures that result from the installation or
use of other manufacturers devices, accessories, or con-
sumables are NOT Perkins defects. Therefore, the de-
fects are NOT covered under the Perkins warranty.

Supplemental diesel fuel additives are not generally
recommended. This recommendation is due to potential
damage to the fuel system or the engine. Your fuel
supplier or the fuel manufacturer will add the appropriate
supplemental diesel fuel additives.

Perkins recognizes the fact that additives may be required
in some special circumstances.

Note: Some anti-corrosion additives can lead to injector
fouling, this fouling can cause the injector to operate
incorrectly.

Contact your fuel supplier for those circumstances when
fuel additives are required. Your fuel supplier can
recommend the appropriate fuel additive and the correct
level of treatment.

Note: For the best results, your fuel supplier should treat
the fuel when additives are required. The treated fuel must
meet the requirements that are stated in table 27 .

Perkins Diesel Fuel System Cleaner

Perkins T40-0012 Fuel Cleaner is the only fuel cleaner
that is recommended by Perkins.

If biodiesel or biodiesel blends of fuel are to be used,
Perkins require the use of Perkins fuel cleaner. The use of
the fuel is to remove deposits within the fuel system that
is created with the use of biodiesel. For more information
on the use of biodiesel and biodiesel blends refer to
“Recommendation for Biodiesel and Using B20”.

Perkins fuel cleaner will remove deposits that can form in
the fuel system with the use of biodiesel and biodiesel
blends. These deposits can create a loss of power and
engine performance.

Once the fuel cleaner has been added to the fuel, the
deposits within the fuel system are removed after 30 hours
of engine operation. For maximum results, continue to use
the fuel cleaner for up to 80 hours. Perkins fuel cleaner
can be used on an on-going basis with no adverse impact
on engine or fuel system durability.

Details instruction on the rate of which the fuel cleaner
must be use are on the container.

Note: Perkins fuel cleaner is compatible with existing and
U.S. EPA Tier 4 nonroad certified diesel engine emission
control catalysts and particulate filters. Perkins fuel
system cleaner contains less than 15 ppm of sulfur and is
acceptable for use with ULSD fuel.

Contamination Control
Recommendations for Fuels

Fuels of “ISO 18/16/13” cleanliness level or cleaner as
dispensed into the engine or application fuel tank should
be used. This will reduce risk of power loss, fuel system
failures, and related down time of engines. This
cleanliness level is important for new fuel system designs
such as common rail injection systems and unit injectors.
These fuels systems utilize higher fuel injection pressures
and have tight clearances between moving parts to meet
required stringent emissions regulations. Peak injection
pressures in current fuel injection systems may exceed
2000 bar (29000 psi). Clearances in these systems are less
than 5 um. As a result, particle contaminants as small as 4
pum can cause scoring and scratching of internal pump and
injector surfaces and of injector nozzles.
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Water in the fuel causes cavitation, corrosion of fuel
system parts, and provides an environment where
microbial growth in the fuel can flourish. Other sources of
fuel contamination are soaps, gels, or other compounds
that may result from undesirable chemical interactions in
the fuels, particularly in ULSD. Gels and other
compounds can also form in biodiesel fuel at low
temperatures or if biodiesel is stored for extended periods.
The best indication of microbial contamination, fuel
additives, or cold temperature gel is rapid filter plugging
of bulk fuel filters or application fuel filters.

To reduce downtime due to contamination, follow these
fuel maintenance guidelines.

» Use high-quality fuels per recommended and required
specifications

» Fill fuel tanks with fuels of “ISO 18/16/13” cleanliness
level or cleaner, in particular for engines with common
rail and unit injection systems. When you refuel the
tank, filter the fuel through a 4 um absolute filter (Beta
4 =75 up to 200) to reach the recommended
cleanliness level. This filtration should be installed at
the device that dispenses the fuel to the fuel tank. In
addition, filtration at the dispensing point should
remove water to ensure that fuel is dispensed at 500
ppm water or less.

* Perkins recommends the use of bulk fuel filter /
coalescer units which clean the fuel of both particulate
contamination and water in a single pass.

* Ensure that you use Perkins Advanced Efficiency Fuel
Filters. Change your fuel filters per recommended
service requirements or as needed.

* Drain your water separators daily.

* Drain your fuel tanks of sediment and water per the
Operation and Maintenance Manual instructions.

* Install and maintain a properly designed bulk filter /
coalescer filtration system. Continuous bulk filtration
systems may be required to ensure that dispensed fuel
meets the cleanliness target. Consult your Perkins
distributor for availability of bulk filtration products.

* Centrifugal filters may need to be used as a pre-filter
with fuel that is severely contaminated with gross
amounts of water and/or large particulate
contaminants. Centrifugal filters can effectively
remove large contaminants. Centrifugal filters may not
be able to remove the small abrasive particles required
to achieve the recommended “ISO” cleanliness level.
Bulk filter / coalescers are necessary as a final filter to
achieve the recommended cleanliness level.

» Install desiccant type breathers of 4 um or less absolute
efficiency with the ability to remove water on bulk
storage tanks.

» Follow proper practices of fuel transportation.
Filtration from the storage tank to the application
promotes the delivery of clean fuel. Fuel filtration can
be installed at each transport stage to keep the fuel
clean.

» Cover, protect, and ensure cleanliness of all connection
hoses, fittings, and dispensing nozzles.

Consult your local Perkins distributor for additional
information on Perkins designed and produced filtration
products.
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