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Design and Operation of
Aircraft Refueling Tanker Vehicles

1. SCOPE:

This document is a guideline for the design of an Aviation Aircraft Refueling and Defueling
Tanker Velicle and for the materials and components used thereon. The critgria set forth
herein are the minimum recommendations and are limited to.aircraft refueling yvehicles for
airport operations with operating fuel pressures and flow rates’as specified within this

document.

2. REFERENCES:

The latest bulletins, publications, documents, and regulations listed in this paragraph are
applicable documents that form a part of this.document to the extent specified| herein.

2.1 API Publ|cations:

Availablg from American Petroleum Institute, 1220 L Street, Northwest, Waghington, DC
20005.

API STD|1529 Aviation Fueling Hose
API/IP STD 1542 Identification Markings For Dedicated Aviation Fuel Manufacturing

And Distribution Facilities, Airport Storage And Mobilg Fueling
Equipment

API/IP SPEC 1581  Specifications And Qualification Procedures For Aviation Jet Fuel
Filter/Separators

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2011 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,

photocopying, recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) SAE values your input. To provide feedback
Tel:  +1724-776-4970 (outside USA) on this Technical Report, please visit

Fax: ~ 724-776-0790 http://www.sae.org/technical/standards/ARP5818
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://lwww.sae.org
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2.1

2.2

23

24

(Continued):

API/IP SPEC 1582

API/IP SPEC 1583

Similarity For API/IP 1581 Aviaton Jet Fuel Filter/Separators

Specification And Qualification Procedures For Aviation Fuel Filter

Monitors With Absorbent Type Elements

API/IP SPEC 1584: Four-Inch Hydrant System Components And Arrangements

ASTM Standards:

Available
Conshoh

ASTM D
ASTM D

ASTM D

ASTM D
ATA Pub

Available
New Yor

ATA Spe
IP Public

Available
England.

ocken, PA 19428.

ications:

cification 103

ations:

910 Standard Specification for Aviation Gasolines

1655 Standard Specification for AviationTtrbine Fuels

from American Society For Testing and Materials, 100 Barr¢Harbor Drive, West

4865 Standard Guide for Generation~and Dissipation of Stalic Electricity
in Petroleum Fuel Systems

6615 Standard Specificationi‘for Jet B Wide-Cut Aviation Turbine Fuels

from Air Transport Assaciation, Engineering, and Maintenance Didision, 1709
K Avenue, Northwest, Washington, DC 20006-5206.

Standards for Jet Fuel Quality Control at Airpofts

from’The Institute of Petroleum, 61 New Cavendish Street, London W1M 8AR,

API/IP Specification 1582

API/IP Specification 1583

Specification for Similarity for API/IP 1581 Aviation Jet Fuel
Filter/Separators

Specifications and Qualification Procedures - Aviation Fuel
Filter Monitors with Absorbent Type Elements
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2.5 Joint Inspection Group Publications:
To be supplied with Purchase Specifications if compliance with this Publication is required.

JIG 1 Guidelines for Aviation Fuel Quality and Operating Procedures for Joint into
Plane Fueling Services

2.6 NFPA Publications:

Availablgfrom the Nafional Fire Protection Association, 1 Batterymarch Park, Quincy MA
02269-9101.

NFPA 10 Standard for Portable Fire Extinguishers
NFPA 70 National Electrical Code
NFPA 385 Tank Vehicles for Flammable and Combustible Liquids
NFPA 4Q7 Standards for Aircraft Fuel Servicing
2.7 SAE Publlications:
Availablg from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AIR1375 General Requirements for Aerospace Special Purpose Airling Ground
Support Equipment

AIR4782 Hydrant Valve~and Coupler Historical Background
AIR4783 Glossary-of Terms - Aircraft Refueling
AIR4929 Aircraft Refueling Pressure Surge Creation and Limitation

AIR4974 Guidelines for Aircraft Hydrant Servicers

ARP1247 General Requirements for Aerospace Ground Support Equipment,
Motorized and Non-motorized

ARP1328 Aircraft Ground Support Equipment Vehicle Stability Analysis

ARP1330 Welding of Structures for Ground Support Equipment
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kways

C 20402.

L

y, or Airport
ns.

Brms as used

2.7 (Continued):
ARP5918 Standardized Test Criteria For Aircraft Refueling
AS5877 Detailed Specification for Aircraft Pressure Refueling Nozzle
SAE Handbook
2.8 TTMA Recommended Practices/Requirements:
Availabldg from Truck Trailer Manufacturers Association, 1020 Princess Streg¢t, Alexandria,
VA 22314.
TTMA Re¢commended Practice RP #98-99  Cargo Tank To Truck Chassig Attachment
TTMA Re¢commended Practice RP #59-99  Tank Trailerkadders and Wa
2.9 United States - Code of Federal Regulations (CFR):
Availablg from the United States Government Printing Office, Washington, O
Transportation (DOT) 49 CFR 173, 477, 178, 180, 383, 390, 393, 57
Labor (OSHA) 29 CFR 1910
2.10 Local Refuirements:
Availablg from the local State;"Municipality, Governmental Unit, Local Agend
Owner off Operator’s officeyas required by the Vehicle Purchase Specificatio
3. DEFINITIONS:
3.1 Definitions forierms used in this document are defined in AIR4783. Other ¢
in this documeént shall be defined as follows.
3.2 Cab-Chassis OEM:

The original equipment manufacturer of the cab-chassis.
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3.3 Tanker Vehicle OEM:

The original equipment manufacturer of the tanker vehicle and identified as the final-stage
vehicle manufacturer.

Vehicle Purchase Specifications:

The vehicle specifications as stipulated by the purchaser outlining the minimum
equipment, capabilities, and operating requirements for the tanker vehicle.

RITERIA:

ffort is to be taken by the Tanker Vehicle OEM to assure that the p
s on the vehicle shall incorporate the use of faiksafe design.

nicle shall be designed and manufactured so-that it operates with n
S or abnormal wear on any componentsr structure of the vehicle.
OEM shall be responsible to design and manufacture these vehicl
ese requirements and all others as@mandated or required by 49CF
ATA, EN, and all other requirements that apply to construction, opg
nance of aircraft refueling tanker‘vehicles. The Tanker Vehicle OE|

function(s). These specifications establish the minimum requirements for
Additiopal specification requirements for the vehicle shall be specified by t
Purchake Specifications.-The Tanker Vehicle OEM shall be responsible tq

5ible to provide the vehicles with all components, equipment, and it
the vehicles in service(and to perform the aircraft refueling and/or

rinciples of

bring and ergonomics are designed into the functional controls of the vehicles.

b undue

The Tanker
bs so that they
R, NFPA 407,
eration, and

1 shall be
ems required
defueling

he vehicle.
ne Vehicle
design,

manufgcture, and cettify that the vehicle is in compliance with these specifications, and

that all pther component(s), function(s), and/or system(s), including those
specifigd by the(Vehicle Purchase Specifications, provide safety, reliability|
safe operation:

specifically
and a fail-

riveability and Maneuverability:

34
4. DESIGN C
41 General:
411 Every¢d
engines
Systenm
41.2 Theve
stresse
Vehiclg
meet th
API/IP,
mainte
respon
to plac
4.2 Vehicle
421

The vehicle shall be able to traverse all roadways and areas at the airport, as specified

by the Vehicle Purchase Specifications, necessary to service aircraft in a normal
manner, without disruption of other vehicular or aircraft operational traffic.

4.3 Vehicle Operational Capabilities:

4.3.1

Capability requirements shall be as specified by the Vehicle Purchase Specifications.
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4.4 Welding:

441

All welding of pressure containing components of the tanker, except those listed in the

next paragraph, shall be performed using procedures, processes and welders
(operators) certified in accordance with the ASME Boiler and Pressure Vessel Code,
Section IX or other comparable national code for the country of origin. All materials shall
meet the requirements of Section Il, Part A (for ferrous materials), Part B (for non-
ferrous), and Part C (for welding materials).

4.4.2 Anyfilt
that op
1, Rule

4.4.3 All wel

444 Allstru
or AN
AISC, A
origin.
4.5 Materialg
451 All mat
be corr|
compo
stainles

copper
couplin

accepted in drain linesthat render the product as sump fuel. Non-metallic

shall n¢
specifie

4.6 Design/C

4.6.1 The air

craft tanker vehicle may be any size tanker that operates on a self-

’

rate above 15 psig shall be manufactured per the ASME Section-
for Construction of Pressure Vessels.

ing of piping systems shall be in accordance with ANS| B31 code.

tural welding on the vehicle not addressed by the-DOT 406 tank a

| B31 code for piping assembly shall be performedin accordance w

ANSI, and AWS codes, or other comparable national codes for the

of Construction:

erials in contact with the fuel and not specified elsewhere in this do
psion resistant and shall not bé adversely affected by or affect the

s steel. All material in ¢ontact with the fuel shall also be free of ca
lead, or zinc. Brass components shall be minimized but accepted
gs/hose reducers and'drain valves. Copper components will be mi

t affect or be adversely affected by the fuel under any operating co
d for the equipment.

perating Pressure and Flow Rating:

nents and piping downstreany of the filtration system shall be of aluflr:

containers
IV - Division

5sembly code
ith applicable
country of

cument shall
el. All
inum or
dmium,

in hose
nimized but
materials
nditions

contained

pumping system that has a maximum operating pumping pressure of 125 psig and a
maximum fueling flow capacity as designated by the Tanker Vehicle OEM. The vehicle
shall have the operating pressure and flow ratings as established by the Tanker Vehicle
OEM. These ratings shall be the maximum allowable operating pressure and flow rate
that the vehicle system is to operate in during any aircraft refueling operation.

NOTE: This document does NOT address tanker systems with operating pressure
above 125 psi although many of the paragraphs can be used as a guideline.
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4.7 Delivery Flow Rate And Pressures:

4.71

The aircraft tanker vehicle shall perform the aircraft refueling operation by delivering fuel

at the maximum delivery flow rate and pressure(s) required by the Vehicle Purchase
Specifications.

4.8 Design Features:

4.8.1

4.8.2

ambie
specifig

4.8.3 All fuel

maximym fuel flow velocity does not exceed the following limits. The max

velocity

Wh
Add
ma

a.

Wh
Add
velq
484 Allfuel
exceed
4.8.5 Thesy
the out

All systems shall be designed to allow quick and efficient operation©of-the
Pneumgtic, electrical, hydraulic, and other systems shall be operational wi

t temperature range between -20 °F and 120 °F, unless a’wider rar]
d by the Vehicle Purchase Specifications.

ng system piping, components, and hoses shall be’designed to ass
through components shall be based on the'\component’s nominal s
en the aircraft tanker vehicle dispenses Jet Fuel Without SDA (Stat
itive), the piping and components-shall be selected and designed t
imum fuel flow velocity does not exceed 23 feet per second.

en the aircraft tanker vehicle dispenses Jet Fuel With SDA (Static L
itive), the piping shall bé selected and designed to assure the max
pcity does not exceed 31 feet per second.

31 feet per sécond.

stem shall_be designed to provide a minimum of 3 seconds relaxatic
et of the last filter vessel to any dispensing nozzles, when SDA is 1]

4.8.6 Thefu

ling system shall be designed with a provision that automatically pi

The construction of the complete vehicle and all of it systems shall be of new current
producfion materials and components.

yehicle.

thin an

geis

ure that the
mum fuel flow
5ize.

c Dissipating

D assure the

Dissipating
mum fuel flow

ng hoses shall be designed to assure the maximum fuel flow velocity does not

bn time from
ot used.

events any air

from being drawn into any part of the fueling system between the product tank’s internal
valve(s) and/or any other point that is upstream of the fueling hose(s). This provision
shall specifically address any of the following operations:

a.
fuel

ing system continues to be operated.

through the defueling hoses.

Dispensing fuel to a point where the complete product tank is emptied and the

During defueling if air is either drawn in, or pumped in (via the aircraft pumps),

Any other possible operation that may introduce any air into the fueling system.
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4.8.7

operation, and maintenance.

4.8.8

and replaceable without requiring cutting or welding.

4.9 Factor of

Safety:

accordance with safety factors of four (4) unless otherwise specified.

All parts of the vehicle and auxiliary equipment shall be easily accessible for inspection,

Any components which may require maintenance or repair shall be readily removable

All structural members including attachment of major components shall be designed in

NCE CRITERIA:
[ank Hydrostatic Test:

duct tank shall be hydrostatically tested in accordancewith 49 CFH
5.

ystem Hydrostatic Test:

mplete fueling system including all piping;-components, welded ass
g the product shall be hydrostatically tested. The test shall be perf
atic pressure of 1% times the maximum design working pressure e
tion of the system. Pressure loss during a fifteen (15) minute perio
hture, and volume conditions: No visible leakage shall be permitteq
isolation valve and-all components down stream must be rated tg
design working pressure of the hose.

NT INSPECTION AND QUALITY CONTROL:

hnce/1o. Specification:

491
5. ACCEPTA
5.1 Product
5.1.1 The prc
178.34
5.2 Fueling 3
521 Theco
handlin
hydrost
any po
exceed
temper
NOTE:
6. EQUIPMEI
6.1 Conform
6.1.1 The Ta

ket Vehicle OEM shall bl I hat t |

R 178.345 and

emblies, etc.
brmed at a
xperienced by
d shall not

5 psig, and no additional pressure loss shall be permitted in constant pressure,

When equipment is designed to permit “In Place Hose Testing,” the hose

withstand the

icle is

designed and manufactured in accordance with all applicable requirements and the
Vehicle Purchase Specifications.

6.2 Workmanship Standards:

6.2.1

The workmanship shall be in accordance with ARP1247.
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6.3 Quality Control:

6.3.1

6.3.2

6.3.3

6.3.4

The Tanker Vehicle OEM shall be responsible for assuring Quality Control of his
suppliers and shall arrange for the required tests, certifications, and for the test location
and all equipment required for testing.

The Tanker Vehicle OEM shall be responsible to demonstrate compliance with these
requirements, all others referenced by these requirements, and all requirements
specified by the Purchase Vehicle Specifications.

The TaLker Vehicle OEM shall have a test plan covering all tests required
requirements, all others referenced by these requirements, and all require
specifie

The vehicle shall be fully tested to check its operation and.performance, a
following tests as further detailed in ARP5918:

a.

by these
ments

d by the Purchase Vehicle Specifications. All such tests shall be performed and
documented in a vehicle test and certificates booklet.

nd include the

Vehicle laden and unladen total weight and weight distribution checked on a certified

SC

ale.

Vehicle driveability and maneuverability’to include service braking, parking brakes,

top|speed, and turning diameter.

Power Take-Off system operation.

Pr

Intdrlock system operation.
Bottom-loading’system.

OtHher tests as required by these specifications, tests required by the re
doduments, and all tests as specified by the Vehicle Purchase Specifig

oduct pumping, fueling, ‘and defueling system operation and perform

ance.

ferenced
ations.

6.4 Sample Visual Inspection Report:

6.4.1

See ARP5918 for a sample of a typical New Vehicle Inspection Report.
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6.5 Performance Testing:

6.5.1

The Tanker Vehicle OEM must have a test facility capable of conducting the required

testing to demonstrate the proper performance, safe operation of the equipment and to
allow adjustment of all controls prior to delivery. As a minimum, the following capabilities
must be on-hand at the Tanker Vehicle OEM’s production facility.

a.

Dynamic flow test equipment capable of flows and pressures at least 125% of the

equipment’s specifications with appropriate tank bottom loading equipment, nozzle

co
dis

sys
req
pro

Tim
me

Qui
or fi
spe

Critical
Vehicle
a typica

6.5.2

6.6 Minimum

Vehig

ensing from nozzles, and to perform defueling operations. The\flu
em tests shall be ASTM certified Jet A, kerosene or other petroleu
ired by Vehicle Purchase Specifications. Filtration and water remc
ided as part of the test loop to prevent gross contamination of the
ipment.

t gauges and flow meters shall be calibrated in@ceordance with NI
ghts and Measures requirements and/or other:national or local sta

ers, electronic transducers and readouts/recorders calibrated as al
hsuring surge pressures during quick valve closures.

ck closing valve system capable of being controlled to a measurea
bster closure at the maximum rate of flow specified for the equipme
cified surge control compliance.

components and the complete vehicle must demonstrate complian
Purchase Specifications and the testing criteria. (See ARP5918 fq
| New Tanker Funetional Test Report.)
Performanece Test Criteria:

le performance with fixed or lift platform in accordance with ARP12

tank,

d used for all
m fluid as
bval must be
lanker’s

ST and US
ndard.

ove for

ble 2 seconds
nt to prove

ce to the
r a sample of

47.

Weig

ht'distribution per 6.4.

Unde

Dead

r-body clearance in accordance with NFPA 407.

Interlock system operation per Section 44.

Emergency Shutoff control operation per Section 46.

man control operation per Section 45.

Filter-Separator water defense system in accordance with ATA 103.

-10 -
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6.6 (Continued):

h. Pressure regulation, flow control, and shutdown surge control per Section 35.

i. Primary and secondary pressure control per Section 34.

j- Verify operation of all dial type gauges to operate within +2% of scale psi unless

otherwise indicated.

k. Verify
6.7 Equipme
6.7.1 Theve

ARP12

6.8 Maintain

6.8.1 Standard Components:

6.8.1.1  Wher

stand
6.8.2 Interch
6.8.2.1 All cg

tanke
interd

6.8.3 Availab

6.8.3.1 The
sparg

meter operations and calibration in accordance with Section 38,
ht Reliability:

nicle shall meet the reliability requirement in accordance with the la
7.

nbility:

ever possible, commercially available standard parts complying wit
ards shall be used.

hngeability:
mponents, assemblies,and sub-assemblies used in the constructiq
r shall be designed and manufactured to dimensional tolerances w
hangeability and will-facilitate replacement of parts.

ility Of Spare Parts:

[anker Vehicle OEM shall manufacture the vehicle with component
parts-required to support the vehicle are readily available for a min

fest edition of

h commercial

hich permit

5 for which
imum period

of tern] (10) years from the date of manufacture.

6.8.4 Accessibility:

6.8.4.1 Components and/or systems requiring routine or frequent inspections or maintenance
shall be readily accessible.

6.8.4.2 The vehicle shall be of open construction, and no excessive non-structural paneling
shall be used.

6.8.4.3 Major assemblies shall be easily disconnected and removed from the vehicle without

the necessity for extensive disassembly of other components. Flange and/or grooved
type pipe connections shall be permitted.

-11 -
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6.8.5 Warran

6.8.5.1

ty:

The Tanker Vehicle OEM shall guarantee the complete vehicle against any defect in

design, workmanship, material, and against any failure to operate satisfactorily for a
minimum period of one (1) year, and shall provide the same guarantee for the product
tank for a minimum period of five (5) years. The guarantees shall begin on the date
the vehicle is placed in service. Should the service date be more than 60 days from
the delivery date and the delay is of no fault of the Tanker Vehicle OEM, the operator
will be required to request, in writing, an extension. The warranty period extension will
be granted at the Tanker Vehicle OEM’s option.

7. VEHICLE I
7.1  The tank
in the 49
requirem
Number
specified
event of
be the gq
7.2 The tank
(GVWR)
(Front G/
applicatiq

the GVWR, GCWR, or the front and rear GAWRs. The cab-chassis shall mg

requirem

7.3 The cab-

componsg

by the Cab-Chassis OEM:” The wheelbase and chassis components shall b

that the ¢

DESIGN:

er vehicle shall be designed and manufactured to meet all requirem
CFR, NFPA 407, ATA 103, and ARP1247 latest revision‘/and all th
ents specified in this ARP (except part 565 of 49 CER({(\Vehicle Ider
Requirements) for off-highway utility-type vehicles)..¢Any requireme
in this ARP shall be required as specified in the referenced docum
conflicts between this ARP and any of the referenced documents, t
verning requirement, unless otherwise stated‘herein.

br vehicle shall have a cab-chassis with'the proper Gross Vehicle V
Gross Combination Weight RatingdGCWR), Front Gross Axle We
AWR), and Rear Gross Axle Weight Rating (Rear GAWR), as rated
n at the maximum governed speed. The vehicle’s laden weight sh

ents set forth within thisddocument.

chassis shall be sefected with the proper wheelbase and chassis rg
nts. The rating,of-all components or systems shall be taken as the

each axl

conditionss.
Specificgtions.

ab-chassis’is-operated within the GVWR and GCWR ratings and th
, as established by the Cab-Chassis OEM, while operating in the n
Thésevere conditions shall be established by the Vehicle Purch

ents specified
e

tification

nt not

ents. In the
nis ARP shall

Veight Rating
ght Rating
for the

all not exceed
bet all other

ted

rating certified
b selected so
e GAWR for
nost severe
ase

-12-



https://saenorm.com/api/?name=d59b20f885499e697afff0a94d6baeec

SAE ARP5818

7.4 The vehicle shall have the weight distribution and its Center Of Gravity (CG) as follows:

a. Straight Type Vehicles: the vehicle’s laden or unladen weight shall be distributed 25%
to 50% on the front axle(s) and 75% to 50% on the rear drive axle(s).

Tractor/Semi-Trailer and Combination Type Vehicles: the vehicle’s laden or unladen

combination weight shall be distributed 50% to 70% on the tractor and 50% to 30% on
the trailer, and the tractor’s laden or unladen weight shall be distributed 25% to 40%
on the front axle(s) and 75% to 60% on the rear drive axle(s).

The |

mininpum of 24 inches forward from the centerline of the vehicle’sagar df

unde

Comlt
so th
gross

8. CAB-CHAY

8.1 The tank
chassis,

refueling

pcation of the center of gravity (CG) of the laden or unladen vehicle
- all conditions of loadings.

bination vehicles that operate as a tank truck pulling, afull trailer sha
ht the gross vehicle weight (GVW) of the laden trailet does not exce
combination weight (GCW) in any operating candition.

bSIS:

er vehicle shall have either a commergially available standard prod

br a cab-chassis specifically designed for low-speed, high volume,
operation. Specialty vehicles must be manufactured by a reputabl

OEM, ha

former shall meet all latest applicable;federal regulations, including the appli

ing both sufficient engineering.qualifications and production capak

shall be a
ive axle(s)

|l be designed
ed 50% of the

iction cab-
pircraft

b Cab-Chassis
ilities. The
cable Federal

Motor Vdhicle Safety Standards (FMVSS) and all Motor Carrier Safety Regulations (MC-

DOT); th
vehicles

highwayg even with special-permits.

8.2

The cab-chassis shall-have the appropriate axle configuration for its design
compongnts required for the vehicle to comply with all applicable federal an
regulatiops. The cab-chassis shall have the minimum capacity that satisfies
laden operating requirements. The vehicle’s operating requirements shall b
by the V¢hicle Purchase Specifications, that shall specify the minimum equi

latter also shall meet'the above criteria, except those not applical]
ith GVWR ratingsiar higher than those that may be legally operat

le do to
ed on public

and all other

i local

the vehicle’s
b established
bment

capabilities, and operating requirements for the tanker vehicle as required for the
operation. The refueling capability specified shall be based on the Vehicle Purchase
Specifications and type of aircraft that are to be refueled, and shall be within the scope of
this document. The cab-chassis shall be selected so that all operating parameters shall
be considered to provide optimum vehicle operation and maximum vehicle reliability.

-13-
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9. ENGINE:

9.1

9.2

9.3

9.4

9.5

The vehicle engine shall be of the 4-cycle internal combustion gasoline or diesel type
engine, or powered by other type of alternatively fueled engine that meets the latest EPA
Regulations for the production model year and NFPA requirements for aircraft refueling
vehicle application. The engine shall be properly sized with the transmission, providing a
properly rated power train system with all other necessary components. The vehicle’s
power train and components shall be selected so that the vehicle is capable of maintaining
a minimum speed of 5 mph on a 10% grade at the laden GVWR and GCWR. The Tanker

pEMshattcertify thatthe power traim is Tatedto meetatt the performance

Vehicle (
requirem

The vehi
speed is
cannot b
governor|
The mod
than to li

The vehi
protectio
exposed
stainless
have pro
engine, t

The engi
Chassis
performe

ents of the vehicle.

Cle top speed shall be limited to a maximum speed of 20 mphunles
specified by the Vehicle Purchase Specifications. When‘the vehicl
b limited by selection of the proper rear axle ratio and tire size, the

and/or throttle system shall be properly modified tadimit the vehiclg
fication shall not limit or restrict the operation of the vehicle in any

mit the vehicle’s top speed.

Cle engine shall be installed in an engine-cempartment that provide
n from weather and possible product spills. Any part of the engine

to possible product spills shall be covered with a removable alumin
steel cover. The cover shall be designed and configured so that th
ber ventilation and to divert any:product fuel that leaks or spills awa
fansmission, and any of its eomponents.

he governor, throttle, ignition, and starting system shall be equippe
DEM required compenents. Any modifications to the system shall |
d, and certified by-the Tanker Vehicle OEM. All modifications shall

alter or affect the operation of the vehicle.

The engi
required
Vehicle R

ne shall be)equipped with all components, shields, accessories, an
ko provide reliable vehicle operation in severe conditions as establig
urchase Specifications. All engine system controls, monitors, and

shall be i

s a higher top
b top speed
bngine

's top speed.
manner other

5 considerable
hat is

um or

e engine will
y from the

1 with all Cab-
be engineered,
not adversely

 systems
shed by the
indicators

hstalled in the cab on the dash, and ready for operation or observa

ion by the

driver.
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9.6 The engine shall be equipped with the following minimum features:

a. Engine manufacturer's recommended lubrication and cooling system.

b. Engine oil filters: full flow, spin on type.

c. The engine shall be serviced with a 50/50 mix of permanent type (ethylene glycol)
antifreeze and water.

d. EPDNIor Silicone coolant hoses (for radiator and heater). A coolant Spih

is/are

e. Fuel Bystem:

[}
T

o Djesel Engine shall be equipped with a filter/watér separator with drgi
heated unit is recommended for cold temperature climates.
f. Engine Starter:

e The engine shall be equipped with a\héavy duty electric starter as re

C
b

g. Cold

e C
V¢
S

recommended for extended service.

Lie| filter system: Spin-On type

ab-Chassis OEM. The engine may be equipped with an air starter

Starting Aid:

ab-Chassis OEMstandard production recommended cold starting I
bhicle to properly operate in ambient temperature and weather con
pecified by the Vehicle Purchase Specifications.

-on filter

n valve. A

quired by the
when required
the Vehicle Purchase Specifications and available from either the|Cab-Chassis
OEM or the Tanker Vehicle:QEM.

id(s) for the
itions as
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9.6 (Continued):
h. Controls, Monitors, And Indicators: The engine shall be equipped with the following

minimum controls, monitors, and indicators:

1. On/Off/Start ignition switch

2.  Engine temperature gauge or indicator light

3. [Engine oIl pressure gauge or indicator Nght

4. |Engine hour-meter

5. |Engine tachometer

6. [|Airfilter restriction indicator for engines larger than\165 HP

7. |Engine speed governor

8. |Diesel engines or when required by theWehicle Purchase Specifications, engine
shutdown system with override, and visual and audible alarm for low oil pressure
and high coolant temperature. Thefengine shutdown system with gn automatic
bverride is recommended.

9. Controls, monitors, and indicators shall be installed for ease of operation, and
they shall be properly labeled and ready observation by the driver.

10. ENGINE EXHAUST:

10.1 The engipe exhaust system shall be configured so that it is not exposed to I¢aks of
grease, qil, vehicle fuel, or product. The engine exhaust system shall be equipped with a
muffler ahd a spark’arrestor or a spark arresting type muffler.

10.2 The complete"exhaust system shall be properly sized for the engine as requjred by the
Cab-Chassb.QEManieuglne.manufaﬁutedh&axh&mLshald&haLg&rLown and
opposite of the driver’s side of the vehicle.

11. ENGINE NOISE:

11.1 The vehicle engine shall conform to applicable federal, state, and local noise level codes.
The sound level of the engine in the cab shall not exceed 85 dB(A).
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12. TRANSMISSION AND DRIVESHAFT:

12.1

12.2

12.3

12.4

12.5

12.6

The transmission shall be a multi-speed transmission properly rated for the maximum net
input horsepower and torque. Sized with the engine, providing a power-train system with
all other necessary components that meet the requirements specified in Section 8. The
Transmission shall be rated to meet the performance requirements for the GVWR and
GCWR of the laden vehicle.

The transmission and driveshaft shall be equipped with the following minimum features:

a. Neutral safety switch for starter
b. All drjveshaft bolts shall have locking tabs, safety wire, or other B0lt secyring system

c. Ifthe|vehicle is equipped with an automatic transmission, it(shall be equipped with the
following minimum features:

1. [Transmission oil cooler for continuous operation of the vehicle
2. [Transmission fluid filter: transmission manufacturer’s standard production
3. [lllumination for gear selector segmént

4. [Transmission shall be equipped with the proper lock-up as required for the
pbumping system

Any part jof the transmission that.is exposed to possible product leaks shall be covered
with a removable aluminum-or stainless steel cover. If the transmission is efjuipped with
open elegtrical connections;’the connections shall be either vapor proof or the electrical
connectipns shall be sealed and covered with the above cover. The cover shall be
designed and configured to divert any product fuel that leaks or spills away from the
engine, tfansmission, and any of their components.

The vehigle shall be provided with neutral safety switch. The safety switch ghall prevent
the engine from being started, unless the transmission selector is either in neutral or park.

It is strongly recommended that the Vehicle Purchase Specification require that the
transmission have a shift inhibitor provided which prevents the transmission from being
shifted from neutral to any drive gear unless the vehicle is fully stopped and the service
brakes applied.

A backup alarm shall be installed at the rear of the vehicle. The backup alarm shall be
activated whenever the transmission is placed in reverse. The backup alarm shall be an
SAE J994, Type B vehicle backup alarm.
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13. POWER TAKE-OFF (PTO):

13.1 Transmission and Engine PTO:

13.1.1

13.1.2

14. STEERING:

The PTO and pumping system shall be properly designed and rated so that the system
operates in accordance with the PTO and Pump manufacturer’s recommendations. All
driveshafts shall have at least two universal joints and one slip-type joint. All driveshafts
and joints shall be designed and installed to operate within the respective
manufacturer’'s recommendations. All hydrostatic and hydraulic systems shall be

¢dand operate Accordance w E Teguireme hecifled Saction 49.

the seryice requirements. The PTO system shall be capable of handling ample power
requiref to pump at the design flow and pressure out of the product pump|at an ambient
temperpture of -20 °F. The PTO system shall be connected into the vehicle’s brake
interlogk system. The PTO engagement system shall be designed as a fa|l-safe system,
and operate so that the PTO does not shift unless theivehicle is stopped and the
transmission gear selector is in the park or neutral ‘position. The system shall be
equippéd with indicator lights to show when the PTO system is engaged. When a split-
shaft PTO/Pump is utilized, two indicator lights shall be provided to show when the PTO
system|is engaged (Pump Mode) or disengaged (Road Mode).

14.1 The vehigle shall be equipped with,an integral hydraulic power assisted or hiydrostatic
steering gystem. Vehicle that will be operated above 25 mph will be equippg¢d with a
system that shall revert to manual mode in the event of the power assist faillre. The
power agsist system shall be the Cab-Chassis OEM installed system only. Add-on or after

market kits are not acceptable.

14.2 The power assist steering system shall be easily operated by being capable|of turning the
steering wheel Jock to lock with one hand with the vehicle stopped on hard surface

pavemerlt, and“engine idling with laden vehicle.

15. BRAKES:

15.1 The vehicle shall be equipped with full service and parking brake systems that meet the
performance requirements of current federal and local requirements. The service brakes
shall be air spring set or hydraulic dual system with power assist.

15.2 The vehicles shall be equipped with a brake interlock system as described in Section 44.
The brake interlock system shall operate in a manner so that it applies the vehicle’s
brakes and prevents the vehicle from movement when it is activated.
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15.3 In case of emergency, the brake interlock system shall have a provision to override the
interlock system and allow the brakes to be released. The interlock override control shall
be located on the front left side of the vehicle above the bumper or in another specific
location as specified by the Vehicle Purchase Specifications. When the brake interlock
override system is activated it shall allow the driver to release the vehicle brakes from
inside the cab, operating the same cab-chassis brake release control as provided by the

15.4

15.5

Cab-Cha

ssis OEM.

The braking system shall be equipped with all Cab-Chassis OEM required components

and syst
only be €
system ¢
ready for

The brak
system ¢

a. Disc,
b. Non-
c. Autor

d. Aircd
requi

e N

e S

th
R
S.

g

ngineered , performed, and certified by the Tanker Vehicle OEM."
pntrols, monitors, and indicators shall be installed in the cabonthe
operation and observation by the driver.

ng system shall have the following minimum components, and with
pmponents only utilized on air brake system vehicles:

Wedge or S-Cam brakes
hsbestos brake pads or linings
natic slack adjusters for drum brakes

mpressor: Shall have a minimum capacity that meets the following
rement, whichever is greater:

ominal capacity of 12 CFM

ufficient capacity to’provide a maximum recovery time, in seconds,
e results of the.following formula: (Actual Reservoir Capacity x 25)
eservoir Capacity), to increase the cab-chassis air system (no auxi
stem) from 85 psi to 100 psi, when the engine is operating at the (

OEM maximum recommended RPM.

ystem shall
Al brake
dash, and

the air

minimum

determined by
/ (Required
iary air
ab-Chassis

e. Alcoh

al evaparator is recommended if vehicle is to aperate in cald clima

e conditions

where ambient temperatures reach 20 °F or lower for any period of time.

f. Airta

nk drain valves on each air tank: cable operated type

g. Automatic moisture ejector drain valve for the wet air tank in addition to the drain valve
required in paragraph 14.5F.

h. Adjustable governor and system-relief valve
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15.5 (Continued):

15.7

15.8

16. FRONT AXLE AND SUSPENSION:

16.1

16.2

i. Airdryer: Equipped with heater for vehicles operating in cold climate conditions

j- Air pressure gauge with visual and audible alarm
Low air pressure warning

I.  Mechanical release provision for spring parking brakes

The compressor air intake shall be connected to a properly sized air intake-\ith an air

system.
reaches
required
brake ch

governor shall be provided that unloads the compressorswhen th
20 psi and cuts-in the compressor when the pressure ¢eaches 10(
uantity of air reservoirs to provide a minimum capacity of 12 timeg
mber volume at maximum stroke shall be provided< The air tanks
with all required air brake system components<All air tanks shall
al cable operated drain valve that are easily.activated for draining

An auxiliary compressed air system shall be provided for operating the fueliy
on the vghicle. The system shall include theiminimum components as desc
Section 47. The auxiliary air system shall be connected to the cab-chassis’
system r¢servoir through a regulating valve that will assure that the cab-cha
system hias 65 psi before the auxiliary-air system is charged. The air line th
to the aukiliary air system shall bé a minimum size of 1/2-inch ID and it shall
rated air prake hose.

When th
auxiliary
required

engine is equipped with an air starter, the air supply shall be prov

by the starter'manufacturer to assure reliable operation in all ambie

The vehigle-shall be equipped with front axle(s) and suspension system proj

ine lubrication

b air pressure
psi. The

the total

shall be

be equipped

moisture from

g equipment
fibed in

air brake

5sis brake

ht supplies air
be of SAE

ded from the

system. The air-system starter circuit shall be equipped with all components

nt conditions.

perly rated to

provide a satisfactory Vehicle Front GAWR. The GAWR shall be determined and set by

the lowest rated capacity of the tires, brakes, wheels, suspension, and axle.
Front GAWR shall not be less than the vehicle’s front laden weight.

The vehicle shall be provided with the proper capacity wheel and tire assem

The vehicle’s

blies. Split

side 2-piece ring type wheels are not permitted. The vehicle’s front tires shall be of
highway tread design tires. The tires shall provide positive traction in driving and turning

while operating in the most severe conditions, as established by the Vehicle
Specifications.

Purchase
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17. REAR AXLE AND SUSPENSION:

17.1 The vehicle shall be equipped with rear axle(s) and suspension system properly rated to
provide a satisfactory vehicle Rear GAWR. The GAWR shall be determined and set by
the lowest rated capacity of the tires, brakes, wheels, suspension, and axle. The vehicle’s

Rear GA

17.2

WR shall not be less than the vehicle’s rear laden weight.

The vehicle’s rear axle ratio and tires size shall be properly selected to provide the

vehicle’s top speed. When the vehicle top speed cannot be limited by selection of the

proper re

properly

17.3 The vehi

side 2-pig

highway
and turni
Purchass

18. FRAME:

18.1 The vehi

allow the
18.2 The fram
Modulus
The fram
bending
static con

18.3 The fram

modified to limit the top s;)eed as specified in 8.2.

pr snow/mud tread design tires. The tires shall providépositive tra

e Specifications.

Cle shall be equipped with a chassis frame of suitable strength and
vehicle to operate properly at the rated GVWR.

moment diagram and using a minimum safety factor of four (4), cal

(Ship andl Car) typeZehannel with minimum physical properties of ASTM A 3

frame exjensions (are required, they shall be connected to the frame at a mir
distance [of 127inches behind the rear spring hanger bracket and have an ov
inner frame feinforcement of the proper length, engineered to support all loa
conditions with the required safety factor. The required section modulus shg

ng while operating in the most severe conditions, as‘established by

e shall be properly selected to*have the proper Yield Strength (YS)
(SM), and Resistance Bending Moment (RBM) for the tanker vehic
e shall be selected throggh'an engineered process developing a sh
ditions and based.on frame yield strength and at maximum loading

shall be a continuous formed steel channel, or a continuous misc

shall be

Cle shall be provided with the proper capacity wheel and tire_assemplies. Split
bce ring type wheels are not permitted. The vehicle’s reactires sha

| be of
ction in driving
the Vehicle

rigidity to

Section

e application.
ear and
tulated in
conditions.

(

ellaneous
5. Where
imum
erlapping
ding

1l not be

obtained by the use of fish plating; however, the use of inverted “L”, inner, or outer

channels

to obtain the required section modulus shall be permitted.
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18.4 The tank and all fueling equipment shall be equipped with their own framework. The
tank’s and fueling equipment framework assembly shall be installed directly to the chassis’
and secured with assembly brackets engineered for the tanker vehicle application by the
Tanker Vehicle OEM. The tank shall have a wood, rubber, other high density plastic sill
installed between the tank and chassis’. The sill shall be secured to the tank with proper
retaining and securing devices designed for the installation. When the fueling equipment
framework is an integral part of the tank, it shall be equipped with all brackets,
reinforcements, and gussets to provide a structurally sound design and be in compliance
with DOT 406 requirements. All bolts, nuts, and washers where used to assemble all
components to the chassis frame or tank shall be a minimum of SAE grade 5.

18.5 The wheeglbase of the cab-chassis shall only be altered if permitted by the celab-chassis
OEM and performed as per the cab-chassis OEM requirements. If the:wheglbase of the
cab-chagsis is altered, the alteration shall include all cab-chassis OEM'components. The
cab-chagsis’ frame shall not be altered between the front and rearaxles. Any alterations
performed to any part of the cab-chassis shall be made in accardance with the cab-
chassis QEM with the recommended crossmembers and grade of fasteners

19. CAB:

19.1 The vehicle shall be equipped with a fully enclosedi¢ab conforming to current applicable
federal apd state requirements.

19.2 The cab-chassis shall be equipped with alexterior lights, indicators, and reflectors
conformipg to the latest federal and local-requirements.

19.3 The cab shall be equipped with all components, controls, monitors, and indi¢ators as
required py the Cab-Chassis and Tanker Vehicle OEM’s.

19.4 The cab gntrance floor or-step shall not exceed a height of 16 inches from the ground. All
steps shall have a nonsskid surface. When the vehicle is equipped with a step for access
into the dab, a cab entrance assist handle shall be provided.

19.5 All cab windows-shall be safety glass type windows that meet FMVSS requitements.

19.6 Side view mirrors shall be provided on each side of the vehicle to provide a full view of the
full tank width from the driver’s position. Additional convex mirrors shall be provided so
that the driver has a complete view of each side of the vehicle.

20. CAB-CHASSIS ELECTRICAL SYSTEM:

20.1 The vehicle shall be equipped with an integral electrical system consisting of battery,
alternator, starter, wiring harness, and all other necessary electrical components, devices,
and systems.

20.2 The vehicle’s electrical system shall have a negative ground and a nominal system of 12
VDC or greater.
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20.3

Voltage Drop for Starting Motor Circuits.

20.4

Vehicle electric starter motor cables shall be sized in accordance to SAE No. J541,

The vehicle shall be equipped with an engine driven alternator which shall provide all

required electrical power demands to maintain battery charge. The alternator shall be
selected for high output at engine idle speed. The alternator output shall be rated in
accordance to SAE No. J56.

20.5

breaker protection, except for starting and ignition.

All cab-chassis electrical circuits shall have properly rated fusible links, fuses, or circuit

20.6 All cab-c

Tractor, 1
20.7 All wiring
requirem

21. BATTERY

21.1 The vehi
capacity
and capg
refueling
capacity

21.2 The battq

Cranking

21.3 The battq

replacem

vented ¢

21.4 The batte

Storage

nassis wiring shall be in accordance to SAE No. J1292 Automobile
[railer, and Motor Coach Wiring.

installed by the Tanker Vehicle OEM shall be performedin accord
ents specified in Section 48.

Cle shall be equipped with the required capacity of battery power. T
and number of batteries required shall be-selected by the tanker ve
ble of delivering ample electrical power required when operating th

as required by the Cab-Chassis OEM.

bry(ies) shall have a nominat voltage of 12 VDC or greater, and be 1
Amps (CCA) in accordance to SAE No. J537 at 0 °F (-18 °C), Stor|
ent. The batteries-shall be protected from external splashing by a

pver and be imvaccordance with NFPA 407.

ries shall be properly installed in accordance to SAE No. J538, Gr¢
Batteries and SAE No. J541, Voltage Drop for Starting Motor Circui

Truck, Truck-

hnce to the

'he battery
hicle OEM
e vehicle and

aircraft in a 24 hour continuous operation. The battery shall have the minimum

ated in Cold
age Batteries.

ries shall be installed in a suitable location readily accessible for checking and

suitably

punding of
[S.

21.5 A battery

disconnect switch, properly rated, shall be installed at a location as

b close as

possible to the battery enclosure. The battery disconnect switch shall be readily
accessible on the driver side on the exterior of the vehicle, and be properly labeled.

22. VEHICLE FUEL TANK:

22.1 The vehicle shall be equipped with a properly sized fuel tank available from the Cab-
Chassis OEM, and selected to satisfy the Vehicle Purchase Specification. The tank fill
and cap shall be easily accessible for filling. When required, the tank may be equipped
with a strainer. The filler neck and tubing routing shall accept fuel at a minimum flow rate

of 10 GP

M without back splash.
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22.2 When the engine is a diesel engine, the tank filler neck if exposed shall have a minimum
4-inch by 4-inch square around the fill area painted green. A permanent green label with
white lettering approximately one and one-half (1'2) inches high stating “DIESEL FUEL
ONLY” shall be installed as close as practical to the fuel tank fill.

22.3 When the engine is a gasoline engine, the tank filler neck if exposed shall have a
minimum 4-inch by 4-inch square around the fill area painted red. A permanent red label
with white lettering approximately one and one-half (1%2) inches high stating “GASOLINE
FUEL ONLY” shall be installed as close as practical to the fuel tank fill.

22.4 The fuel fi

shall not pbe welded, riveted, or bolted to the tank.

23. ACCESS

23.1 Front an

RIES:

Rear Bumpers:

safety chain

23.1.1 The vehicle shall be equipped with a front and rear bumper directly installed and
reinforged to the chassis frame. The front bumper shall be the full width of the cab and
the real bumper shall be the full width of the body. “Fhe bumpers shall megt all DOT

406, F

23.2 Drivesha

deral, and local requirements.

t Guards:

23.2.1 All drivgshafts shall be equipped with*driveshaft guards positioned to capt
driveshiaft in all directions in the event of any driveshaft failure. The spaci

the U-b
approx

23.3 Fenders:

23.3.1 All whe
be cap

23.4 Mud Flag

olt or bracket and the driveshaft at the bottom, top, and sides shall
mately 2 inches.

els shall be equipped with fenders to retain road splash. The rear
hble of sUpporting all applied loads.

S.

:l:re the
g between
be

fenders shall

23.4.1 The vehicle shall be equipped with mud flaps on each fender as required to comply with
all DOT, Federal and local requirements.

23.5 Tow Hoo

ks: Optional

23.5.1 As an option, the vehicle may be equipped with one (1) or two (2) tow hooks at the front
and/or the rear of the vehicle. The tow hooks shall be bolted directly to the frame rails.
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24. PRODUCT TANK:

241 The tank shall have a nominal capacity and material as specified in the Vehicle Purchase
Specifications. The actual capacity of the tank shall be determined by the Tanker Vehicle
OEM. The tank shall have a capacity so that the vehicle is capable of dispensing a
minimum of 98% of the nominal capacity of the tank with a full tank while having the
additional capacity required for fuel expansion and for tank sump area allowances. The
tank shall be constructed throughout of ASTM Aluminum or 300-Series Stainless Steel
material as specified by the Vehicle Purchase Specifications. The product tank shall be

24.2

243

24.4

24.5

designe

a DOT 406 specification plate affixed to the tank in the prescribed locationt
also be t¢sted to the DOT 406 requirements and a certificate of compliance
provided|certifying that the tank meets all the latest DOT 406 construction a
requirements. Documents of all tests and certificates of complianGe shall be
in the vehicle test and certificates booklet. The tank shall hayveawarranty t
satisfactqrily without any leaks for a minimum period of five-(§) years, from t
vehicle ig placed in-service.

The product tank bottom shall have a trough(s) or other design configuration

irer and have

The tank shall

shall be

nd test
documented

D operate

he time the

to provide the

required sump area to collect water and have a low‘point draw off to allow cleaning of the

low point{of the trough. Each trough shall have a-minimum size of 4 inches
proper lehgth practical for the size and configuration tank. The tank bottom
troughs ghall provide a minimum transverse slope of one-in-ten at the bottorn
compartment(s). The bottom of each trough shall be provided with an intern

wide and be of
with the

nh of all

al type drain

N shall be

vided in the

b chassis

y debris, and

valve that will fully drain each compartment. The tank bottom with the troug
designed and constructed so thatitimeets all DOT 406 requirements.

A strapping chart measuredin.%-inch increments shall be furnished and pro
manuals

If the tank is installed.on a chassis, the tank shall be properly installed on th
frame acgording 10 the TTMA RP # 98-99.

The tank|interiofs shall be clean and free of scale, rust, weld spatter, weldin
water, arld-shall be flushed with the proper ASTM clean fuel.
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25. PRODUCT

TANK MANHOLES:

25.1 The tank shall be equipped with the following minimum number of hinged manhole

openings

located at the longitudinal center of the tank:

a. Tanks with a nominal capacity of 1,500 gallons or less shall have a minimum of one
(1) manhole opening. The manhole opening shall be located at the longitudinal center

of the

Tan
of tw
longi

Tank
three
cente
tank

25.2 A manho
internal v
opening
openings
inches in
tank. BIg

25.3 The hing

requirem

end of th
manhole
with 10 in
and vent
requirem

25.4 All manh

k& wi

a nominal capacity between 1, and 5, galtons shall he
(2) manhole openings. The manhole openings shall be located ‘af
udinal center of the tank and in alternate cavities.

tank.

5 with a nominal capacity of 5,001 gallons or greater shalllhave a m
(3) manhole openings. The manhole openings shall bé located the
r of the tank, one at each end of the tank and one-at the center of t
5hall also have a minimum of one manhole opening in every other ¢

e opening with a hinged cover shall also be‘located approximately
alve. In addition, the tank shall be equipped with a minimum of ong
per every two (2) tank sections, equipped with blank covers. All m3
shall be located at the top center-ofthe tank section and be not leg
diameter. Hinged manhole covers shall be of the same material a
nk manhole covers shall be stainless steel.

ed manhole covers shall'meet the latest 49CFR178.346 and NFPA
ents. The cover shall be installed so that the hinges are located at
b vehicle, so that thHeCovers close when the vehicle moves forward
assembly shall be-300-series stainless steel, not less than 20 inchg
ch diameter hinged fill covers of the self latching type. The manhg
5 shall not e obstructed and they shall conform to the latest DOT 4
ents.

ble ‘cover gaskets shall be of a material approved for use with aviat

vents shall"be equipped with fire screens.

26. PRODUCT TANK ROLLOVER PROTECTION:

ve a minimum
the

inimum of

e longitudinal
he tank. The

avity.

above the

e (1) manhole

nhole
bs than 20
5 the product

407

the forward
The

bs in diameter,

le cover(s)

06 tank

on fuels. All

26.1 The top of the tank shall have structural rollover protection rails of proper height and
configuration. The top of the rollover structure shall have a minimum clearance of 1 inch
above the highest point of any component installed on the top of the tank. The rollover
protection structure shall be designed to fully protect the tank, manhole covers, vents, and
all other components installed on the top of the tank from damage in the event the vehicle
overturns. The rollover rails shall be fabricated so that the vehicle is in full compliance
with DOT 406 requirements.
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26.2 A 1% inch minimum size transparent (clear) drain line shall be provided on the bottom
corners on each side of the rollover protection, at the front and rear sections, to drain
liquids from the center of the rollover sections. Each line shall run from the top to
approximately 6-inches below the frame rails and direct run-off away from all vehicle
components. All drain lines shall be properly secured.

26.3

All walkways shall meet the requirements of TTMA RP #59. All walkway areas between

the manhole covers shall have anti-skid material. Any area on the walkway shall be
capable of supporting a 450 pound load without experiencing any permanent deformation.

All open
27. PRODUCT]

27.1 A perma
be provid
have flex
chassis 3

27.2 The ladd

stirrup st

ground.

27.3 Grab-har

ladder. T

the laddg

28. PRODUCT
28.1 Internal

28.1.1 The tar
407 req
pump.
etc., sh

cdges shattbe ground smoothand there stattbe minimurm projecti
TANK TOP ACCESS LADDER:

nent ladder that is in full compliance with OSHA TTMA RR#59 requ
ed for access to the top of the tank, in an accessible Iocation. The
ible type joints if installed on the chassis to relieve-flexing stress be
nd the tank.

er shall be of a heavy duty construction with‘the required supports.
bp shall be bolted so that the first step iscnet more than 16 inches a

dles shall be provided on the top-of the tank and a handrail on eac
'he grab-handles on the top of‘the tank shall be continuous with thg
r to provide safety of ascent and descent.

TANK INTERNAL VALVES AND VENT VALVES:
alves:

k shall be €quipped with internal valve(s) that meet all 49CFR178.
uirements) Valves shall be sized to adequately provide the produg
All internal valves and their components, including brackets, suppo
all be-stainless steel or aluminum. The internal valve(s) shall be pr

and ha

ns.

irements shall
ladder shall
tween the

If required, a
bove the

h side of the
handrails on

846 and NFPA
t supply to the
rts, hardware,
operly sized

yethe flow characteristics required for the proper performance of th

e pumping

system during all conditions of fueling and defueling operations, as recommended by the
pump manufacturer.

28.1.2

The internal valve shall be equipped with a bolt-on vortex breaker located inside the tank

that properly handles all flow conditions. The vortex breaker shall be easily removable.

28.1.3

The tank shall have properly sized bottom product loading and discharge pipe(s) to

properly load and off load the product through the internal valve(s). Itis recommended
that the Purchased Specification require the product discharge pipe have a low point
sump installed at its lowest point with a drain valve. The bottom loading system shall
meet the requirements specified in Section 29.

-27 -



https://saenorm.com/api/?name=d59b20f885499e697afff0a94d6baeec

SAE ARP5818

28.1.4 The tank product loading and discharge pipe(s) shall be equipped with a maintenance
shutoff valve to isolate the tank from the fueling system. A readily accessible
maintenance valve shall be installed in the discharge pipe to isolate the tank from the

fueling

system.

28.1.5 The operating handle or operating circuit of all internal valves shall be equipped with a

fusible

link or plug that closes the valves in the event of a fire.

28.1.6 Allinternal valves and their components shall be properly protected and arranged so that

they cabe serviced and eastty removed. ... |

28.2 Vent Val

28.2.1 To pro

es!

ide adequate venting of the product tank, the tank shall be equippe

vent valve(s), independent of the vents on manhole covers, and shall mee

49CFR
includin

178.346 and NFPA 407 requirements. All vent valvés and their cor
g brackets, supports, hardware, etc., shall be stainless steel or alu

vent vallve(s) shall be properly sized and have the flow.characteristics requ

proper
recomr
are pro
vent(s)
test the
equipps

28.2.2 All vent

28.2.3 The op
closes
with thg

plug.

28.2.4 All vent

preven

pperation of the tank during all fueling, defueling, and filling operati
hended by the tank manufacturer. All normial vents shall be design
fected from the weather and vent to the rear of the vehicle. The ex
shall be equipped with a fitting to install a pressure/vacuum gauge
vent(s) for proper operation and/or blockages. The exits of all ven
bd with a screen.

s shall be equipped with™afire screen to control flame propagation.
brating circuit of allvent valves shall be equipped with a fusible link

he valves in the-event of a fire. When the vent valve is mechanica
 internal valve, only the internal valve may be equipped with the fu

valves-shall be equipped with a sealed cover that protects the valy
s water from rain or snow to collect on the top of the valve.

d with normal
t all

nponents,
minum. The
ired for the
NS, as

bd so that they
ts of the

to periodically
ts shall be

or plug that
ly operated
Sible link or

e and

28.2.5
they ca

n be serviced and easily removed.

28.3 Operation Of Internal Valves And Vent Valves:

All vent valves and their components shall be properly protected and arranged so that

28.4 The vent valve(s) shall be operationally interlocked so that the internal valve(s) do not
open until all vent valves are first opened. This sequencing operation shall occur when
the vehicle is set to perform the fueling, defueling, or bottom loading operation.
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28.5 The internal valve(s) shall have a minimum capability of pumping the product out or filling
the tank during the bottom loading operation at a minimum rate that is 10% higher than the
rated flow rate of the vehicle, with the liquid level in all sections of the tank remaining at an

equal he

ight.

28.6 The internal valves shall be located in the tank so that their seat opening is raised above
the bottom of the tank to provide the tank sump area required to trap water. The tank
sump area shall be a minimum of 0.5% of the tank’s nominal capacity.

29. PRODUCT TANK SUMP DRAIN SYSTEM:

29.1 All tank 4

1inchre

close wh

29.2 The sum

tubing. T
dischargg

three inc
end and
accessib

and prop

water po

30. BOTTOM |

30.1 The vehi

the Vehig
the prody

be equip

the prody

30.2

nd piping sumps shall be fitted with an internal water drain system

hut-off system, so that the valve will self-close. The valve(s) shall

s shall be a minimum of 14 inches above the ground.
b drain valve(s) shall be connected to % inch'discharge ball valves

e shall be fitted with a brass street elbow facing down with a one in
n long brass pipe nipple, and equipped with a one inch male quick-

ckets can form.
[OADING SYSTEM:

Cle shall be equipped with a bottom loading system with adapter(s)

bed with a protective cap. The bottom loading system shall be cap

motely operated drain valve. The valve shall be equipped withta ca
steel scr¢en on the inside of the sump. The valves shall be designedwith a
positive s
bn the actuating device is released. The tank drainagée)system sha
assemblgd, and operate so that it meets all requirements spgcified in 49CFH
drain ling

he discharge valve handles shall not bedé&ss than three inches long

A chained cap. The discharge ball*valves shall be grouped togethe
e location, protected against aceidental operation or damage by external objects,
erly labeled. Each compartment and valve assembly shall be arrar

le Purchase_Specification. A properly sized isolation valve shall be
ct loading pipe just ahead of each adapter. Each bottom loading a

ct tank at the rate as specified in the Vehicle Purchase Specificatig

consisting of a
urse stainless
spring loaded
putomatically
Il be designed,
R178.346. All

with metallic
. Each

ch diameter by
connecting
rinan

ged so that no

as specified in
installed in
dapter shall
hble of loading
ns.

The bottom loading adapter(s) shall be located in an accessible area and be protected.

Both the mounting height and the downward angle of the connection should permit ease of
connection by the operator without undue back strain to the operator.

30.3

The bottom loading system shall be equipped with a high level shut-off system that senses

the level in the center of the tank. The high level shut-off system shall be connected to
shut-off the internal valve. If required by the Vehicle Purchase Specifications, it shall also
shut-off the vehicle loading rack. All sense lines shall be neatly run and securely clamped

to the bu

Ikheads or baffles.
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30.4 Where a fuel operated high-level system is used, a drain line from the high-level sensor
collector can(s) shall be plumbed to the bottom of the tank to reduce a possible hazard
due to static electric discharge.

30.5

Unless a continuous self checking system is used, the high level shutdown system shall

be equipped with a pre-check system to check that the system properly operates. If the
pre-check system is operated by fuel, the pre-check system shall be equipped with a filter
or strainer, fuel pressure gauge, and manually operated control located near the bottom
loading connection(s).

30.6

The bottom loading system shall be equipped with an interlock system that-4

applies the parking brakes when any loading hose is connected to the vehic
rack shuldown system is used, the rack shall shutdown before the ofisboard
interlock system shall also remain activated unless the fueling rack)system i

disconn
30.7 ltisreco
control s

31. EQUIPMEI

31.1 Equipme
support &
of suppo
gussets,
provided

31.2 All cabing

best mai

or modul
minimum
vehicle.

32. TRAILER R

ted from the vehicle.

mended that the Purchase Specification require a secondary redu
stem be incorporated in the bottom load equipment.

NT CABINETS:

ht cabinet(s)or modular framework @ssemblies shall be provided or
Il components. Construction shalf*be of a heavy duty structural de
ting all required components, with all necessary cross members, d
brackets, and mounting plates. All enclosures or splash plates or s
to protect the components:

bts or modules shalkbe properly installed and located so that they p
ntenance accessibility to all components. The location of all equipn
bs shall also be selected to achieve the proper vehicle weight distri
of 12 inchgs ground clearance at all points shall be maintained wit
All lighting necessary for night time fueling operation will be provids

PROPYUCT TANKS:

utomatically
e. If afueling
system. The

~

D

ndant overfill

the vehicle to
5ign, capable
agonals,
hields shall be

rovide the
nent cabinets
bution. A

h a laden

d

32.1 Tanker vehicles with a design configuration that utilizes a semi-trailer, full-trailer, or any
combination tanker vehicles with multiple trailers shall comply with the minimum
requirements as stipulated within this ARP, and shall also be designed, manufactured, and
tested to operate in accordance with 49CFR, DOT 406 requirements, and also be in

complian

ce with ARP1247 latest revisions.

32.2 Trailer Frame:

32.2.1 The trailer shall be equipped with the required framework to provide the proper structural
support to withstand both vertical and side loads in all operating conditions.
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32.3 Trailer Axle(s) And Suspension:

32.3.1 The trailer shall be equipped with axle(s) and suspension system properly rated to
provide a satisfactory GAWR. The GAWR shall be determined and set by the lowest
rated capacity of the tires, brakes, wheels, suspension, and axle. All trailer axle and
suspension systems shall have a rating as established by the axle and suspension
manufacturer(s), and installed as per manufacturer’s recommendations. Modifications or
retrofits to upgrade the axles or suspensions are not permitted. The trailer axle(s)
GAWR shall be established by the axle and suspension manufacturer. The trailer axle’s

GAWR
be proq
conditiq

32.3.2 The tra
side 2-

32.4 Fifth Wheel(s) And Multiple Trailer Combinations:

32.4.1 The tra
require
friction
The fift
distrib

the latdhed position with bolt(s) and nui(s).

32.4.2 The tra
thickne

with bo|

32.4.3 Where

roller b

32.5 Trailer L4

32.5.1 The se

erly located so that the vehicle will have a satisfactory weight distri
ns of payload loading.

jler shall be provided with the proper capacity wheel andtire assen
biece ring type wheels are not permitted.

ctor shall be equipped with a heavy duty fifth-wheel that is properly
 service, and properly installed as per manufacturer’'s recommend
areas shall be equipped with grease fittings and automatic greasin
n wheel shall be properly located toatisfy the laden and unladen v
ion. The fifth wheel release leversshall be designed so that it can |

ler shall be equipped withyan upper steel fifth wheel plate that has
5s of 5/8 inch, and equipped with the proper king pin. The plate sh
ts to a heavy duty-frame that evenly distributes all loads to the trail

the vehicle is ‘equipped with a liquid fifth wheel coupler, it shall hav{
baring assembly and meet all requirements of 32.4.1 and 32.4.2.

nding, Gear:

fler axle shall

bution in all

blies. Split

rated for the
ations. All

) systems.
ehicle weight
be locked in

B minimum
all be fastened
br framework.

b a suitable

mi=trailer shall be provided with either an attached or a readily attag

hable two-

speed hand cranked heavy duty jack stand landing gear capable of supporting the tank
when empty. The jack stand shall be equipped with skid feet, each having a minimum of
150 square inches. The jack stand shall be properly braced with heavy duty steel cross
brace supports.

32.5.2 As an alternative to 32.5.1, the semi-trailer may be provided with a trailer stand device
that is easily used and capable of supporting the tank when it is fully loaded, and
provided by Tanker Vehicle OEM.
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32.6 Tractor-Trailer Air Supply System:

32.6.1 The tractor-trailer shall be equipped with a complete air system as required by the latest
applicable federal regulations, including the Federal Motor Vehicle Safety Standards and
Motor Carrier Safety Regulations.

33. FUEL DELI

33.1 Pumping

VERY SYSTEM:

System Design:

33.1.1 The TaLker Vehicle OEM shall design a fail-safe operating pumping syste
py an enclosed engine or transmission mounted PTO assembly; a d

driven

mounts
pump d
Purcha
utilized
revisior
fuel (re
vessel(
pumpe
monito
fueling

33.2 Engine G

33.2.1 The en
PTOw

b
application.

33.3 Split-sha

33.3.1 The sp
priming

apable of meeting the flow rate and required pressure,.as’specifieq
se Specification. Systems requiring belts or open geabassemblies

i
5) and then through the meter. When the vehicle is defueling, all fu
 through the meter. If the fuel flows through the filter-separator an

and shall not be reversed at any timie.

d split-shaft PTO/product pumping assembly, or a hydrauli¢ally dri

The system design and operation shall be in compliance with AR
)- The fueling system shall be designed so that.when the vehicle i
ueling) all fuel is pumped through the filter-separator and/or filter-n

vessel(s) when defueling, the fuel flow shall be in the same directi
r Transmission PTO Pumping*Systems:

h a direct coupled or driveline driven product pump for the require
t PTO/Product Pumping System:

it-shaft RTO/Product pumping system design shall utilize a split sh:
centrifugal product pump with a heavy duty gear box for the requir

applica

rion.

M that is
iriveline

en product

in the Vehicle
shall not be
P1247 (latest
5 dispensing
onitor

el shall be
d/or filter-

bn as when

pine or transmission PTO pumping systems design shall utilize a pfoperly rated

| design

hft driven, self
ed design

33.4 Hydraulically Driven Pumping Systems:

33.4.1 The hydraulically driven product pumping system design shall utilize a properly rated
hydraulic system that drives the product pump for the required design application.
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33.4.2 All components to activate and transmit power from the truck chassis powertrain to the
PTO that drives the product pump shall be installed per the component manufacturer’s
recommendations. The pumping system shall be installed to operate as per PTO,
hydraulic system, and pump manufacturer's recommendations. Vehicles equipped with

33.4.3

33.5 Product

33.5.1

33.5.2

33.5.3

automatic transmission shall have the pumping system operate through th

e neutral

safety switch, to assure that the pump is engaged only when the transmission is in
neutral or park. The system shall be designed to operate the power take-off, drive shaft,
or hydraulic system with activating and deactivating components that use an interlock
system to assure that the system operates in a fail-safe manner and within the rating of

all components.

The PT|O shall power the product pump through a proper sequencing actu
The PT|O system actuation shall operate to insure that the vehicle is comp

ating system.
etely stopped

before [he system shifts into the pump mode or road mode, and thatthe interlock system

is activated. The system shall also be properly interlocked to function smd

lled in the cab in a location convenient for the dfiver’s control. An
r light may be installed in the cab near the control and a second in
installed on the control panel.

ump Piping:

The pi
compli

ing system assembled to the pump shall be designed and installed
s with all of the pump manufacturer's recommended requirements,
ions to the pump or throughibulkheads shall be made using machi
e type couplings.

The pump instaltation and piping design shall take into consideration comy
verticall horizontal, and torsional loads; flotation; lubrication; maintainabilit

oth and as
inction in a
system shall
bptional
Hicator light

so that it
All
hed grooved

iging system shall be:designed with pipes and swivel joint assembliefs to provide
m flexibility and-necessary movement between the cab-chassis, the tank, and
ipment. The piping shall incorporate all requirements of 49CFR178.346 and

onent stress;
y; appropriate

bracke{ingto secure the piping and components properly; and facilitate the easy removal

and installation of pipe sections and other components.

33.6 Miscellaneous Product Tanks:

33.6.1 Any accumulators, surge tanks, fuel recovery vessels, or fuel containers that operate
above 15 psig shall be in compliance and manufactured per the ASME or DOT 406 code

as applicable.
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33.7 Alternate

33.7.1 If the Tanker Vehicle OEM designs and manufactures an alternate fuel delivery system,

Fuel Delivery Pumping System:

it shall comply with all requirements of this ARP that are applicable to system design,
manufacture, operation, performance, and maintainability.

33.8 Fueling And Defueling System Piping And Fittings:

33.8.1 All piping and fittings shall be aluminum or stainless steel, and have a minimum working

pressu
33.9 Product |
33.9.1 All prog

33.9.2 Alumin
accord

33.9.3 Stainle

€ rating of 125 psi.
Piping:
uct piping shall be either aluminum or stainless steel.

Um alloy seamless piping shall be a minimum of schiedule 10 and b
hnce with ASTM B 241 and B 210 or other Natiens“applicable code

5s Steel piping shall be 300-series, be a minimum of schedule 5, ar

D

d be full

finished, annealed, and pickled in accordance with ASTM A 312.

33.10 Product Fittings:

33.10.1 All prpduct fittings shall be either aliminum or stainless steel.

33.10.2 Alum|num fittings shall be a minimum of schedule 10, and be seamless
aluminum belled-end or butt-welded end fittings manufactured in accord
ASTNI B 361, dimensionattolerances in accordance with ANSI B16.9.

vrought
hnce with

and be full
welded
shall be in

33.10.3 Stainless steel fittings shall be 300-series, be a minimum of schedule 5,
finished, annealed; and pickled stainless steel belled-end fittings or butt-
manufactured\in’ accordance with ASTM A 403. Dimensional tolerances

accorndancé with ANSI B16.9.

33.11 Swiveld

(Swing Joints):

33.11.1 All swivels, except for hose end swivels and nozzle swivels, shall be completely
fabricated from aluminum or stainless steel and have roller or double row ball
bearings. The swivels shall have a minimum concentric rotational tolerance of +£0.050
inches between the ends of the mating parts unless a smaller tolerance is required to
assure proper rotation of the joints, so that they operate without leakage or undue
wear through their normal service cycle. The swivels shall be greaseless, have sealed
permanent lubed bearings, or have a sealed bearing chamber with a grease a port to
install a grease fitting, be rated for aviation fuels, and be rated for the working pressure
of the tanker fueling system. All swivels shall have the grease fittings removed and
plugged before the vehicle is placed in-service.
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33.12 Fuel Filtration System:

33.12.1 The fueling system shall be equipped with a filter-separator and/or a filter-monitor
vessel(s) as specified in the Vehicle Purchase Specifications. The filter-separator
vessel shall be designed, manufactured, and qualified in accordance with the latest
requirements of the American Petroleum Institute/Institute of Petroleum (API/IP) SPEC
1581. The filter-monitor vessel shall be designed, manufactured, and qualified in
accordance with the latest requirements of API/IP SPEC 1583. Each filtration system
shall be rated by the filter manufacturer for the maximum flow rate and working
pressure of the tanker fueling system. The filter vessel shall be designed and labeled

in acq
code;s
100 ¢

33.12.2 Thef
return
steel,
50 gp

33.12.3 Each
sized
shall
comp

33.12.4 Thef
autha

asseinbly without a completesset of elements installed.

33.12.5 Thef
thatr

33.12.6 Thef

accordance with ATA 103.

5PM or less do not need to meet the ASME code.

filter vessel shall be equipped with an automatic air eliminator and
in accordance with the filter manufacturets’ recommendations. Th
be piped to the tank and fitted with a maximum of 1 psi check valve
onents that handle the product shall>comply with the requirements

Iter vessel may, if required by'the Vehicle Purchase Specifications
rity, be equipped with an interlock system to prevent operation of th
Iter vessel shall betinstalled on the tanker and the system designec

pverse flow through' the filter cannot occur.

Iter-separator vessel shall be fitted with an Automatic Water Defen

33.12.7 All fil

the tgp-fo facilitate draining and servicing.

r vessels shall be equipped with a vacuum breaker or similar devi

rordance wittrthe ASME ctode forunfired pressure vessets(Section VIII) or other

5 applicable in the country of use. Filter separator and monitor vessels rated at

Iter vessel shall be equipped with a manual water/sump drain valve with a spring
handle that renders the valve normally closed. This valve must be stainless
aluminum, or brass and a minimum of ¥z inch nominal size on vessels rated at
m or less and % inch nominal size on vessels rated greater than 50 gpm.

relief valve

e air eliminator
. All lines and
pof 33.9.

or regulatory
e filter
| to operate so

5e System in

Ce installed at

34. PRESSUR

E REGULATION AND FLOW CONTROL:

34.1 The fueling system shall be equipped with a dual pressure control system, designated as
a primary and secondary pressure regulation and flow limiting control system. Avgas
tanker vehicles may have a single pressure control system.

34.2 The Flow Limiting Control system shall ensure that the fueling system does not exceeded

the fuelin

g system’s design capacity.
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34.3 The dual pressure control system shall insure that the aircraft fuel loading manifold is
limited to a maximum fueling pressure as specified in the Vehicle Purchase Specifications,
but not exceed 50 psi. Under all operating conditions, peak surge pressure shall be
limited to not exceed 120 psi. Two independent pressure regulating/control systems must
be installed between the pump and the aircraft fueling adapter. When one venturi is used
to provide sense pressure to two control valves, it shall have dual porting and twin
sensing. For the purposes of this paragraph, fueling pressures shall be measured at a

point dire

ctly downstream of the fueling nozzle(s).

34.4 The prim
shall insu
as specif]
seconda
control fg
set at oth
pressure
peak sur
in a maxi
measure
34.5 The prim
operate.
valve, in
alternate
34.6 Other ths
fueling p
consister
actual pr
The systs
condition
either the
by-pass
accordar

jmum timeframe of 2 seconds. The fueling pressure shall be the ac

Ty pressure controt shattbe setto independentty controt the fuetin
re that the aircraft fuel loading manifold is limited to a maximum. fug
ed in the Vehicle Purchase Specifications, but not exceed 40.psig.
y pressure control shall be set to control the fueling pressure;’if the
ils, and limit it to 50 psig. The primary and secondary fuéling press
er pressure limits if specified by the Vehicle Purchase Specificatior
control system shall also limit the fueling pressure-at the nozzle to
pe pressure of 120 psig during a complete aircraft fueling valve(s) d

1 at the nozzle’s pressure gauge connection.

ary and secondary pressure control systems shall be provided and
These pressure control system shall consist of consist of a pump 1
ine control valve, and/or hose end pressure control valve. These \
y set to operate as primary and-secondary controls.

n hose end pressure caontrol valves, all other equipment listed shal
essure sensed from a-venturi or other form of a pressure compens
tly and repeatedly simulates the fueling pressure, and calibrated tg
bssure to within£2-psi when fueling at a manifold pressure of 30 ps
em shall meetithe above requirements at all fueling pressure setting
s, ranging from 50 gpm to the maximum rated flow setting, both op
primary(or secondary system. Avgas tanker vehicles may only uti

pressure and

bling pressure

The
primary
ures may be
s. The

a maximum
losure made
tual pressure

independently
y-pass control
alves may be

have the

ator that
indicate the

i and higher.
)s, and all flow
brating with
ize a pump

control'system. The pressure and flow control systems shall operafe in

ce with the pressures and flow setting as stipulated in ARP5918.

35. DEFUELIN

G SYSTEM:

35.1 When required by the Vehicle Purchase Specifications, the vehicle shall be equipped with
an aircraft defueling capability designed to allow the system to defuel an aircraft from any
fueling hose connection(s).

35.2 The defueling system shall be equipped with a fuel/defuel valve(s), or an alternate system,
and all other components as required so that the system is capable of defueling at a
minimum rate as specified by the Vehicle Purchase Specifications. The fuel/defuel
valve(s) shall have an external indicator showing that the system is in the fueling or

defueling

mode.
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36. PRODUCT LEVEL AND AIR INGESTING PREVENTION SHUTDOWN SYSTEM:

36.1 The vehicle shall be equipped with the following minimum product tank low level and high
level shutdown systems, and a shutdown system that prevents air from being ingested into
the fueling system.

36.1.1 The low level shutdown system shall shutdown the fueling system when the product
reaches a level in the tank that can ingest air into the fueling system with the vehicle
positioned at +5% grade.

36.1.2 The hig
by Sec
the pro
Specifi
interna
36.1.3 The fue
sensed
located
introdu

37. TANKER
UTILIZATI

37.1 The Tan}
valves ar
with each

performance requirements.as:called for herein. The Tanker Vehicle OEM d¢

be aware
system p

38. PRODUCT]

38.1 Unless a

h level shutdown system shall shutdown the tank’s internal valve(s
ion 30 when the product reaches the full level as required by,-Secti
duct tank is filled by bottom loading. If required by the Vehicle Purg

valve(s) when defueling.

ling system shall have a provision to shutdowndhe fueling system
during defueling, and prevent any air from being ingested into any
upstream of the defueling hose(s). The system shall assure that n
ced into the meter, filter-separator, or filter=monitor.

EHICLE SYSTEM COMPONENTSAND SYSTEMS SELECTION A
DN:

er Vehicle OEM shall be responsible for the selection of the availa
d design the complete system so that all components are utilized i
of the component manufacturer’'s recommendations and ratings, 3

of the interactions-between the various types of valves that will aff
erformance as.well as the capabilities and limitations of each valve

FLOW.METERS:

Specifications, the meter shall be calibrated to operate with the following mit

accuracy

smaller accuracy and repeatability are required by the Vehicle Pur

as required
bn 24 when
hase

Cations, the high level shutdown system may also be activated to shutdown the

when air is
component
o air is

AND

ble types of

h accordance
nd provide the
bsigner must
bt total

type.

chase

and repeatability requirements.

himum

38.1.1 The meter shall be calibrated to an accuracy of +0.1% when operating throughout the
flow range from 10% to 100% of rated flow and +0.2% when operating throughout the
flow range from 5% to 10% of rated flow. The meter shall also have a repeatability of
+0.05% when operating throughout the flow range from 5% to 100% of rated flow.

38.1.2

If an electronic meter with multi-point calibrations is required by the Vehicle Purchase

Specifications, the meter shall be calibrated to an accuracy of +0.05% when operating
throughout the flow range from 5% to 100% of rated flow. The meter shall also have a
repeatability of £0.05% when operating throughout the flow range from 5% to 100% of
rated flow.

-37 -



https://saenorm.com/api/?name=d59b20f885499e697afff0a94d6baeec

SAE ARP5818

38.1.3 A greater accuracy and repeatability may be provided if required by the Vehicle
Purchase Specifications.

38.2 Product flow meters shall be located downstream of the filtration system.

38.3 Product flow meters may be equipped with the following optional accessories:

e Printe

e Mass

rs with date, zero-start, accumulative, 1.D. number, ticket type

Readout

e Rate [of Flow Indicators

e Temy
e Largd
o Pulsg

e Electfonic read-out

39. HOSE REE

39.1 Construdtion:

39.1.1 Drums,
amoun

Drums [should be roll-formed with full-length welds. Discs should have roll
ntric strengtheningirib. Reinforced tie rods should be used to join
he discs should-be of sufficient size (diameter) so that all of the hg

wrap (

erature Compensation
Numeral Registers showing whole U.S. gallons, dekaliters, or liter

rs for a remote readout

LS:

discs and frames shouldbe designed and constructed to handle th
of hose filled with fuel through the full range of design/working pre

172}

e required

ssures.
ed edges and
the discs and

se of a given

ngle or double
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39.2.2 Powered Rewind Drives: A powered gear-driven crank rewind is recommended when
the hose exceeds 2 inch ID diameter or 50 feet in length. It is highly recommended that
powered rewind hose reels have an auxiliary manual rewind mechanism.

a. Electric Rewind Drives: A chain and sprocket drive powered by a 12/24 volt DC
explosion proof electric motor (NEC, Article 500, Class 1, Div. 1). Motors should
have overload protection (in case of hose jamming). The motor shall be equipped
with an explosion proof drain.

red by a
in case of hose

ated for the
y operate in

39.3.1 All pipgs and fittings shall be made of either aluminum or stainless steel. The swivels
shall ngt have any provisions to allow the installation of a grease fitting.

39.3.2 Inlet: The inlet shall have a ball and/or roller bearing swivel joint.
39.3.3 Outlet: [ The hub assembly, swiveland outlet riser shall be easily accessiljle for
disassgmby. There shall be a minimum of 1 inch clearance between the qutlet riser and

39.3.4 Minimum Reeling Diameter: The hose reel drum diameter shall comply with the

39.3.5 Controls and Switches: All controls and switches for powered drive reels shall be of the

39.4.1 The reel should be automatically free-riding when the hose is being powered in/out.

39.4.2 The reel mechanism should incorporate a stop to prevent the last half turn of hose from
being unwound.

39.4.3 Guards should be installed to enclose open chain, sprocket, and gear mechanisms.
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39.5 Options:

39.5.1 Hose guide rollers are recommended for easier hose handling and rewinding, and to
protect the hose from chaffing. Non-metallic rollers and bearings must be constructed of

static-d

issipating material.

39.5.2 Chain clutch reduction units are recommended (when increased torque or reduced
rewind speed are required) for large (greater than 39 inch disc diameter) reels are
required.

40. INSTRUME
40.1 Control H
40.1.1 The co

installe

to isola

40.1.2 The co
with thg

a. Ga

b. Air

shdll be provided for each dir)set control valve.

ke it from vehicle vibrations.

ENTATION AND OPERATOR CONTROLS:
anel:

ntrol panel shall be on the fueling side of the vehicle, aft of the truch
d next to the flow meter readout. It shall be well illuminated and sh

e specified minimum requirements.

Reference Pressure Gauge:,0 to 160 psi, 2 inch minimum diamete

ling Pressure Gauge: 0 to 160 psi, 4 inch minimum diameter.

c. Fus

d. Diff
PS
loc
be

D. The gauge(s) shall have a spring loaded purge valve located in
tion and\routed to the product tank or recovery tank. Gauges of th
rovided as follows:

cab, and
bck mounted

ntrol panel shall have the following gauges, instruments, controls, gnd indicators

Tges: Gauges shall be liquid filled:and have a minimum accuracy df 2% of full
scale. Dial graduations shall be provided at least every 2% of full scals

\U

r. One gauge

rential Pressure Gauge(s): Direct reading piston type with a range of 0 to 30

an accessible
s type shall

pressure across the filter-separator.

Monitor Vessel: The gauge shall be connected to read the differen
across the inlet and outlet of the elements.

3-Stage Filter-Separator-Monitor Vessel: Two separate differential

differential

tial pressure

pressure

gauges shall be used. The first shall be connected to read the differential
pressure across the coalescer elements and the second shall be connected to
read the differential pressure across the inlet and outlet of the monitor elements.
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40.1.2 (Contin

e. Air

ued):

System Pressure Gauge: 0 to 160 psi, 2 inch minimum diameter.

f.  Pump Output Pressure Gauge: 0 to 160 psi, 2 inch minimum diameter.

g. Thermometer: As specified by the Vehicle Purchase Specifications.

h. The Filter-Separator vessel water detection system shall be equipped with an amber

water detection warning light, normally “On~when fueling, and "Off” when the water
detgction system is activated.

i. Pun
40.2 Optional
40.2.1 A digits
shall be
temper
minimu
using €
40.3 Control A
40.3.1 Air Sys
41. IDENTIFIC

41.1 Operator

np/PTO Light: Red, normally “On” when activated

Digital Readout:

| readout system may be substituted for any of fhe“above items. T
> LED or other suitable high visibility digits designed to operate with
hture parameters of the specification. Digital readout characters sh
m of one inch high and day light visible;¢Night visibility can be accq
ither external or back lighting.

anel Options:

fem Pressure Regulators;- Tamper-proof

ATIONS AND MARKINGS:

s Controls:

41.1.1 Allgau
anodiz

attachdd. Printed labels shall not be used.

41.1.2 ProductElow Diagram and Qperating Instructions

jes and controls shall be properly labeled with either engraved plas
d aluminum plates with a minimum of 3/8 inch letters and must be

ne readout
in the

all be a
mplished by

tic or
permanently

41.2 Equipme

nt Labeling:

41.2.1 The fuel system main service points.

41.2.2 The filtration system, product tank sump, and all other draining points shall be labeled

accordi

ngly.

41.2.3 The indicator lights which show the interlock system status, including the interlock
override, shall be labeled with instructions indicating what the light means, such as
“Interlock System in Override”.
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41.2.4 The “Sample Points” as outlined in Section 51 shall be individually labeled.

41.2.5 The “Emergency Shut-Off’ shall be labeled in accordance with 46.5.

41.2.6 A line flow diagram, with the maximum flow rate of the vehicle shall be provided on or
adjacent to the Operator’s Panel.

41.3 Electrical System Equipment:

41.3.1 The mg
and lab

41.4 Labeling
41.4.1 The ve
103 an
41.4.2 The na
the veh
letterin
minimu

41.4.3 The “P

sides, ffont, and rear of the vehicle. ,( The letters shall be a minimum of 3 i

with the
with AR

41.4.4 The air

41.4.5 “NO SN

41.4.6 “FLAM

tank or

ster battery shut-off switch shall be Tocated as Close as possible 10
eled “Battery Shut-Off.”

nicle shall be equipped with all required labels in accordance with 4
I NFPA 407, and include the following minimum labels.

Mme of the service company operating the vehicle and the name of t
icle. The name of the service company shall'be in a minimum of 6
) marked on each side of the vehicle. The‘owner of the vehicle she
m of 3 inch high lettering marked on the driver side of the vehicle.
oduct” being dispensed, such as “JET-A”, shall be prominently la

e proper designation for theqproduct handled. All labeling shall be i
| 1542.

tank drain actuator(s) shall be labeled “Air Tank Drain(s)” and “Dra
IOKING” labels shall be installed on the dash inside of the cab.

MABLE? shall be prominently labeled on both sides and at the rear
vehigle: The letters shall be a minimum of 6 inches high and of a ¢

contraslts With the color of the product tank/vehicle.

the batteries

9CFR, ATA

he owner of
inch high
Il beina

led on both

b
rIches high and

accordance

jn Daily.”

of the product
olor that

41.4.7 “Hazmat Symbols” shall be prominently displayed as required by 49CFR.

42. MANLIFT PLATFORMS, LADDERS AND HANDRAILS:

42.1 Fueling Platforms:

42.1.1 The fueling platform shall meet the requirements of 29 CFR 2910.67 and the
requirements set forth by the regulatory agency having jurisdiction. The platform shall
meet all requirements of ARP1247 latest revision and all other requirements listed in this
paragraph.
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42.1.2 The fueling platform shall be equipped with an entrance/exit gate that is spring loaded
shut and swings opens only toward the inside of the platform area.

42.1.3 Minimum Size and maximum height shall be defined by the Vehicle Purchase
Specifications. The platform shall be stable up to its maximum height. (Note: The
fueling panel of the highest wide body aircraft is currently 20 feet high measured from
the ground to the aircraft’s fueling panel).

42.1.4 Variable height lift platforms shall be capable of lowering completely while the fueling

nozzleq
vertical
aircraft

42.2 Handrail$:

42.2.1 Handr

remain connected 1o the aircraft fueling adapters thatare tocated
y above the inside perimeter of the handrails, without placing strés
adapter(s) or fueling hose(s).

ils shall be provided on any fixed-height platform injaccordance wit

requirements. Variable height lift platforms shall always have handrails.

42.3 Escape Access:

42.3.1 Dual manual override lowering devices shall.be provided on all variable he
This loyering device will override the maincontrol and provide a smooth, ¢
lowering of the platform. One device shall be located on the platform and

be loc
a ladde

42.4 Toe Boa

42.4.1 The ple
The toe

42.5 Fueling H

42.5.1 Variabl

aircraft

ed so that it can be operated from the ground. Fixed height platfo
r.

d:

tform shall have a-toe board around its perimeter, except for any a
board shall be a nominal 4 inches above the deck floor.

loses:

e height lift platforms shall move freely with or without the hoses co

ithin an area
5 on the

h OSHA

ight platforms.
ontrolled

the other shall
rms shall have

Ccess points.

nnected to the

The hoses shall be configured so that they do not bind or are sus

ceptible to

catching on any part of the platform when the platform is lowered with the hoses
connected to the aircraft. This criteria shall be met when the aircraft fueling adapter
connections are at any location that is within the area delineated by a boundary that is
perimeter of the platform floor and vertically above the platform floor.

42.6 Wing Stop:

42.6.1 Variable height lift platforms shall have two (2) stop controls located in the areas most
effective to stop the platform from lifting if the highest portion of the lift comes in contact
with the aircraft.
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42.7 Platform Descend Speed Control:

42.7.1 Variable height lift platform shall have some method to control the descent speed in the
event of a hydraulic failure. The valve shall be located at the end of the hydraulic
cylinder(s).

42.7.2 A pilot operated safety valve shall be installed in the hydraulic line located at the end of
the hydraulic cylinder(s) to prevent the lift cylinder(s) from lowering in the event of a
mechanical malfu

42.7.3 Platformn Audible Alarm is recommended when the platform is movingt

42.8 Ladders:

42.8.1 The lad

designed for a minimum of a 450 pound vertical load per TTMA RP #59-94

shall hé

a. Step Width: 18 inches.
b. Step Distance: 11 inches.
c. Step Depth: 4 inches.

d. Step Surface: Non-slip underall weather conditions.

e. Toe

f. Handrails: Minimum 1 inch in diameter.

43. INTERLO(Q

43.1 The tank
operation

der shall be designed to be in full compliance with-OSHA requirem

ve the following minimum requirements:

Clearance: Minimum 6 inches from inner edge of ladder step.

K SYSTEM:

brvehicle shall be equipped with a safety interlock system to assur

ents and be
). The ladder

b the safe

aofthe vehicle The Qafp’ry interlaock qu’rpm shall operate as fallow

5.
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43.2

43.3

43.4

43.5

The vehicle’s brakes shall be set in accordance with 14.2 when any of the following
conditions exist:

a. The vehicle air pressure drops below 60 psi, if the vehicle is equipped with an air
brake system.

b. The PTO or Pump is selected

c. Any hose nozzle is removed from its receptacle

d. The hottom loading system is activated

e. Any ipternal valve is open

f. The l|ft platform is raised from the full down position.
g. Folding handrails are raised from full down position.

The vehigle brakes shall be allowed to be released when all of the following |conditions
exist:

a. The yehicle air pressure is above 60 psi

b. The PTO or Pump is deactivated

c. All hgse nozzles are properlylinstalled in their receptacles.
d. The hottom loading system is deactivated

e. Allinternal valves.are closed

f. The l|ft platformis in the full down position.

g. Folding-handrails are lower in the full down position.

The vehicle interlock system shall be designed in such a way as to prevent moving the
vehicle any time an interlock is activated, except when the interlock system is overriden in
accordance with Section 44.

When a vehicle brake system is air operated the interlock system shall be designed to
prevent the vehicle from moving when the air system pressure drops below a safe level.
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