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BODY BUILDERS INSTRUCTIONS

The Incomplete Vehicle Document (VD) is supplied with each incomplete vehicle, and provides information that should be used by
intermediate and final stage manufacturers in determining conformity to applicable Federal Motor Vehicle Safety Standards (FMVSS). The
IVD also includes information which must be followed in order to ensure that Environmental Protection Agency (EPA) and California emissions
certification requirements and NHTSA Fuel Regulations are met.

The Body Builders Book contains information that may be used in addition to the IVD for any manufacturer making alterations to a GM
complete/incomplete vehicle. No alteration should be made to the incomplete vehicle which either directly or indirectly results in any
component, assembly or system being in nonconformance with any applicable Federal Motor Vehicle Safety Standard or Emission
Regulation. Intermediate and final stage manufacturers should be familiar with all Federal Motor Vehicle Safety Standards and Emission
Regulations and aware of their specific responsibilities as manufacturers.

It is the responsibility of the final stage manufacturer, vehicle modifier or alterer to insure compliance of the completed, modified or altered
vehicle to all applicable Federal Motor Vehicle Safety Standards and regulations.

General Motors vehicles may contain systems that provide coverage beyond Federal Motor Vehicle Safety Standards and regulations. It is the
responsibility of the vehicle final stage manufacturer, modifier or alterer to ensure these systems operate appropriately once the vehicle has
been completed, modified or altered.

For further assistance contact Upfitter Integration at: 1 (800) 875-4742, or go to our Web site at “http://www.gmupfitter.com.”

Section 0 — General Instructions

Check for proper clearance between body members and chassis components, which may in any way affect the reliability and performance
of the vehicle by developing abrasion and wear points from moving parts or degradation from extreme environment or thermal exposure or
may increase interior noise. Any attachments must consider chassis components for jounce and rebound motion at maximum GVW.

Check headlamp aim and all vehicle illumination systems for proper operation when the vehicle has been completed. Re-aim headlamps
when necessary. Check for proper operation of windshield washer, wipers and defroster system. In no case should any alterations affect the
function, physical or mechanical properties, environment or vital spatial clearances of the components, assemblies or systems.

Extreme care must be taken when working on vehicles which have been equipped with Powertrain Control Module (PCM), Sensing and
Diagnostic Module (SDM) (Air Bag Control Module) and ABS Control.

Do not mount any components with large magnets, such as stereo speakers, in the area of the driver’s seat due to the Sensing and
Diagnostic Module (SDM).

The frontal airbag sensor, on the lower radiator support cannot, under any circumstance, be moved from the present mounting location.
The SDM, side impact sensor (SIS), and rollover sensor (ROS) cannot, under any circumstance, be moved from their present mounting
locations in vehicles equipped with head-curtain side-impact air bags. Optional: The SDM may be relocated in incomplete vehicles with

the VXT and Y3H options. (Section 0 — continued on next page)
G Van 2015 Revised Date:08/11/15
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(Section 0 — continued from previous page)
Welding

CAUTION: Fuel tank and fuel lines must be drained and all vapors purged to ensure non-combustible mixture before any welding, brazing
or soldering.

If arc-welding is employed on the chassis or body parts or components which could be damaged by welding temperatures, these parts
must be removed or adequately shielded. Some examples are brake lines, fuel lines and fuel tank assembly, electrical wiring, electronic
modules, sensing and diagnostic module under the drivers seat and S.I.R. sensor under radiator support. To avoid electronic component
damage, disconnect battery (batteries); disconnect the negative cable first, followed by the positive. To reconnect cables; connect the
positive first, then the negative.

When welding low carbon steel side rails, crossmembers and brackets, emphasis is placed upon weld application techniques to avoid
stress risers that may adversely affect frame operating stresses. Note that some of the frame sections are made of high-strength-low-
alloy steel that could be adversely affected by heating due to welding. Also, prior to welding, the area to be welded and surrounding area
must be cleaned of all frame protective coating.

After welding, when parts are cool, carefully inspect wiring and electrical components for shorts or other damage which could draw excessive
currents and possibly cause an electrical system short when the battery is reconnected. Also, assure that the fuel systems and especially
the fuel lines are not damaged or distorted from the welding heat. Apply protective coating to areas where coating was removed.

Service and service replacement parts for your add-on systems may not be available from a GM dealer. Those installing aftermarket
systems should provide information as to where and how to obtain service.

Labels

. , SUNVISOR (DOWN POSITIO
All labels on the vehicle (any message applied to the UNVISOR (POWN POSITION)

vehicle or vehicle component that informs, instructs, or = g
warns) must appear on the completed vehicle so the user % 777
can read them easily and without obstruction. = !

7
NOTE: In order to be in compliance with FMVSS 208, no k/
other label shall be installed on the same side of LABEL—INFLATABLE RESTRAINT SYSTEM CAUTION
the sunvisor as the Inflatable Restraint Caution (Print should be readable from Drivers/Passenger position)

(Air Bag) Label.
Note:  Sunvisor with vanity mirror shown.
Install label in same location on sunvisor without mirror.

G Van 2015 Revised Date:08/11/15
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Section 1 — Body

Accessory items such as refrigerator, hot water heater, furnace, etc., which operate on liquid propane gas should be located and
protected to prevent exposure to any flame.

Body structures, interior and accessory arrangements must be designed into the vehicle to provide for proper load distribution on both
axles and not to exceed any gross axle weight ratings. Lateral load equalization must also be maintained. The resultant Center of Gravity
of the unladen vehicle must be within the limits tabulated in the FMVSS 105 section of the Incomplete Vehicle Document.

Body insulation provided by General Motors should not be removed. This includes any thermal or underbody heat shields. This insulation is
provided to protect the vehicle body and occupants from excessive heat and/or provide noise attenuation. Any replacement material internal
to the occupant compartment may have to be certified for MVSS 302 standard on flammability. Some areas of specific interest are:

o Underbody exhaust, muffler and tail pipe shields and insulators.
o Rear load floor interior insulation.
o Front floor interior insulation.
o Dash mat insulation.
o Engine cowl insulation - interior and exterior.
o Engine cover insulation.
Conversions

Conversions which remove the roof bow above the front doors must provide equivalent tie-in between door pillars.
A minimum of 10° departure angle should be maintained if frame and/or body is extended.
If body builder installs seating other than that supplied with vehicle, it is the body builder’s responsibility to ensure that the seating and

restraint systems comply with FMVSS requirements. The restraint systems supplied with the vehicle were designed to accommodate the
seating reference points and seat travel of the original equipment seats only.

(Section 1 — continued on next page)
G Van 2015 Revised Date:08/11/15



PAGE
oo

GVan

(Section 1 - continued from previous page)
Rear Heater

The heater system is designed to support a rear heater core heat rejection of 543 Btu/min (32,580 Btu/hr). If additional heat is required,
a Fuel Operated Heater (RPO K08) is offered on the GMT610. This option will provide an additional 17,500 Btu/hr to the system cool-
ant. The total of the rear auxiliary heater system supports 50,080 Btu/Hr with a base engine plus the optional fuel operated heater
(GMT610 RPO KO08).

Front Heater Core 37,020 Btu/hr
Rear Heater Core 32,580 Btu/hr

Fuel Operated Heater
(GMT 610 RPO KO08)

Diesel engines may set the Check Engine light if too large a rear heater core is installed. The coolant temperature needs to be able to
maintain a minimum of 70 degrees C (158 degrees F) for regeneration of the particulate filter to occur.

17,500 Btu/hr, directly to the coolant

Proper coolant flow to the EGR cooler must be maintained — any modification or additions to the hose/valves will require a coolant
flow check.

Air Conditioning
For additional information refer to Engine - Section 6.

NOTE: Air conditioning systems using R-134A refrigerant are equipped with metric fittings to prevent interchange with R-12
refrigerant components. Do not interchange R-134A components, refrigerant oil or service equipment with R-12 components,
refrigerant oil or service equipment

Rear Air Conditioning

A/C system is designed to support a rear Evaporator Core heat rejection of 450 Btu/min (27,000 Btu/hr). The system will not be
properly balanced if a larger rear evaporator core is used without other system modifications. This condition may lead to poor
performance, and/or potential component failure.

Front Evaporator Core | 28,200 Btu/hr
Rear Evaporator Core |27,000 Btu/hr

The A/C and heater lines are usually routed between the vehicle floor and exhaust system heat shields. The electrical connectors for
the rear HVAC are usually routed on the inside right rear pillar and it also has a switch on the front dash to control the rear air.

(Section 1 - continued on next page)
G Van 2015 Revised Date:08/11/15
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(Section 1 - continued from previous page)

NOTE: It is imperative that the design of the HVAC lines and materials selected by the Conversion Companies, upfitter (or HVAC sup-
plier) provide mechanical attachments to the vehicle to protect against abrasion, engine oil, and vibration, The lines must also
be insulated to protect against engine or exhaust system heat. Please be aware that an improperly installed HVAC system by
the SVM may damage OEM and/or van conversion system components.

This unit may be equipped with A/C quick-connect fittings on the liquid tube (high pressure) and the suction (low pressure) return tube.
These fittings are designed to accept matching Aeroquip connecting fittings attached to pre-charged lines. This allows a one time only
connection to the O.E.M. charged A/C system without having to discharge, evacuate and recharge for the connection of a rear A/C
system. These quick connects must be used for warranty coverage of the A/C system.

A modification to the A/C system which causes the A/C plumbing lines to increase in length (such as the addition of a rear after-market
evaporator and blower assembly) will necessitate the following changes:

* |ubrication — PAG refrigerant oil must be added to rear system to provide lubrication for compressor. Refer to the G Van
Service Manual for specifications.

* Refrigerant — Add B-134A refrigerant to system based on sizing of new tubes, hoses and evaporator. Contact your A/C supplier
for recommended charge.

* | abel - Revise/modify GM charge label (located on the front face of evaporator) from factory recommended charge for a front
system only to body builder's new recommended dual system per SAE J639. This is important for servicing the A/C system
so that the technician knows the correct amount to add to the modified system.

* Heater/Defroster — No modifications should be made to the heater/defroster system or coolant supply which could affect
compliance to FMVSS 103.
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Section 2 — Frame

Hole drilling, welding, modifications, or alterations to the frame assembly are the responsibility of persons performing these operations.
These same individuals assume complete responsibility for frame assembly, reliability, performance after alterations and compliance to

applicable FMVSS requirements.

The following procedures and specific precautionary instructions are recommended for proper installation of special bodies and/or
equipment on GM frames. Failure to follow these recommendations could result in serious damage to the basic vehicle.

New soft mount provisions for RV and Commercial bodies (vehicles 03/32 YFI). Locations found on the reference pages 38 - 40 in the
Body Builders Manual.

Flanges
Do not drill holes in frame flanges:
. Within 20 mm (0.75 in.) of radius tangent and 25 mm (1.0 in.) of raw edge.

. Larger than 12 mm (0.50 in.).
. Closer to each other than twice the hole diameter.

NOTE: The frame flanges holes recommendations might be affected by the soft mount provisions/locations.
Holes

e Holes to mount brackets, supports, and out-riggers must be drilled in the vertical side web with the following restrictions:

e Material between edge of hole and inside of upper or lower flange must not be less than 37 mm (1.50 in.) for low carbon steel (36,000
PSl yield).

e The minimum edge distance between any two (2) holes must be larger than twice the diameter of the larger hole.

e No holes should exceed 20 mm (0.75in.) in diameter.

All holes should be drilled in the frame using appropriate drilling practice and safety precautions.

Alterations

If the wheelbase is modified, the alterer must take responsibility for compliance with affected motor vehicle safety and emission stan-
dards and for warranty on items such as driveshafts, universal joints, center bearings and rear transmission tailshaft, transfer case and
transmission case fractures, output shaft bushings, bearings, brakes, fuel systems and any other related component failures. Addi-
tionally, the customer must be alerted in the modifier’'s owner’s manual that parts for the reworked area are not available through the
General Motors Service Parts System.

(Section 2 - continued on next page)
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(Section 2 — continued from previous page)
Shear Plate Attachments

Attachments of shear plates should be accomplished by using existing manufacturing holes already available.

When additional holes are required for shear plate attachment, they should be no larger than 20 mm (0.75 in.) in diameter. Holes are to
be drilled no closer than 63.5 mm (2.5 in.) apart. For holes drilled forward of the rear axle, centers are to be no closer than 63.5 mm (2.5
in.) from the top or bottom flanges and no closer than 89 mm (3.5 in.) from any suspension attachments. For frame holes drilled rearward
of the rear spring hanger bracket, hole centers are to be no closer than 51 mm (2.0 in.) from the top or bottom flange and no closer than
89 mm (3.5 in.) from suspension attachments.

Required large holes such as 20 mm (75 in.) diameter or larger, should be kept to a minimum required opening. Tubes should be welded
in place if holes in excess of 25 mm (1.0 in.) diameter are required.

Trailer Towing
The Incomplete Vehicle Document specifies that the CG location be within certain limits. The Body Builder must use all appropriate data.
Note to Body Builder/Final Stage Manufacturer: Failure to keep body and payload CG at least 26 inches forward of centerline of

rear axle will result in degradation of trailer towing capacity. Consult the Trailer Towing Guide to determine maximum tongue load for
your vehicle.

Section 3 — Front Suspension

See chassis data information for clearances and assistance in calculating trim heights.

Since there is a large variation in completed vehicle front weight due to differences in body weight and equipment, care must be taken not
to exceed the GAWR/GVWR. Also, the front suspension alignment must be checked and reset if necessary after the vehicle is completed.
Caster and camber should be set with reference to the “Z” and “D” as built trim height dimensions.

See The G Van Service Manual for complete alignment procedure, specifications and measurement of the “Z” and “D” as built trim height
dimensions under the “Diagnosis” and “Wheel Alignment” section.
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Section 4 — Rear Suspension
Due to differences in body weight and equipment, care must be taken not to exceed the GAWR/GVWR.

Clearance to body should be provided for the suspension, axle, driveshaft and tires under the following conditions: (1) Axle in full jounce
against the metal-to-metal stop, (2) Axle at 4.5° roll with one side of axle in full jounce at the metal-to-metal stop and (3) Axle at design
position. Allowance for the tire chain clearance shown on a maximum grown tire must allow for (1.66 in.) clearance to the sides of the tire
and (2.5 in.) to the top of the tire. Be sure sufficient clearance is provided for suspension, axle, and tire and wheel through full vertical
travel (up and down).

Pipes, wiring, conduits and any other related components must not be placed where they cross the path of motion of the rear axle, driveshaft,
axle brake pipes, hoses, spring or tires. Such crossing could result in rupture, wear-through, or separation due to normal axle motion.

NOTE: Notification to the consumer may be required in certain states if tire chains cannot be used.
See chassis data information for additional clearances and for assistance in calculating trim heights.

Section 5 — Brakes

See The G Van Service Manual for brake specifications.

Due to the critical nature of brake systems, anyone making modifications or alterations must assume complete responsibility for system
reliability, performance and certification to FMVSS 105.

All G10 and some G20 models are equipped with front air dams below the front

bumperas shown in the illustration. These air dams are equipped with brake cooling openings as
shown. These openings should not be obstructed by the addition of any accessories that would
impede the flow of air to the front brakes.

It is mandatory that no change be made to the brake master cylinder location, brake pedal push
rod length or pedal position.

Ensure that the hydraulic brake system is free of air and hydraulic leaks. Bleed brakes if required,
following procedures as outlined in the G Van Service Manual. Ensure that the vacuum booster
system or hydraulic booster system is functional and free of leaks.

Check master cylinder fluid level and fill as necessary. Use only DOT3 Fluid from a sealed container. Delco Supreme 11 is recommended.
(Refer to Owner’s Manual).

Check power steering fluid level for models equipped with hydraulic booster brake. (Refer to Owner’s Manual).

Added floor covering or carpeting must not restrict service or parking brake pedal travel from released position to full pedal travel.
(Section 5 — continued on next page)
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(Section 5 — continued from previous page)

No body part or chassis-mounted component may be located within 2.0 in. of brake hose routing in all wheel and axle positions. All
exhaust system components must also have a minimum of 2.0 in. clearance to brake hoses in closest positions. (Be sure to account for
brake hose travel with suspension.) Note: Heat shielding is likely required with clearances even greater than 2.0 in. Keep the brake fluid
temperature below the boiling point of water under all operating conditions.

Body builder is to verify that the brake warning switches are operative. (The brake warning switch on models equipped with vacuum-
hydraulic brakes is located adjacent to the master cylinder vacuum unit.) This includes the brake system differential pressure. (The parking
brake actuator switch is mounted on the park brake apply mechanism which is mounted on the L.H. body side inner under the instrument
panel.)

The park brake system is equipped with an automatic adjuster. Do not separate the park brake cables unless the apply mechanism is

blocked out. The adjuster will wind in the cable until it can no longer be reconnected if not blocked (pinned). See the Pin UP procedure
outlined in Section 5, Enabling the Park Brake Automatic Adjuster, in the G Van Service Manual.

Section 6 — Engine

For additional information refer to Body - Section 1.
Air conditioning and auxiliary belt-driven equipment installation recommendations:
No alterations or additions to the accessory drive belt system will be warranted on either multiple belt systems or serpentine belt systems.

The serpentine belt type of drive is designed as a total system, incorporating a single poly-V belt and an automatic tensioner. In this type
of system, degrees of pulley wrap, belt tension, and pulley alignment are very critical factors. Modification is not recommended.

When additi