Engineered Off-Road Systems

Bronco SAPS Installation Instructions

SAPS - Safe Accessory Power System



IMPORTANT — PLEASE READ BEFORE BEGINNING INSTALL.:

You may consider 7 pages of instructions completely unnecessary and even “over the
top” for a simple DC electrical fuse-box system with 2 mounting bolts and 7 largely
similar, fused electrical connections. Yes, our instructions are verbose but also
thorough. We try to provide a lot of safety tips during the install, context, data and best
practices to result in a safe and reliable system. Improvements to other parts of our
own rigs electrical accessory cabling were identified and implemented during our first
SAPS installation as should absolutely happen during your installation. Cables (and
their associated terminations, gauges, insulation, routing and protection), materials,
structures, mechanical connections and properly torqued fasteners must all work
together to make a high quality and safe system. Of course, installing any aftermarket
electrical accessory in your vehicle is entirely at your own risk and discretion, from a
simple stereo to a high power winch. The guidance here is to help ensure your install is
accomplished as quickly and with as much resulting safety as possible and so that the
result is a complete, high quality system. Unfortunately, vehicle fires, especially in
heavily modified vehicles, are certainly not exceedingly rare. Your adherence to these
instructions and suggested best practices will significantly reduce the likelihood of such
a dangerous situation even loosely related to this product.
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Tools needed (normal installation, fuse install, remove/reattach fuse box):

e Ratchets %” and V2" e Ratchet u-joint

e 10 mm, 13 mm and 13 mm deep sockets ¢ Philips hex bit and 74" hex-socket adapter
e Phillips screwdriver (for AMI fuses)

e Socket extensions e 5mm Allen key or driver

e Box knife (remove/install SafetyHub fuse block)

The tools and materials required to install or modify your existing accessory +12V DC
cables to mate to the SAPS are not listed here. Those include cable cutters, strippers,
crimping tools, heat gun (for heat shrink), ring and butt splice terminals and perhaps
even soldering equipment. Advice for some of these tools is included herein.

1. REQUIRED. Preliminary Steps. Do not do your final install of the SAPS assembly before
completing 1 a), b) and c). These insure you have proper cables and connections to the 3 higher
amp circuits with bolted terminals.

a. Determine which of the 7 circuits you will be using and their fuse requirements. The
sizes and capacities of the SAPS are 4 standard automotive blade fuses (aka ATC type,

1-20 A) and 3 larger/higher current bolt down fuses (aka AMI type, 25-170 A). Do not
exceed 20 A per blade fuse nor 170 A per AMI fuse. Also, the

maximum simultaneous current supported by the system is 230 A.
Determine your devices amp draws, which will be used simultaneously and do not
operate such that this total current exceeds 230 A. This is less than the specification
from Blue Sea Systems for the SafetyHub 100 Fuse Block (which is 280bA). The SAPS
maximum current is determined by its 1 gauge cable, jacket type (very high
performance TPE) as well as its underhood environment and temperature. Do not
replace the cable that came with your SAPS in an attempt to increase the systems peak
current capacity. Use a plastic pry tool or flat screwdriver to pop the yellow fuse cover
latches if you cannot release them with your finger. A special aluminum spacer,
flange nut and the cable clamp, used later in the install, are stored the fuse area
of the SAPS for shipping.

b. Install any of the larger 3 AMI fuses for any of those circuits you will use. Do not install
the smaller ATC fuses now. AMI fuses can be installed after the SAPS assembly is in
place, but it is somewhat awkward to reach and tighten the Phillips head screws on the
AMI fuses. | suggest a V4" ratchet, hex ratchet adapter and hex Phillips bit to reach the
fuse screws closest to the outside of the vehicle. The others can be reached with a
screw driver. MAKE SURE YOU DISCONNECT (OR HAVE NOT CONNECTED) THE
MAIN SAPS CABLE TO THE VEHICLE BATTERY BEFORE REMOVING OR
INSTALLING ANY AMI FUSES AS YOUR TOOLS WILL LIKELY CREATE A SHORT
CIRCUIT WHEN CONTACTING THE SAPS BRACKET.

c. Test fit the assembly and mark required locations for the ends of the large gauge cables
that attach to the SAPS with ring terminals. Blue masking tape placed on the fuse box
cover and on the subframe (as shown below) will provide a guide for how long these
cables should be. Do account for the length of the ring terminals. The detailed test fitting
follows below in steps 2-6.
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2. Loosen these two bolts (10 mm heads) under hood, on the driver’s side, on the fender. Loosen
them significantly, but they do not need to be removed.

3. Release the hood release cable from its guide by prying the clamp open with your finger while
simultaneously pulling the cable away from the clamp.

4. Optional: Cover the top of your fuse box with painters tape to protect the plastic from minor
scratching. Possible resulting scratches are shown in the photo above in Step 1 c¢). Slide the
SAPS assembly into place and begin inserting the front of the bracket mounting tab into the slot
under the front loosened bolt. It is a tight fit and some rolling/tilting of the assembly is required.

(Apologies for the mess of accessory wiring and fuse holders here,
this was the initial/first install and those have been subsequently cleaned up by my SAPS!)
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5. Push the assembly forward, hard, until it does not move any more.

6. Rotate the assembly toward the outside of the vehicle, pivoting around the front mounting point,
until the rear mounting slot is in place. It will stop when fully aligned and it will look like this.

The top of the mounting bracket does not disappear fully under the fender as highlighted above.

At this step when initially test fitting, mark the fuse box and/or frame member with tape to indicate
proper cable lengths. Again, include the lengths of the ring terminals. Refer back to the picture in

step 1 c). Remove the SAPS, install or modify the cables for the circuits to the AMI fused circuits

you will be using.

Best Practices For Cable Termination: We recommend Molex Permaseal ™
5/16” (same as 8 mm) Ring Terminals for these higher amperage connections. These
are available for 8 — 22 AWG wires. 3M Scotchlok™ Butt Splice/Ring Terminals are also
great. These terminals mechanically crimp and then have an adhesive lined heat shrink
boot/cover. This adhesive helps keep moisture out of the connection. These can be
ordered in small quantities at reasonable prices from Digikey ( https://www.digikey.com
). For devices requiring above about 50 A or 6 AWG or larger, | suggest tin plated,
copper tube terminals crimped with a heavy duty, hand operated, hexagonal crimping
tool. This iCrimp is a very nice “bang for the buck” crimping tool:
https://www.amazon.com/IWISS-Terminal-Crimping-6-50mm%C2%B2-
Electrician/dp/B017S9EINA . You should also cover the tube portion of the tube
terminals, extending 72" or so on to the cable with heat shrink, again adhesive lined
heatshrink is recommended. This is also available from Digikey.

Once all of the higher amperage cables are prepared at the correct lengths and appropriately
terminated, fully install the SAPS and tighten the two fender bolts above it.

7. Install your terminated cables to the studs and torque the bolts. Do not attempt to tighten or

loosen these termination nuts with the fuses installed AND battery connected.
There is a significant risk of a short circuit when a tool contacts the SAPS bracket or another
grounded component. A slim torque wrench will fit or alternatively, use a u-joint and extension.
Torque values are provided in the Appendix.
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8. Route the SAPS battery cable under the hood release cable. You may need to also release the
hood release cable from its front clamp as well.

9. Route the battery cable next to the battery bracket clamp bolt: PLEASE READ ALL OF THIS
STEP BEFORE PERFORMING IT. Remove the rear battery clamp nut entirely with a 13 mm deep
socket. Place the provided aluminum spacer over the stud (again the aluminum spacer and M6
flange nut are inside the fuse box for shipping). To install or move the battery cable clamp, flex it
by prying with your fingers near the inner diameter of the cylindrical part that fits over the cable
(i.e. do not try to get the clamp wide open by pulling apart it’s flat tabs and do not fit the clamp
over the cable while parallel to it— these are much more likely the break the clamp). See figures
below. Place the clamp so the battery cable is behind the stud (toward the rear of the vehicle) and
so the flat base of the clamp is facing downward on the battery clamp bracket. Make sure both of
the holes in the cable clamp are aligned and concentric with the aluminum spacer before placing
and tightening the nut. The spacer is thicker than the clamp and prevents it from being crushed,
so the full factory torque is used on the nut. Torque values are provided in the Appendix.

(note: the aluminum clamp spacer is fully obstructed from view by the flanged battery clamp nut with its captive washer)

10. Install SAPS cable to the battery bus bar: Install on to the bus bar lug under the red cover, closest
to the outside of the vehicle. The sides of the lug receptacle are slightly smaller than the width of
the right-angle SAPS cable lug. Use a box knife to trim the plastic on both sides of the stud to
accommodate the cable lug (picture on next page). The amount required is shown below in the
picture. It is small, only about .04” or 1 mm per side. Use the supplied M6 flanged nut to secure
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the SAPS cable and torque as per values in the Appendix. Pop the hood release cable back into
its guide(s).

11. Modify or install cables for circuits to the ATC (blade) fuses: We recommend Molex Permaseal™
Butt splice Connectors (mechanically crimped + adhesive lined + heatshrink) for these 4 smaller
loads (via the red pigtail wires in the connector, which are 14 AWG). These Molex Butt splice
connectors are shown in translucent blue in the picture below. The cables for these circuits can
easily be installed or modified with the SAPS fully installed, however the blade fuses should not be
installed. You will most likely be trimming these 4 red wires on the connector for a clean
installation. The picture below shows both of the cable types fully installed to the SAPS.
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12.

13.

14.

As required for your cabling connections (or otherwise while in service) remove the connector
from the fuse box by pulling the red locking tab (toward the passenger side of the vehicle when
the SAPS is in place) and then pinching the black flexible tab near where the wires exit the top of
the connector while pulling upward on the connector.

Install the ATC (blade) fuses and as per your previously determined fuse requirements, reconnect
the SAPS connector and lock in place with the red tab.

Look for any places where vibration might cause excessive movement of all of your cables, where
there could be risk of cutting or abrasion or where you want to prevent the cables from contacting
certain components. Use zip ties and adhesive cable tie mounts to prevent such cable
movements.

PROFIT. You have safe, great looking and professionally wired accessories!

Suggested additional best practices: Use Tesa Tape to wrap your wiring or slide on
some Techflex sheaths (braided nylon cable protection sleeving). Techflex was used on the larger
cables to the AMI fuses in the image above. Also, route all cables intelligently so insulated only or
even protected cables have no sharp edges near them which could be sources of wear or
abrasion. If those spots can’t be avoided, use zip ties; and when needed, zip ties on adhesive
cable tie mounts to ensure the wires do not contact areas of possible abrasion or cutting. Use the
correct crimping tool/dies for whichever butt splice and ring terminals you select. Regular opaque
plastic insulated terminals require a different crimp tool/die as opposed to the
recommended ones here with translucent heat shrink insulation. | like this exchangeable die,
high leverage crimping tool from iCrimp: https://www.amazon.com/s?k=BO8DRCRRCAQ . Pull hard
on your crimped terminals to insure you achieved a reliable connection. Connections which
are not fully crimped tight can cause a variety of very undesirable effects
including poor device performance, high resistance, overheating, corrosion

and even fire. Don’t cheap out on these items; genuine Molex or 3M terminals (ring and butt
splice), genuine Tesa tape, genuine Techflex and cable tie mounts with genuine 3M VHB adhesive
are worth the extra pennies! 3M VHB adhesives are typically rated for a continuous operating
temperature range of approximately -30 °F — 165 °F, which should cover most applications for
cable routing of accessories underhood with zip ties.
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Appendix — Torque values

e Fuse block mounting bolts (M6 thread, M5 Allen key): 40 in-Ib / 4.5 Nm
(with Loctite 242 or 243). This ships already assembled and torqued.
e Battery Tie Down Strap Nut (M8 thread, 13 mm socket): 18 ft-lb / 25 Nm
e Battery cable lug to fuse block stud (M8 thread, 13 mm socket): 13 ft-lb / 18 Nm
(this also ships installed/torqued)
e AMI circuit stud connections (external) (M8 thread, 13 mm socket): 13 ft-lb / 18 Nm
e Nuts on AMI fused terminals (internal) (M8 thread, 13 mm socket): 13 ft-lb / 18 Nm
e AMI fuse screws (M5 thread, Phillips head): 27 in-Ib / 3 Nm
e M6 nut on battery bus bar (for connecting SAPS cable): 10 ft-lb / 14 Nm

Note: Some torque values are purposefully different than recommendations from Blue Sea
Systems, the manufacturer of the fuse block.
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