BIODIESEL BLENDING
TROUBLESHOOTING MANUAL

Table of Contents

1. Overview 0f Major COMPONENTS. ....iuiiiiiieiie e ee e e e e e e e et sneaneansaesaasnaenannns 2
2. Biodiesel TroubleShOOtiNg PrOCESS ....vuiiniiiiiiiiiieii it e e e e e e e e ens 3
3. ValVE FAULL..ceeiiii e e 4
4. NOFLOW FAULL ...cviiiiiiiiiii et 6
B, HIBh FLOW FAULL.....ee ettt et et e e e e e et eeneaeanananens 9
6. LOW FLOW FaULt. ... 11
7. Heater FAULL ...ceeiei et et e e e 13
7Y o] o1 o o | PP 15

For an overview of Semler’s Biodiesel Blending Cabinet, watch here.
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https://youtu.be/mzZcUYSZM7w

Overview of Major Components
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Biodiesel Troubleshooting Process

Order of Operation if
Multiple Faults are present.
Work in the following order:

No Flow

—
—

#1 C
an cause:
Valve Fault

-

High Flow

#2
No Flow Fault

#3
High Flow Fault

#4
Low Flow Fault
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Valve Fault

Condition:

Valve has not responded to commands from PLC as verified through feedback loop

Primary Causes:

1. Valve has become unresponsive

2. B100 Pump is not supplying product so valve cannot achieve desired blend no matter how much it opens
3. Valve has come out of calibration
4

Valve has failed

Outcome:

System sets alarm and tries to completely close valve if possible. System must be address and lane must be

reactivated
SEMLER INDUSTRIES, INC.
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Valve Fault Troubleshooting

Before beginning troubleshooting:
1. Record specific fault(s) occurring & their
respective lane(s)
2. Reset fault(s) and reactivate lane(s)
3. Allow subsequent transaction to occur to see
if fault re-appears

If fault reoccurs
immediately while
dispensing:

Go to control panel:
1. Go to settings screen.
Enter "0" as password.
. Press "Run Start-Up Routine"
. Begin Start-Up routine.
. Force valve to 45-degree position.
a. Verify valve position on screen
graphic
6. Force valve to 90-degree position
a. Verify valve position on screen
graphic
7. Close valve.
8. Did the valve respond to all
commands?

[GRFNETN]

Yes No

Bad valve - Refer
Reactivate lanes. to "Valve Trouble

Shooting Guide""

SEMLER INDUSTRIES, INC.
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No Flow Fault

Condition:
No bio has been registered through system while lanes are active and diesel flow is being recorded

Primary Causes:

1. Diesel pressure is too high and bio cannot inject into diesel line

B100 pump is not a high pressure model and bio cannot inject into diesel line
B100 pump is faulted

Valve is unresponsive and not opening

vk W

Bio Pulsar has gone bad and is not sending a signal for valve to open up while diesel is
flowing

6. Manual valve is closed upstream of blend cabinet

Outcome:
System sets alarm and tries to completely close valve if possible. System must be address and lane must be reactivated

SEMLER INDUSTRIES, INC.
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No Flow Fault Troubleshooting

Check diesel STP

Before beginning troubleshooting:
1. Record specific fault(s) occurring & their
respective lane(s)
2. Reset fault(s) and reactivate lane(s)
3. Allow subsequent transaction to occur to
see if fault re-appears

Is there bio in
Tank?

Alert store to

fi
Check volume via No SChed:‘etOr
Veeder Root TGS. product.
Yes
Are the shear
valves open below —No Open shear valves

dispenser?

Verify Bio Pump Status.
Are there any Faults on
Guardian Controller, or
Veeder Root Monitor?

No - B100 Pump is operating ———

Yes - Faults Present

Submersible Pump Faulted:

1. Address issue and restart
pump.

2. Re-active bio lanes and
check for fault after
monitoring new
transaction.
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pressure to all lanes.

Is diesel STP
pressure above
34 PSI?

Is diesel STP
fixed speed &
above 40 PSI?

Yes

Lower pressure on

g Check pump model
Mag VFC & cycle

and replace if high
pressure

No

power

Check B100 STP
pressure to all lanes

Is Bio STP

pressure below
44 Psl?

|

Check B100 STP for

clogged strainer or

Standard Pressure
Model

Verify Pulser on B100
is operating - See
Pulser
Troubleshooting
Guide

Is pulser
operational?

No Yes

{

Replace Pulser

!

Test bio meter
function

1. Make sure lane is active at bio controller
2. Reset volume totals on "% Calculations
under 'Data Screen™
3. Dispense fuel into test canister
a. Compare volume of fuel pumped
on bio controller versus fuel
dispenser
i. If volumes are equal - bio
meter is locked. Replace
meter
ii. If bio meter volume is
present and equates to
blend % required, consult
factory

SEMLER INDUSTRIES, INC.
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https://miro.com/app/board/uXjVLwSnE0Y=/?moveToWidget=3458764612571849796&cot=14

Pulser Troubleshooting Guide

Are there lights on the
pulser circuit board?
1. Open the pulser
cover.
2. Check for lights on
No the board.

y

Is there power coming to the
pulser terminals?

Using a multimeter, check for 24VDC
between the terminals labeled "VIN"
and "GND" on the terminal block.

Ty

No Replace pulser.

Is there 24VDC in the J-box?

Using a multimeter, check for 24VDC
between the terminals labeled "24V"
and "0V" on the top terminal block.

No
Check wire
connections to
pulser.
Y

Secure wires
properly.

Are the wires
terminated
securely?

Check the
corresponding
wire connections
at the control
panel.

Secure wires
properly.

RETURN TO LOW FLOW TROUBLESHOOTING TREE
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|

Yes

v

Can pulses be generated
manually?

1. Remove the terminal block from
the pulser circuit board.
Remove the board from the
enclosure by removing the 3
screws and pulling it out.
Re-insert the terminal block and
slowly rotate the magnet at the
bottom of the board and verify
with the technician at the panel
that flow is being detected.

4

w

No

Are the wires
terminated
securely on the
circuit board?

Replace pulser.

Pulser is functioning.
Return circuit board

and continue on the

main flowchart.

SEMLER INDUSTRIES, INC.
8


https://miro.com/app/board/uXjVLwSnE0Y=/?moveToWidget=3458764612546422650&cot=14
Jacek Blachut
Rectangle


High Flow Fault

Condition:

Blender has seem more than 1 GPM above target bio flow rate for 30 consecutive seconds

Primary Causes:
1. Valve is stuck in an “open position”

2. Valve has come out of calibration

Outcome:

System sets alarm, shuts down blending, deactivates lane and tries to completely close valve if possible.
System must be address and lane must be reactivated

ﬁ SEMLER INDUSTRIES, INC.
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High Flow Fault Troubleshooting

Before beginning troubleshooting:

1. Record specific fault(s) occurring & their
respective lane(s)

2. Reset fault(s) and reactivate lane(s)

3. Allow subsequent transaction to occur to
see if fault re-appears

CONFIDENTIAL. PROPRIETARY INFORMATION OF SEMLER INDUSTRIES, INC.

Does the
Fault return?

COMPLETE

)
1

Yes

Run the "Startup
Procedure". After

completion, wait for

the next transaction.

COMPLETE

—No

Fault return?

Yes

l

Calibrate the
Electric
Actuator

SEMLER INDUSTRIES, INC.
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https://www.youtube.com/watch?v=KJz-Mn4BKfY

Low Flow Fault

Condition:

Blender has seen less than 1 GPM below target bio flow rate for 30 consecutive seconds (adjustable to 99.99 secs)

Primary Causes:
1. Diesel pressure is too high and bio cannot inject into diesel line consistently

2. B100 pump is not a high pressure model and bio cannot inject into diesel line consistently
3. B100 pump is faulted

4. Valve is unresponsive and not opening

5. Bio Pulsar has gone bad and is not sending a signal for valve to open up while diesel is

flowing

Outcome:

System sets alarm. Blending does NOT shutdown
SEMLER INDUSTRIES, INC.
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ow Flow F

ault Troubl

eshooting

Before beginning troubleshooting:

. Record specific fault(s) occurring & their

respective lane(s)

Rest fault(s) and reactivate lane(s)

. Allow subsequent transaction to occur to
see if fault re-appears

wn

Verify Bio Pump
Status. Are there any

(
No - B100 Pump is operating

Check diesel STP
pressure to all lanes

Is diesel STP
pressure above
34 PSI?

Lower pressure on
Mag VFD & cycle

Is diesel STP
fixed speed &
above 40 PSI?

power

Check B100 STP
Pressure to all lanes

Is bio STP
pressure below
44psi?

No - Pressures all correct

Verify Pulser on B100 is
operating - See Pulser
troubleshooting guide

|

Is Pulser
operational?

No

v

Replace Pulser

—Yes

faults on Guardian
Controller or Veeder
Root Monitor?

\
Yes - Faults Present

-

Submersible Pump Faulted:
1. Address issue & restart pump
2. Re-activate bio lanes & check
for fault after monitoring new
transaction

v

Verify bio pump is
building pressure

Check pump model &
replace if high
pressure

Check pump model &
replace if high
pressure

1. Make sure lane is active at bio controller
2. Reset volume totals on "% Calculations under
'‘Data Screen™
3. Dispense fuel into test canister
a. Compare volume of fuel pumped on bio
controller versus fuel dispenser
i. If volumes are equal - bio meter is
locked. Replace meter
ii. If bio meter volume is present and
equates to blend % required,
consult factory

Test bio meter
function

SEMLER INDUSTRIES, INC.
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Heater Fault

Condition:

Back up temperature probe (TASB) is registering below 40F

Primary Causes:

1. Outdoor temperature is below heater differential threshold (OF)

2. Thermostat has been set too high in cold weather

3. Fuse(s) has blown in control panel

4. Door has been removed, is damaged or not been replaced correctly
5. Thermostat has failed

6. Heater has failed

Outcome:

System sets alarm. Blending does NOT shutdown

CONFIDENTIAL. PROPRIETARY INFORMATION OF SEMLER INDUSTRIES, INC.
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Heater Fault Troubleshooting

COMPLETE

Note:
Some (newer) panels
may have a dedicated
fuse per bio cabinet;
i.e. 120A1, 120A2, etc.

Locate Thermostat TASB and
open cover to reach dial.

Is dial setting at 40 F?

Rotate dial fully
counterclockwise. Reset alarm
at HMI. Did alarm clear?

Is

€—Ves

cabinet

temperature above

40F?

Heater fault recognized and reported

&—VYes

Record outdoor
temperature
(picture ideal)

~—_—

Record all faults

by lane
(picture ideal)

R

A

Reset Fault. Wait 5
minutes. Did fault
clear?

Verify if fuses are working.

Check for voltage between
terminals 120A & 100 A in main

control panel. Is voltage
measured 120VAC?

Yes

y

Go to the cabinet and open a
door. Physically touch the
Yellow Diesel Meter.

Is it warm?

Alternatively, you can place
your hand a few inches below
the heater to check if unit is
heating.

NOTE:

Do NOT touch heater. HOT!

I S

Yes

Open Junction box and
lace Ohm Meter leads
on terminals T & 24V

—_—

L

If the switch is closed ...

Open Thermostat
JB and ensure wires
terminated on
"HEAT" and "COM

Open Junction box and
place Ohm Meter leads
on terminals T & 24V

——

N

If the switch is open...

Replace
Thermostat

CONFIDENTIAL. PROPRIETARY INFORMATION OF SEMLER INDUSTRIES, INC.

No

No

Replace
Fuse

Measure incoming voltage to
the Fuse Block. Is voltage
measured 120VAC?

Allow heater to operate for a 1/2 day ~

Contact
electricians

Yes

Check incoming power
from Station's Main CB

No Panel (CB6 and CBS).
Circuit breakers
switched ON?

No

Switch on

Locate Thermostat TASA and
open cover to reach dial.

breaker

Is dial setting at 60 F?

Setto 60 F

No —p

Yes

v

( )
Open Junction box and place
Ohm Meter leads on terminals
120A & TASA
| J
e a
Adjust the temperature dial fully Reblice
in both directions. Does Yes —p Hepater
continuity change?
| J

Replace
Thermostat

SEMLER INDUSTRIES, INC.
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Verify if fuses are working:
Check for voltage between terminals 120A & 100A in main control
panel

RETURN TO TROUBLESHOOTING TREE ||

SEMLER INDUSTRIES, INC.
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Open Junction box and place Ohm Meter leads on
terminals T & 24V

@ -Red Test Probe @ = Black Test Probe

|| RETURN TO TROUBLESHOOTING TREE ||

SEMLER INDUSTRIES, INC.
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Open Junction box and place Ohm Meter leads on
terminals 120A & TASA

@ - Red Test Probe @ = Black Test Probe
I RETURN TO TROUBLESHOOTING TREE ||
SEMLER INDUSTRIES, INC.
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Valve

How many valves respond to
commands from the control screen?
1. Shut the B100 inlet valve.
2. On the screen, navigate to:
Advanced Settings - Valve Control

None

Is there 120VAC in the J-box?
1. Open the J-box on the skid.
2. Using a multimeter, check

for 120VAC between the
terminals labeled "120"

| |

w

. Starting with lane 1, activate the lane
and force the valve open. Verify with
a worker in the sump that the valve
is responding.

Repeat for each valve.

>

Only Some

Is there power at the
unresponsive valve(s)?
1. Open the actuator cover.
2. Using a multimeter, check
for 120VAC between the
terminals labeled "1" and
"4" on the top terminal
l block. (Page 4)

Yes j

Troubleshooting Guide

All

Do the valve(s) move in the
full range of motion? (0-90
degrees)

Verify by examining the yellow
valve indicators in the sump.

No —LYes

The valves are functional.

Return to the original
troubleshooting
flowchart.

Call factory

Are the remaining
wires running to
the valve

terminated

securely?

Check wire connections
at the actuator and the
J-Box.

Are the wires
terminatd
securely?

Yes l

Does the actuator illuminate LEDs or move in

calibration mode? (See page 4 for diagram)

1. Move dip switch #1 to the "ON" position and dip
switches #2 through #5 to the "OFF" position.
(Note: take care to not touch push button 3)

. Press push button 1 and the red LED should
illuminate and then the actuator should rotate
CCW until the valve is fully open. If there is no
motion, listen for sounds of the actuator trying to
move.

. Press push button 2 and the green LED should
illuminate and the actuator should rotate CW
until the valve is fully closed. If there is no motion,
listen to sounds of the actuator trying to move.

4. Once finished, move dip switch #1 back to off.

Check the corresponding
wire connections at the
control panel.

Secure wires properly.

Secure wires properly.

N

Valve Circuit Board Diagram

Top Terminal Block

w

No lights, no motion,
continuous motor
sounds

Lights illuminate and
valve turns

0Z61S09000-NS
007 1A
»60FP10€
SILLLAY

Calibrate valve (See
Operation Manual)

Replace actuator.

Push Button 1
Push Button 2
Push Button 3

Dip Switch 5
Dip Switch 4
Dip Switch 3
Dip Switch 2
Dip Switch 1

N A,
=
82

| Side Terminal Block I
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Faults

BIO-DIESEL BLENDER

Data

Settings
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SETTINGS

RESET DEFAULT
SETTINGS

Run Start-Up Routine

l ||LowF|aw||HimFInw||NnFlaw|| || || Meter ||Timeand|| l
Bio Percent Fault Fault Fault Valve Fault Heater Fault Calibration Date Main Screen
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BIO-DIESEL BLENDER

Begin Start-Up Routine

22



1. SELECT

Feedback Feedback

A [

2. VERIFY VALVE OPENS TO 45°

Feedback

S
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1. SELECT

Feedback
ki &8

2. VERIFY VALVE OPENS TO 90°
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VALVE ACTUATOR VERIFICATION

7 ~N /7 ™~
Truck Blender 3| | Auto Blender 1

N
Truck Blender 2

28 20
&8 &8

o 45 o 35
N\

e

.45
D

3. SELECT IF VALVE RESPONDS CORRECTLY

I Next Blending I

2. VERIFY VALVE CLOSES TO 0°

RETURN TO TROUBLESHOOTING TREE
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1. SELECT TO REACTIVATE LANE

Truck Blender 2

Truck Blender 3 Auto Blender 1

RETURN TO TROUBLESHOOTING TREE
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