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HYPERFUEL VALVE
FUEL CONTROL SYSTEM

FORM HYPERFUEL 0l 3-06
DEVIATION FROM THESE INSTRUCTIONS MAY LEAD TO
WARNING: !MPROPER ENGINE OPERATION WHICH COULD CAUSE
* PERSONAL INJURY TO OPERATORS OR OTHER NEARBY
PERSONNEL.

1.0 OVERVIEW

1.1 The Altronic HyperFuel Valve digital system has been de-
signed forapplication on large, natural gas fueled engines
and integral compressors. This system is field-program-
mable and provides fuel control and engine speed control as
well as diagnostic features. The HyperFuel Valve system con-
sists of three main parts: a user interface Logic Module, an
engine-mounted Power Module and an engine-mounted
Distributor Module.

1.2 This document provides instructions and descriptions to
be used in the operation of the control system, and does
not cover physical installation. Reference form HYPERFUELII
for instructions regarding installation and mounting.

THEHYPERFUEL VALVE SYSTEM MUST BE CONFIGURED PRIOR
WARN I N » TO USE ON AN ENGINE. REFER TO SECTION 9.5 TO VIEW THE

= CURRENT CONFIGURATION. VERIFY EEPROM PROGRAMMING
PRIOR TO STARTING ENGINE.

2.0 THE LOGIC MODULE USER INTERFACE

o] o

2.1 Analphanumeric, 16 character x 2 line back-lit LCD display is used | {| N . 9

to provide output to the user. A sealed membrane keypad is used | | vower  auaww

to accept user input. The LCD display and the keypad function to- | {| ® ° ° e

gether to provide an interactive user interface which prompts the | ||

user as different functions are selected. I gltronic’

e entral Modo

2.2 Two LED indicators are also provided on the front panel. The Power I :

(green) LED is illuminated when the logic module is powered and | |

operating. The ALARM (yellow) LED is illuminated when a fault or | [| =l=lzln

warning is present. The ALARMLED flashes when an alarm condition | | HFREB

has been acknowledged. I DEBEE

0| e () & B B s

2.3 Inside the Logic Module, three additional red LED’s are provided | | S "

for troubleshooting. (= = S
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HYPERFUEL VALVE FUEL CONTROL SYSTEM

3.0
3.1

4.0
4.1

4.2

DESCRIPTION OF OUTPUT SWITCHES

Three output switches provide a means of communicating the cur-
rent control status to other systems. These switches have isolated
outputs and share one common return path which is not referenced
to engine or power ground. They will be in the open condition when
the unit is not powered. A typical application would be as a relay or
solenoid coil driver.

The FUEL-CONFIRM OUT switch is closed to signal that the fuel valves are
being actuated.

The SHUTDOWN OUT switch is closed to signal that the controller has detected
no faults which would result in a self shutdown. Upon detecting a fault that
would result in a self-shutdown of the controller, this switch will open.

The ALARM OUT switch is closed to signal that no unacknowledged faults or
warnings are present. Upon detection of a fault or warning, this switch will
open. This output is designed to control an alarm indicator or sounding device.

UNDERSTANDING THE HOME SCREEN

A series of “home” screens are used to describe the current status
of the control system. The LCD display always reverts to one of the
home screens after a keypad operation is completed or times out.
The home screen is designed to display the most critical operating
parameters on one screen.

All of the home screens provide a status word in the upper left cor-
ner, the engine speed (xxxx RPM) in the upper right corner, the
governor command fuel pulse width (xx.xx mS) in the lower left
corner and the global fuel timing (xxx.x°) Btdc in the lower right
corner. Four modes are provided to control the governor setpoint
target. The present control mode is indicated by one of five different
characters located in the center of the top line of the display.

M = Manual mode via the keypad
W or R = automatic local settings for Warmup/Running (time delay transition)
L= automatic remote 4-20 mA current Loop
S = automatic remote Serial control over RS-485

FORM HYPERFUEL 01 3-06



4.3

4.4

4.5

4.6

4.7

HYPERFUEL VALVE FUEL CONTROL SYSTEM

THE READY MESSAGE is displayed when the controller is ready for the
engine to crank for starting.

F.

|:| -n

5
12.688m5 185,

READY 1 M

THE SYNCING MESSAGE is displayed while the control system verifies
signals from the engine pickups, once the engine begins turning.

SYMOIMG W VBERFM
12.88m5 185, 68°

THE STARTING MESSAGE is displayed when the fuel valves begin actuat-
ing and the start up speed has not yet been met. While this screen
is displayed the governor is disabled and the command pulse width
will be at the start pulse width setting.

STETIMG W 25EFM
12.88m5 185,87

THE FUELING MESSAGE is displayed when the start RPM speed thresh-
old has been met and the governor begins changing the command
pulse width in order to obtain the target speed.

FUELIMG W 25EREFM
11.868m5 185,87

THEGALLOP MESSAGE is displayed when the governor pulse width com-
mand goes below the minimum pulse width setting. In this mode,
valves will only be actuated if the logic has accumulated enough
fuel to send the minimum pulse width. This will work to avoid lean
misfire during warm-up or unloaded conditions by maintaining a
rich enough mixture to fire a cylinder when more torque is needed,
and by not fueling a cylinder when more torque is not required.

SEREFM
5.8

GEHLLOF W 2
S BEmS 1
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HYPERFUEL VALVE FUEL CONTROL SYSTEM

4.8 THEMAX-PWMESSAGE is displayed when the governor pulse width com-

4.9

mand is larger than the maximum pulse width setting. In this condi-
tion the displayed and delivered pulse width is limited to the max
pulse width limit. The pulse width limit is designed to provide a max
torque limit beyond which the cylinders will not be fueled. If this con-
dition persists for 5 seconds, a warning condition will be flagged.

MAE=-FW W 2538REFH
19,949m5 185.8°

THE STALLED MESSAGE is displayed when a loss of rotation is detected
after the controller has been fueling and neither a SHUTDOWN or FAULT
has occurred. This signifies that the engine has stopped without any
detected cause from the control system.

STHLLED W BRFM
12 B8mES 185.8°

4.10 THE WARNING MESSAGE supersedes all of the above home screens if a

warning condition is present. When any warning exists, a VIEW DIAG-
NOSTICS message will flash on the bottom line of the display. The con-
trol system will continue to operate under a warning condition, while
alerting the operator of a potential problem in several ways: by turning
on the front panel ALARM LED, by changing the state of the ALARM OUT
switch (switch opens), and by displaying the WARNING MESSAGE.

WHEMIMG W 258EFM WAREMIMG W 258RFM
15.88m5 185,87 WIEW DOIAGHOSTICE:

4.11 THE FAULT MESSAGE supersedes all of the above home screens if a di-

4

agnostic fault condition is present. When a diagnostic fault exists, a
VIEWDIAGNOSTICS message will flash on the bottom line of the display.
The control system will stop operating under a fault condition, and
will alert the operator to the problem in five ways: by turning on the
front panel ALARMLED, by changing the state of the FUEL CONFIRM OUT
switch (switch opens), by changing the state of the ALARM OUT switch
(switch opens), by changing the state of the SHUTDOWN OUT switch
(switch opens), and by displaying the FAULT MESSAGE.

FHULT W BRFM FHULT i BRFM
WIEW DIHGHOSTICS 12.88m5 185.8°

FORM HYPERFUEL 01 3-06

NOTE: The various types
of diagnostic warnings are
described in section 10.0.

NOTE: The various types of
diagnostic faults are
described in section 10.0.



NOTE: An engine that

was previously stopped
by grounding the Shut-
down input, will continue
to display the shutdown
message even when the
shutdown input is no lon-
ger grounded providing an
indicator of what stopped
the engine. In this case,
the action of attempting a
restart will automatically
transition to ready and
begin the start sequence.

HYPERFUEL VALVE FUEL CONTROL SYSTEM

4.12 THE SHUTDOWN SCREEN supersedes all other home displays if the shut-
down input is grounded or if the shutdown input was grounded and
the engine has not stopped rotating. This message indicates that the
control system is not fueling because the shutdown input is now acti-
vated or when the engine was previously stopped due to an activated
shutdown input or a fault condition. The FIRE CONFIRM OUT switch will
change state (switch opens) and the other outputs will function as
described based on the existence of faults or warnings. If a fault or
warning exists while the controller displays shutdown, a VIEW DIAG-
NOSTICS message will flash on the bottom line of the display.

SHUTDOH HREFH INDICATES THAT THE SHUTDOWN
o EEMS 165, 8¢ INPUT CAUSED THE SHUTDOWN
_/
SHUTOOWH ARFM IFAWARNING OR FAULT IS PRESENT,
UIEW DIAGHOSTICS BOTTOM LINE WILL FLASH TO VIEW
_/
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HYPERFUEL VALVE FUEL CONTROL SYSTEM

5.0 ADJUSTING GLOBAL RETARD

5.1 Global retard is an adjustment affecting the fuel delivery angle of all
cylinders equally. This is similar to the adjustment of global spark
timing of an ignition system; however, fuel delivery is typically
timed to begin 140° to 90° Btdc. Adjustments made as described
below will be in effect as changes are made and will remain in effect
until another adjustment is made.

5.2 To adjust global retard:

FROM
FUELIMG W 2SERFPH
11,BBnS  185.8° J PRess | TIMING
-
THEN AT
+=ELOBALLEMGIMNE f
L=CYLINDER S IHOU PRESS
/ -
THEN AT
+= ADJUST RETARD ;
l= SELECT MODE PRESS
_/
THEN AT

MAH DELAY 18,57
TlE=sc 185.8%BLdc

PRESS TO PRESS TO PRESS TO
INCREASE f DECREASE EXIT

5.3 The increment of timing change is dependent on the number of
holes or teeth being sensed. The minimum timing change is equal
to “90/N” where N = no. of holes or teeth.

6 FORM HYPERFUEL 0l 3-06

NOTE: Display also includes
resultant timing.

EXAMPLE: For 360

holes, the minimum tim-
ing change increment is
90/360 = 0.25 degrees.



6.0
6.1

6.2

NOTE: Display shows RPM
Map OFF.

HYPERFUEL VALVE FUEL CONTROL SYSTEM

SELECTION OF GLOBAL TIMING MODES

Several options exist with regard to global timing modes. Once the
global timing mode menu is entered as described below, the status
of each option can be viewed and changed.

FROM

FUELIMG W 2S8RPM
11.88mS 185, @0 PRESS

THEN AT

4=CYLINDERCIHOU

T=GLOBALCEMGIMNE J f
PRESS

THEN AT

.T.
i

ADJUST REETARED *
SELECT MODE PRESS

ENABLE OR DISABLE PRE-CONFIGURED FUEL RETARD CURVE

The first mode selection can enable or disable the pre-configured
fuel retard curve versus engine RPM. To configure the RPM retard
curve, reference form HYPERFUELPI.

AT THE NEXT OPTION SCREEN

EFM RETARD MAF
Ton-OFFEHext Esc

PRESS TO PRESS TO

TURN ON f TURN OFF {
_____/

PRESS PRESS TO

FORNEXT | NEXT | ESCAPE

OPTION

ﬂ!’ir:)mc@ www.altronicinc.com 7



HYPERFUEL VALVE FUEL CONTROL SYSTEM

6.3 ONE-STEP RETARD FEATURE

The next mode selection describes the one-step retard feature.
When the one-step feature has been configured, the screens pro-
vide a means to view the current timing on the bottom line and to
view and adjust the retard offset on the top line. The default con-
figuration selects one-step retard to be controlled by the Misc Input
terminal. The additional retard would be implemented when the
input is grounded. The third screen indicates that one-step retard
feature is not configured.

NEXT MODE, 1 STEP ACTIVE

1 STEF EET 1@.8°
TlE=sc B, 0Bt

OR 1 STEP INACTIVE

F I

] |.'|'
]

s

L.
0z
Pl

[T in
iy

i

ol
en )

en )

3 n
I
-]

1 =
14

PRESS TO PRESS TO
INCREASE f DECREASE *
______J

PRESS PRESS TO
FORNEXT | NEXT | ESCAPE
OPTION

________/

OR 1 STEP NOT CONFIGURED

OHE-STEF FERTUREE
HOT PEESEHT Hext

8 FORM HYPERFUEL 01 3-06



NOTE: 2.5 degrees advance
for output A.

7.0
7.1

7.2

7.3

7.4

HYPERFUEL VALVE FUEL CONTROL SYSTEM

ADJUSTING INDIVIDUAL OFFSETS

The fuel timing of individual cylinders can be offset by up to 3 de-
grees of advance or retard. Adjustments made as described below
should be considered temporary. The control will revert to the val-
ues saved in the EEPROM on every start or power-up. To save tem-
porary adjustments to the EEPROM. SEE SECTION 8.0.

Enter the individual timing adjustment menu as described below.
FROM

il

13.88m5 185.8°

FUELING E 388RFH J
L PRESS

THEN AT

+=ELOBALLEMGIMHE *
L=CYLIMDERS THOW PRESS

THEN AT

t+= ADJUST OFFSET f
L= SELECT MODE PRESS

The individual fuel timing adjustment screen identifies the valve
output(s) to be adjusted, and the degrees of offset in use for the
output(s).

THEN AT

YL A E.S“FIEIUJ

i E=sc Mexht
PRESS TO PRESS TO
ADVANCE f RETARD {
-
PRESS TO PRESS TO
SELECT | NEXT | EXIT
NEXT CYL.

The output identification characters will be provided as follows:

Al A2 Bl B2 C1 C2 etc

ﬂ,“‘r:)n‘lc@ www.altronicinc.com 9



HYPERFUEL VALVE FUEL CONTROL SYSTEM

8.0
8.1

8.2

8.3

INDIVIDUAL CYLINDER OFFSET MODES

Two additional functions with regard to individual cylinder fuel timing
offsets are provided. These functions can be accessed from the indi-
vidual timing mode menu which can be entered as described below.

FROM

FUELIMG K Z88RPM

15,86mS 165, 6° PRESS

THEN AT
+=ELOBALEENGIMNE ‘
L=CYLIMDERCIHOU PRESS

THEN AT
t+= ADJUST RETARD ‘
L= SELECT MODE PRESS

SAVE CURRENT OFFSETS

The first function can be used to save the current (temporary) indi-
vidual offsets to the EEPROM. When this is done, the controller will
load these new offset settings every time the engine starts.

AT THE FIRST OPTION SCREEN

EMTER 0OF HERT

PRESS TO PRESS PRESS TO
SAVE ENTER FOR NEXT EXIT
OFFSETS OPTION

RESETALL OFFSETS
The NEXT mode function can be used to reset all cylinder timing off-
set values to zero (both temporary memory and EEPROM).

AT THE SECOND OPTION SCREEN

SHUE CYL OFFSETS J

EMTER 0OF HESRT

PRESS TO PRESS PRESS TO
RESET ENTER FOR FIRST EXIT
OFFSETS

RESET OFFSETS =8 J

10 FORM HYPERFUEL 0l 3-06



NOTE: Adjustment of this
parameter should be done
while individual cylinder
offsets are all at zero.

9.0
2.1

9.2

9.3

HYPERFUEL VALVE FUEL CONTROL SYSTEM

SETUP CONTROL OPTIONS

Additional control settings and display features can be accessed
under the SETUP menu. Changes made under the SETUP menu are
stored in EEPROM and remain fixed until changed. The SETUP menu
can be entered as described below.

FROM

15 BE8mE 16

FUELIHGE B Z80EPH
= RS PRESS

ADJUSTTHE ENGINE OVERSPEED SETPOINT

The first SETUP screen is used to adjust the engine overspeed set-
point. The setpoint can be adjusted in increments of 5 RPM to a
maximum of 1275 RPM.

AT
AOJUST OUERSFEED
tb Ezc 338 RPH
PRESSTO [ , | PRESSTO
mcrease| 4 | DEcREAsE|
______/
PRESS [ | PRESSTO
FOR NEXT EXIT
opTioN | NEXT

SPECIFY THE RESET PIN POSITION

The next SETUP screen is used to specify the exact position of the
reset pin. Both the reset position and the engine timing are dis-
played. Adjustments are made to make the displayed timing match
the actual fuel timing as verified with a timing light on valve drive
output. Adjustments affect the displayed timing but do NOT change
the actual timing of the fueling.

AT
RESET AT 138,57
ThE=c 185.8°Btdc
PRESS TO PRESS TO
INCREASE f DECREASE {
_______/
PRESS PRESS TO
FORNEXT | NEXT | EXIT
OPTION

ﬂ!’ir:)mc@ www.altronicinc.com 11



HYPERFUEL VALVE FUEL CONTROL SYSTEM

9.4 ENABLE OR DISABLE VALUE PROTECTION
The next SETUP screen is used to enable or disable VALUE PROTECTION
of all user values in the EEPROM. When protection is on, none of the
EEPROM settings under the SETUP, CAL, CYL BIAS or TIMING menus can
be changed. This feature can be used to provide limited protection
from random changes by inexperienced operators.

AT

LRLUE PROTECTION
TonsOFFiHext Esc

PRESS TO PRESS TO

TURN ON f TURN OFF {
PROTECTION PROTECTION
________/
PRESS PRESS TO
FORNEXT | NEXT | EXIT
OPTION
_______/
9.5 VIEWTHE CONFIGURATION COMMENTS NOTE: Because EEPROMS

The next setup screen can be used to view the configuration comments
which describe the configuration of the control system. There are 8
screens which can be rotated to the display using the NEXT key.

AT

can be reconfigured (us-

ing a PC and Altronic’s
configuration software),
these comments should be
WIEL SYS. SETUR J viewed to identify and verify

Ry g )
Mt =0, Enter the configuration settings
of the unit prior to opera-

tion. Refer to form HYPER-

PRESS TO PRESS TO PRESS TO . : _

VIEW ENTER Go 10 EXIT F_UEL PI for furthei.' informa

CONFIG tion on configuration.
OPTION

12 FORM HYPERFUEL 01 3-06



HYPERFUEL VALVE FUEL CONTROL SYSTEM

The following types of screens can be viewed by pressing ENTER to start and NEXT to advance.

Firing Pattern code: (F2A360.HS100) e
Special Feature code: (#001) (1 step default) FZRIeE HoloB#EE] NEXT
Engine Type: (2cyc) (6cyl) 2ouc, bodl.3Zoul
Output Connector Configuration: (320ut)
Date Configured: (07-01-02) o A
Time Configured: (1200) | Gr-Bl-gz o loind NEXT
Configured By: (User Name) BuiGara k.
Screen currently not defined in HyperFuel system NEXT
RPM Retard Curve Description EFM EETERED: HO NEXT
(not typically active)
Location: (User specified) LOCATION: ALT. NEXT

GIEAED OHIO U=A
Engine Number or Description:  (User specified) Efj ‘r3 E fjl;: : 4T Il_ll:l'l_il o NEXT

AP . -t

USER
Special User Comments Area #1: (User specified) COMMEMTS #1 NEXT
LUSER NEXT

Special User Comments Area #2: (User specified) COMMEMTS #2
Rotation continues through the 8 Fﬂn-—'E E‘ H 188H#E8Ea1 NEXT
Configuration Comment Screens S, Wl 3dout

ESC to exit to Home Screen @

ﬂ,“‘r:)mtf www.altronicinc.com 13



HYPERFUEL VALVE FUEL CONTROL SYSTEM

BREAKDOWN OF FIRING PATTERN CODE:

F represents the number of outputs used, in this case 6 (G =7, L= 12, etc.)
2 represents the cycle type of the engine

2 =standard two-cycle

4 = standard four-cycle
A represents the Altronic pattern code (see Altronic 1-CPU Application List)

360 represents the number of gear teeth to be sensed on the crankshaft

H represents a designator for HYPERFUEL or CPU-2000 Logic Module

S S = non-standard speed curve vs. current, factory programmed
N = non-standard speed curve vs. current, non-factory programmed
X = no currentloop retard control of fuel timing
100 represents the special version number (only exists for types N and S) Note: Special Version
number must be selected
#001 represents the special feature code and properly documented
(total sum of all selected options; 001=default) by the originator.

016 = use 1 step retard when RPM is less than 200
001 = use 1 step retard when Misc Input is grounded

14 FORM HYPERFUEL 01 3-06



HYPERFUEL VALVE FUEL CONTROL SYSTEM

9.6 ENTERTHE CONTROLLERTEST MODE
This test mode can actuate all the fuel valve outputs in rotation, or
individual outputs at a slow rate. This feature can be used to trou-
bleshoot valve wiring and power module operation. Test mode will
terminate if rotation of the engine is sensed.

AT

FUM TEST MODE
Mext =z Enter

PRESS PRESS PRESS TO
FORTEST |ENTER | FOR NEXT EXIT
MODE OPTION

THE OPERATOR MUST BLOW DOWN THE FUEL SYSTEM AND
WARN I NG. FULLY PURGE THE ENGINE OF COMBUSTIBLE MIXTURES

= PRIORTO SELECTING THE TEST MODE OPERATION. PRESSING
THE ENTER KEY AGAIN IS A CONFIRMATION OF THIS ACTION.

THEN, BEFORE STARTING TEST MODE

15 FUEL DISAELED J

A Ertoer
PRESS TO PRESS TO
VERIFY EXIT
PURGED
MODE

Then the test mode screen indicates that the controller is actuating
fuel valves and permits the operator to select the output to be fired.

AT

HLL

L.
o

T E

PRESS TO PRESS TO PRESS TO
SELECT f SELECT * EXIT
OUTPUT OUTPUT

Test-Mode selection rotates as described below.

Y

Test—Mao-
1

ALL,A1,A2,B1,B2,C1,C2,D1,D2,E1,E2,F1,F2...

ﬂ!:‘r:)mc@ www.altronicinc.com 15



HYPERFUEL VALVE FUEL CONTROL SYSTEM

9.7

9.8

9.9

COMMUNICATIONS OPTIONS

The HyperFuel Valve controller supports 25 communication op-
tions, which include the standard 9-bit programming protocol and
24 ModBus RTU modes. These configurations (all having 8 data
bits, and 1 stop bit) include 3 parity modes (even, odd, none) and 8
baud rates (300,600,1200,2400,4800,9600,19200,38400). Display
screens are formatted as depicted below. Use the arrow keys to se-
lect the communication mode.

SERIAL PORT T SERIAL PORT T

Intel 9-BIT 9&88 ModBusRTU 388221

SERIAL PORT Tl SERIAL PORT T

ModBusRTUISEBLE] ModBusRTUZE . 4n21
_/

From the next setup screen the communication ID-Code or Node-
ID can be viewed or modified. Suitable ID-Codes for ModBus are (1
to 247), while suitable 1D-Codes for the standard Intel 9-bit com-
munication format are (1 to 254). Use the arrow keys to select the
Node-ID.

HYFERFUEL COM
IOCODE = 1 T4

The next screen is used to enable or disable the HYPERBALANCE SUP-
PORT FUNCTION.

HYFR BHAL SurrFort
TOHAof Ll HextEszc

16 FORM HYPERFUEL 01 3-06



10.0
10.1

10.2

103

HYPERFUEL VALVE FUEL CONTROL SYSTEM

HYPERFUEL VALVE CONTROLLER DIAGNOSTICS

A diagnostic fault represents the most severe classification of prob-
lems. The presence of a diagnostic fault will inhibit the controller
from fueling. When a fault is detected several things will occur:

THE CONTROLLER WILL STOP FUELING.

THE SHUTDOWN OUT SWITCH WILL OPEN.

THE FIRE CONFIRM OUT SWITCH WILL OPEN.

THEALARM OUT SWITCH WILL OPEN.

THEALARM LED ON THE FRONT PANEL WILLTURN ON.

THE HOME STATUS WILL READ FAULT, AND THE BOTTOM LINE WILL FLASH
VIEW DIAGNOSTICS.

Diagnostic FAULTS will supersede diagnostic WARNINGS.

FAULT BRFM
WIEW OIAGHOSTICE

A warning represents the least severe classification of problems.
The controller will continue to fuel the engine in the presence of any
warning. When a warning is detected, several things will occur:

THEALARM OUT SWITCH WILL OPEN.
THEALARM LED ON THE FRONT PANEL WILLTURN ON.

THE HOME STATUS WILL READ WARNING, AND THE BOTTOM LINE WILL FLASH
VIEW DIAGNOSTICS.

WHEMIMGE SEEREFM
WIEW OIAGHOSTICE

If the ALARM OUT switch is being used to turn on an audible alarm or
flasher, the user can acknowledge the alarm to silence the alarm. Af-
ter viewing faults or warnings, the user would then reset and re-arm
the control system after the faults or warnings have been addressed.

PRESS PRESS TO
ALARM RESET
ACK | CONTROLLER

Acknowledgment of alarms (ALARMACK) causes the ALARM OUT switch
to return to its closed position; the ALARM LED will flash as a visual
reminder that the alarm had occurred.

The RESET function clears all latched fault and warning conditions
and returns indicators and outputs to normal conditions when warn-
ing and fault conditions are no longer present. This function also re-
sets temporary individual fuel timing offset values, and will restore
the READY MESSAGE if the shutdown input is not currently active.

ﬂ!!‘ré)n‘u:® www.altronicinc.com 17



HYPERFUEL VALVE FUEL CONTROL SYSTEM

10.4 When a warning or fault is present, the operator can display the
actual cause of the diagnostic as depicted below.

FROM THE HOME SCREEN

FRULT BRPM | (e 10

UIEW DIAGHOSTICS DIAGS.

Then from the diagnostic description screens use the following keys:

PRESS TO OR PRESS PRESS TO
VIEW NEXT TO VIEW EXIT
DIAG. NEXT DIAG.

10.5 DIAGNOSTIC FAULT SCREENS in order of display priority :

When zero gear-tooth pulses are seen
between two reset pulses. ET Pickur FHULT
MISSIMG FULSES

When too many gear-tooth pulses are

seen without a reset pulse. EFS Pickur FHRULT
MISSIMG FLILSES
/
When there are no Hall-effect pickup .
pulses orwhen the pickups are not HE Pickur FARULT
synchronized. MISSING A HO-SYHE
p,
When too many or too few gear-tooth . .
pulses are seen between reset pulses. The REIMG-GEAR FARULT
received number of pulses is displayed. 252 TEETH READ
D,
When the engine speed exceeds the over- _ B _
speed setpoint. The maximum observed EMEIME QUERSFEED
speed is also displayed. 1623 EBPH
/
When the logic unit does not properly
communicate with the power module. MO COMPUHICATION
TO HYFE QUTRUT
p,
When the check-sum of microprocessor
firmware cannot be verified. Unit requires BOTTOM  BORRD uF
service. CHECESUM  FRILED
p,

18 FORM HYPERFUEL 01 3-06




HYPERFUEL VALVE FUEL CONTROL SYSTEM

An A SIDE output circuit was detected as
an open circuit.

A B SIDE output circuit was detected as
an open circuit.

The current-loop has deviated outside the
limits od 2 mA and 22 mA. The current
loop target is limited under all conditions
to the 4 mA or 20 mA setting.

The govenor command pulse width was
limited to the max pulse width to protect
against engine overload for more than 5
consecutive seconds.

The firing pattem configuration data
saved in EEPROM memory is incorrect or
incomplete. The EEPROM memory must
be reprogrammed or replaced.

At some point the display board of the
Logic Module was not running correctly.
Temporary values for cylinder offsets
would be lost if this message appeared;
the values from EEPROM would be used.

10.6 CONTROLLER DIAGNOSTIC WARNING SCREENS in order of display priority:

VHLVE WIRE FRULT
oM A SIDE

UALVE WIRE FAULT
oM B SIDE

CUREEMT LOOF
OUT OF REHHGE

Fusl Pulse Widih
was at MAA S=

EEFREOM  MEMORY
CHECKSUM  FRILED

DISFLAY BOARD
WHS HOT EUMHIMG

ﬂ!!‘ré)n‘u:® www.altronicinc.com 19




HYPERFUEL VALVE FUEL CONTROL SYSTEM

11.0 HYPERFUEL VALVE CONTROLLER CALIBRATION SETTINGS

11.1 Calibration values for the governor system can be accessed with
the CAL key. Changes made under the CAL menu are stored in EE-
PROM and remain fixed until readjusted. Changes are not permit-
ted while protection is activated. The CAL menu can be entered as
described below.

FROM

FUELING R 3@@RFM J PRESS
15.88Mm5 1658

11.2 VIEWAND ADJUST ENGINE SPEED TARGET FOR MANUAL MODE
The first CAL screen. An “M” in the home screen indicates that this
setting is in force for the governor target.

SEE SECTION 12.0 FOR SWITCHING MODES.
AT

MEMUAL MODE SPD
+4TARGET= ZOORFH J PRESS

PRESS TO PRESS TO

INCREASE f DECREASE *
U/

PRESS PRESS TO

FORNEXT | NEXT | LOADCAL

OPTION DEFAULTS
_______/

11.3 VIEWAND ADJUST ENGINE SPEED TARGET FOR WARMUP MODE
The next CAL screen is used to view and adjust the engine speed tar-
get for the automatic local WARMUP/run mode. A “W” for WARMUP in
the home screen indicates that this value is the active target speed.

AUTO WHEEMUF SFD
TITHREGET= 2568EFH

11.4 VIEWAND ADJUST ENGINE SPEED TARGET FOR RUN MODE
The next CAL screen is used to view and adjust the engine speed tar-
get for the automatic local warmup/RUN mode. An “R” for run in the
home screen indicates that this value is the active RPM target. Con-
trol automatically goes from WARMUP to RUN after the delay time.

AUTO ELUM =P
TITHREGET= Z80EFH
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Note: This value also
provides a MINIMUM limit
for the target speed when
controlled by serial data in
the AUTOMATIC REMOTE
SERIAL mode.

Note: This value also
provides a MAXIMUM limit
for the target speed when
controlled by serial data in
the AUTOMATIC REMOTE
SERIAL mode.
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HYPERFUEL VALVE FUEL CONTROL SYSTEM

VIEW AND ADJUST WARMUP DELAY TIME

This timer begins counting down when in automatic local WARMUP/
run mode. When the timer expires the control target will change
from the WARMUP value to the RUN value.

AUTO WHEEMUF TIME
TLOELAY SEEzec

VIEW AND ADJUST ENGINE SPEED TARGET FOR AUTOMATIC REMOTE 4-20
AND SERIAL CONTROL MODES

This value defines the governor target speed for 4 mA on the current
LOOP input when in automatic remote LOOP mode indicated by “L".

d-28 ESERIAL MAX
T 4mA = ZBEREPM

VIEW AND ADJUST ENGINE SPEED TARGET FOR AUTOMATIC REMOTE 4-20
AND SERIAL CONTROL MODES

This value represents the governor target speed for a 20 mA current
LOOP input when in AUTOMATIC REMOTE LOOP mode. The min and max
4-20 cal values define the straight line relationship of the current
loop to RPM target.

d-28 ESERIAL MAX
T2BmH = ZE8REFHM

VIEW AND ADJUST BRAKE SPEED RPM

This setting defines the speed at which the governor shall become
aggressive to avoid an engine overspeed event. This setting is nor-
mally set 5 RPM above the full load speed and at least 10 RPM be-
low the engine overspeed setpoint.

BREAKE SFEED
TASETPHT  385EFM

VIEW AND ADJUST START UP SPEED
Defines the speed at which the governor will begin to adjust fuel
pulse width to regulate the engine speed.

STHET UF SPEED
TLSETPHT 138REFPHM
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11.10 VIEWAND ADJUST START-UP PULSE WIDTH
This setting defines the fuel pulse width to be used below the start-up
speed setpoint RPM.

STHET UF FUEL Fl
TLSETFHT 12.88m5

11.11 VIEWAND ADJUST MIN PULSE WIDTH

This setting defines the smallest fuel pulse width to be permitted. When
the displayed governor command pulse width is below this value, then
GALLOP mode will be entered. In GALLOP mode, fuel pulses equal to the
MIN PULSE WIDTH are delivered when enough command fuel is accumu-
lated. When the accumulated command fuel is less than the MIN PULSE
WIDTH no fuel is delivered, which results in a deliberate misfire of the
cylinder. GALLOP mode produces suitable torque and speed control while
maintaining air/fuel ratios still rich enough for good combustion.

MIM FULSE WIDTH
TLSETFHT 18.88m5

11.12 VIEWAND ADJUST MAX PULSE WIDTH

The calculated governor command pulse width will be limited to this
maximum value to provide an overload or torque limit. If this condi-
tion persists more than 5 seconds, a warning event is flagged. This
feature provides a means to detect an overload condition which may
result from a misfiring cylinder or a problem with the compressor or
some other failure. This value should be set ~10% above the observed
pulse width for the properly running engine at full load.

MHx PULSE WIDOTH
TLSETFHT 19.9%m5

11.13 VIEWAND ADJUST INTEGRAL ATTACK CONSTANT (KI)

This value controls the speed at which the control algorithm will be per-
mitted to change the integrated portion of the command pulse width.
This calibration determines the authority of the governor in its primary
task of maintaining the proper acceleration required to reach and re-
main at the speed target. Changing this value will not necessarily change
the rate at which the governor will acquire the speed target but rather its
ability to control the rate of change of the speed. Adjustment of this value
should be considered to compensate for new fuel valve sizing or fuel BTU
changes. Higher numbers will produce more governor action.

KI IMT. ATTACEK DEFAULT = 40
FLCOMSTONT 48 RECOMMENDED RANGE 20-80
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11.14 VIEWAND ADJUSTAPPROACH RATE CONSTANT (KD)
This value determines the desired engine acceleration/deceleration
rate the governor will use to bring the engine to the target speed.
Higher values cause the governor to seek the target RPM at a faster
rate. Because the primary goal of running these engines is stability,
a default value of 40 results in a slow smooth action of controlling
the speed through load transients accepting slight RPM droop as a
normal by-product of adding load. The default value of 40 equates
to an approach rate of ~7 RPM/sec for |RPM error| > 80; and ramps
to O RPM/sec as the RPM error decreases.

kD HFFEOHCH EATE J DEFAULT = 40
TLCOMSTANT 46 RECOMMENDED RANGE 20-60

11.15 VIEWAND ADJUST PROPORTIONAL DEPART CONSTANT (KP)
This control setting determines the proportional response of the
governor while the engine speed is departing from the speed set-
point. The proportional governor action can be tuned to increase
stability of operating near the target speed. Higher numbers pro-
duce greater governor action.

EF FREOF DEFAET J DEFAULT = 5
S LCTOHMSTAMT = RECOMMENDED RANGE 3-10

11.16 VIEWAND ADJUST PROPORTIONAL APPROACH CONSTANT (KS)
This control setting determines the proportional response of the
governor while the engine speed is approaching the speed setpoint.
The proportional governor action can be tuned to increase stability
of operation near the target speed. Higher numbers produce great-
er governor action. KS should be less than KP.

ES PREOF APEOACH DEFAULT =3
A LCTOHMSTAMT T RECOMMENDED RANGE 1-8

11.17 VIEWAND ADJUST PROPORTIONAL BRAKING CONSTANT (KB)

This control function determines the proportional response of the
governor during acceleration when the speed is at or above the
BRAKE SPEED RPM DESCRIBED IN 11.8. This condition of acceleration
beyond the max desired speed is typical of a load reduction and can
result in an engine overspeed. If this situation occurs the governor
imposes a large fuel reduction action to reduce the torque (apply
the brakes). This value may be tuned to address (HP/Inertia/Fric-
tion) characteristics of the machine. Higher values result in larger
fuel reductions (harder braking).

EE FEOF BEAEE DEFAULT = 100
TLCOMSTAMT 1868 RECOMMENDED RANGE 60-200
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12.0
121

12.2

SELECTION OF THE TARGET GOVERNOR SPEED

MANUAL mode is the simplest means of determining the governor
speed setpoint. When in manual mode the target speed can be ad-
justed by the operator via the key pad and it will remain at that speed
until it is readjusted or until the mode of control is changed. To view,
adjust, or select the manual speed control mode press the MAN key.

There are three different AUTOMATIC governor setpoint modes. These
include the local warmup/run control mode, the remote 4-20 cur-
rent loop mode and the remote serial control mode. Press the AUTO
key to view the current auto mode, to change from manual mode, or
to change from the current auto mode.

All changes of the control mode must be confirmed by pressing the
ENTER key while viewing the screen describing the “from” and “to”
modes as well as the “from” and “to” target speeds.

Press MAN to view or adjust the manual speed setpoint if already in
manual mode.

FROM MANUAL MODE HOME SCREEN

FUELIMG M 300RFH PRESS
14.56mS  185.8°

MANUAL VIEW OR ADJUST SCREEN — MANUAL ACTIVE

MEHLAL LOCHL
MODE T = B0

PRESS TO PRESS TO
INCREASE f DECREASE *
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12.3 Press MAN to select the MANUAL mode if NOT already in MANUAL mode.
FROM LOOP MODE HOME SCREEN

FUELIMG L 243RPH
13.14n5  185.8° J PRESS

MANUAL SELECT OR ADJUST SCREEN — LOOP STILL ACTIVE

EMTY MAM Tl= 380

PRESS TO PRESS TO
coNFIRM |ENTER | ExiT
MANUAL

MANUAL VIEW OR ADJUST SCREEN — MANUAL ACTIVE

from A-LOOF= 258

MAHLUAL LOCAHL
MODE T = 388

PRESS TO
DECREASE
MANUAL

PRESS TO
INCREASE
MANUAL
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12.4 From the MANUAL MODE home screen press the AUTO key to select or

view the previous or any other automatic mode. The first “from”
“to” screen will display the last selected automatic mode. From
there, pressing ENTER will enable that auto mode, or pressing AR-
ROWS permits the selection of a new auto mode prior to switching
from manual to auto mode.

FROM MANUAL MODE HOME SCREEN

FUELIMG M 295EFM
14, 58m5 185,67 J press | AUTO

AUTO LOOP SELECT SCREEN — MANUAL ACTIVE

from MAHUAL= 295
EMTY H-EUMN = 306

AUTO LOOP SELECT SCREEN — STILL MANUAL

PRESS FOR
AUTO=SERIAL * from a-run = 298
EMT? a—-zer = ZG68

AUTO LOOP SELECT SCREEN — STILL MANUAL
PRESS
WARM ? from a-run = 298
o/ ROK EMT? a=-loor= 288

AUTO LOOP SELECT SCREEN — STILL MANUAL
PRESS
CONFIRM from MAMUAL= 295
AUTO=SERIAL ENTERJ EHT? A-LOOF= 3@E

AUTO LOOP SELECT SCREEN — NOW LOOP

PRESS
CONFIRM AUTOMATIC REMOTE
A-LOOP ENTERJ LOOF 28,8ma= 388 J
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HYPERFUEL VALVE FUEL CONTROL SYSTEM

CYLINDER BALANCE USING FUEL BIAS FUNCTION:

The cylinder bias function provides a means to adjust the torque
balance of the various cylinders of the engine. Each cylinder has
it own assigned bias factor which can be adjusted between 0.5 and
1.5. Changes are not permitted while protection is activated.

The individual cylinder bias is applied to the governor command
pulse width after it has been manipulated by the minimum and
maximum pulse width limits. Therefore, the actual maximum fuel
pulse delivered to cylinder Al with a bias factor of 1.5 would be 1.5
* MAX-PW. The minimum fuel pulse delivered to cylinder A2 with a
bias factor of 0.5 would be 0.5 * MIN-PW.

The cylinder bias factor as well as the resulting fuel pulse width being
delivered can be viewed, as well as adjusted as described below.

FROM ANY HOME SCREEN

FUELIMG M 388REFPH CYL
15,8605 165.8° PRESS | scaLer
/
CYL H1 FUEL BIRS
15.808mS = 1,823
_/
PRESS TO PRESS TO
INCREASE f DECREASE *
PRESS TO PRESS TO
SELECT EXIT
NEXT CYL.
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14.0
141

14.2

HYPERBALANCE MODULE SUPPORT FEATURES:

The HyperFuel Valve controller has been designed to interface with
a HYPERBALANCE module. This interface permits an add-on module
to adjust the individual cylinder fuel bias factors as well as to utilize
basic display features to provide a user interface. The support fea-
tures are accessible to the add-on device through the RS-485 serial
port. The HYPERBALANCE module must be the MODBUS Master to the
HyperFuel Valve controller, which is the slave.

Generic support for a “REMOTE BALANCE” function permits remote
adjustment of the cylinder bias factors over the MODBUS RS-485
serial port.

This section describes the interface screens which relate to the HYPER-
BALANCE module. Additional information should be obtained from the
HYPERBALANCE supplier.

The presence of a HYPERBALANCE module is signaled by a specific
MODBUS write to a dedicated display array within the HyperFuel
Valve controller. When data is written to this array, the cylinder
bias screen DESCRIBED IN 13.3 is enhanced to provide engine aver-
age and cylinder-specific average peak pressure and pressure de-
viation. In the example screen below, cylinder Al is running with
a fuel bias factor of 1.023 and is firing with an average pressure of
420 psi with typical variation of 24 psi. This cylinder-specific data
can be compared to the engine average data which is depicted on
the bottom line of the screen.

FROM ANY HOME SCREEN

FUELIMG M 388REPH

L. L1l Atk PRESS
15, 6868m5  165.8° CYL
/
Al 4z@+24 1,823

EME 445+15 <p=i
PRESS TO PRESS TO
INCREASE f DECREASE *
PRESS TO PRESS TO
SELECT EXIT
NEXT CYL.
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14.3 Various status screens relating to the HYPERBALANCE module are ac-
cessible from the HyperFuel Valve controller.

FROM ANY HOME SCREEN

When a HYPERBALANCE module is pres-

FUELING M SHdR

5
153.688m5 183

ent, this will be the most typical status
screen.

EEADY TO BALAMCE
EMTERE TO BEGIM

If the HYPERBALANCE module detects

an out of balance condition, it can BALAMCE EREQUIRED
recommend that the user re-balance the EHTER T BERIH
engine. )

The balance request has been made, but
cylinder bias factors are notyet being FREFARIMGE TO

remotely adjusted. BHLAMCE EMGIME

HYPERBALANCE is currently performing a
re-balance of the engine. BALAMCIMG HOW
EMTEE TO ABOET

Current conditions as determined by the

HYPERBALANCE module are restricting HOT RERDY TO
the initiation of the balance function. EALAMHCE
J

HYPERBALANCE is detected, but the - oy g
support feature is tuned off within the REMOTE BALAMHCE
HyperFuel Valve controller. SURFORT DISABLED
HYPERBALANCE is not sending data to
the HyperFuel Valve controller. EALAKCE MODULE

MOT  DETECTED J

ﬂ!!‘ré)n‘u:® www.altronicinc.com 29



HYPERFUEL VALVE FUEL CONTROL SYSTEM

14.4 Provisions for a HYPERBALANCE module to report diagnostic messag-
es are also included. A warning condition relating to any of these
messages also turns on the alarm indicator and output similar to
HyperFuel Valve warnings in SECTION 10.2.

FROM ANY HOME SCREEN

FUELIMGE M 38aERPH
15.88m5 165, 6° PRESS

Then from the diagnostic description screens use the following keys.

PRESS TO OR PRESS PRESS TO
VIEW NEXT TO VIEW EXIT
DIAG. NEXT DIAG.

HYPERBALANCE module can reporta
problem with its magnetic pickup input #BEALAMCE MODULE=*
signal. MAG FICKLUFR ERE

HYPERBALANCE module can reporta T ..
problem relating to the pressure sensor * E: HL |:| f_'l CE _ r_'1 OO E=*
gain calibrations. SEMSOR GHINM ERER

HYPERBALANCE module canreport a et -
detected problem relating to combustion FEALAMCE MODULE
stability. UHSTRBLE COMEBUST

HYPERBALANCE module canreporta o -
detected problem relating to engine bal- *#BHLAMCE MODLULE#®
ance conditions. FOOR EMG BRLAMCE
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