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1. PCC 1301 Control Operation

= T8AR CODE LABRY R '
Ol ==y eret Ql - ,
0 @) [¢) ;
TB1 g
(CUSTOMER (2]
INPUTS) DL J13
\LT : |3 ll_- CONNECTOR
. J12
. 1L~ CONNECTOR
: . DS1LED
. STATUS
- INDICATOR
S1 AWAKE/ O
SLEEP ON/
OFF SWITCH N SRR
. ¥~ (OPTIONAL)
TB2 - 4
CONNECTOR o FUEL -
(RS-485 - SHUTOFF
COMMUNICATIONS) . RELAY
. ! (OPTIONAL)
CONNECTOR S
FIGURE 1-1. PCC 1301 CONTROL BOARD
The following describes the function and operation *» Awake/Sleep On/Off switch (S1) - The wake
of the PowerCommand® 1301 Control (PCC). The up in auto functionality is enabled when the
PCC 1301 meets NFPA 110 requirements and is switch is set to “Awake” (On).
designed for connection to a 12 or 24 VDC control

A PCC 1301 installation may also include the fol-

system. lowing options.
PCC 1301 FEATURES e If a control panel is mounted on the genset
. ) (local display), as many as seven additional
The PCC 1301 includes: control panels can be mounted up to 4000
e Single-phase or three-phase (delta or wye) feet from the genset (remote displays). A
voltage and current sensing setup menu in the optional display panel is .
e 50 or 60 Hertz frequency I:g;icr’?ed to designate a display as Local or ]

e RS-485 communications connector (TB2)
e Optional starter relay (K7) and fuel shutoff

e Start/stop functionality through either a con- relay (K8)
trol panel or an Manual Run/Off/Auto switch
located in the hamess (TB1-11 to TB1-10). e Status indicator lamp ‘
e Control board status LED (DS1) * Remote emergency stop (TB1-16 to TB1-15)

Cummins and PowerCommand are registered trademarks of Cummins Inc.
Copyright©2004 Cummins Power Generation. All rights reserved. 1-1
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e Customer fault inputs 1 (TB1-14 to TB1-13)
and 2 (TB1-12 to TB1-13) — Grounding one
of these inputs activates the corresponding
warning or shutdown sequence. External
sensing equipment must be connected to the
designated digital input.

The nature of the fault is an optional customer
selection. Example inputs: Low Fuel Day Tank,
Water In Fuel, Ground Fault, etc. .

Two Customer Input Text message submenus
are supplied to enter the event type and de-
scription (see page 2-18).

¢ Annunciator fault inputs 1, 2, and 3 -— These
outputs can be used when an annunciator is
installed as part of an RS-485 PCCNet inter-
face connected to TB1-2 and TB1-3. Ground-
ing one of these inputs activates the corre-
sponding waming or shutdown sequence.

Three Customer Annunciator Text message
submenus are supplied to enter the event type
and description (see page 2-22).

Local Status Output

A status indicator lamp can be used to flash genset
status and shutdown fault codes. The Manual Run/
Off/Auto switch may include a status indicator lamp.

The following describes how to interpret the status
indicator light.

o Constant On = The genset is running.

¢ Constant Fast Flashing = The genset is start-
ing. A

o Intermittent Flashing = A genset shutdown
fault condition exists. All of the shutdown

faults described in Table 1-2 can be an-
nounced with a status indicator lamp.

- One blink, followed by a two-second
pause, indicates a shutdown due to high
engine coolant temperature.

- Two blinks, followed by a two-second
pause, indicates a shutdown due to loss of
engine oil pressure.

Active 29/07/2015

- Fortwo-digit shutdown fault codes, the
first digit in the code is flashed, followed
by a half-second pause, and then the sec-
ond digit is flashed, followed by a two-sec-
ond pause.

NOTE: Only the last shutdown fault is flashed.

When a faultis corrected, the Manual Run/Off/Auto
switch must be placed in the Off position to reset the
control.

 OPERATING MODES

The PCC 1301 works with a Manual Run/Off/Auto
switch, used to control genset operating modes. This
capability is located either in the harness (switch) or
is integrated into the optional control panel.

Off Mode

When in Off mode, the control does not allow the
genset to start. If the genset is already running and
the control is set to Off, it initiates a normal shut-
down sequence.

Manual Run Mode

When in Manual Run mode, the genset starts and
continues to run until the control is put into the Off
mode. While in Manual Run mode, any remote start
signal is ignored.

Auto Mode

When in Auto mode, the control allows the genset to
be started with a remote start signal only.

When in Auto mode, the genset can start at any
time. When a remote start signal is received, the
genset starts after a time delay start (if pro-
grammed) is completed.

If the genset is running in Auto mode and the Off
button is pressed, the control immediately stops the
genset and the control transitions to the Off mode.

When all remote start signals are removed, the con-
trol performs a normal shutdown sequence which
may include a time delay stop.

Page 9 of 542
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Emergency Stop Mode

When the optional emergency stop button is used, it
immediately shuts down the generator set, bypass-
ing any time delay stop. The red Shutdown LED
lights and code 61 ~ Emergency Stop is either dis-
played (installations with a control panel) or flashed
(installations with a status indicator lamp).

To reset the control, open (disable) the emergency

stop button and either press the (G) (Off) button
(installations that include a control panel) or move
the control switch to the OFF position (installations
with a Manual Run/Off/Auto switch).

Sleep Mode

The PCC 1301 control enters a low power (sleep)
mode of operation where the current draw is not
greater than 60 milliamps (DC) at normal battery
voltage levels. The control can be set to enter sleep
mode after five minutes in the Off or Auto mode if
there is no optional display panel.

The control will not enter the sleep mode if there are
any active, unacknowledged faults, if the control is
in the Manual Run mode, or if there are any active
serial communications.

If the S1 switch on the control board is set to the
“OFF" (sleep) position (away from the outside edge
of the board), the control can only enter sleep mode
if it is in Off mode. The control can be awakened by
selecting Manual Run mode, selecting Auto mode,
or by connecting the InPower engineering tool.

If the S1 switch on the control board is set to the
“ON" (awake) position (near the outer edge of the
_board), the control can only enter sleep mode if it is
in Auto mode. The control can be awakened by
sending a Remote Start command to the control or
by connecting the InPower engineering tool.

Q-Pulse |d TMS1367
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Installations with a Control Panel

Sleep mode is automatically enabled on the control
panel. When sleep mode is enabled, the display
panel turns itself off after five minutes of keypad in-
activity. It awakes from sleep mode if any button is
pressed. '

Sleep mode can be disabled by connecting B+ to
pin 4 (power on) of J1 or J2. This can be accom-
plished by installing a jumper between J1-3 and
J1-4 (or between J2-3 and J2-4) on the back of the
control panel (see Figure 1-2).

NOTE: J1 and J2 are identical. Either one can be
used for the harness connection between
the control board and the control panel.

J1-3
(B+) 7

J14 7]

\

FIGURE 1-2. JUMPER INSTALLATION TO

) DISABLE
SLEEP MODE .

Installations with a Manual Run/Off/Auto Switch

For installations that utilize an Manual Run/Off/Auto
switch located in the harness, the control awakes
from sleep mode if Manual Run or Auto mode is se-
lected.

Page 10 of 542
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Battle Short Mode

The purpose of Battle Short is to satisfy local code
requirements, where necessary.

Battle Short mode prevents the genset from being
shutdown by all but a select few critical shutdown
faults. All shutdown faults, including those over-
ridden by Battle Short, must be acted upon im-
mediately to ensure the safety and well being of
the operator and the genset.

Use of the Battle Short mode fea-
ture can cause a fire or electrical hazard, result-
ing in severe personal injury or death and/or
property and equipment damage. Operation of
the genset must be supervised during Battle
Short operation.

This feature should only be used during supervised,
temporary operation of the genset. The faults that
are overridden when in Battle Short mode are faults
that can affect genset performance or cause perma-
nent engine, alternator, or connected equipment
damage. Operation may void the generator set
warranty if damage occurs that relates to the
fauit condition(s).

Only trained and experienced service personnel
should enable this feature. When shipped from the
factory, this feature is disabled.

Installations with a Control Panel

Battle Short can be enabled or disabled (set to Ac-
tive or Inactive) using the control panel.

The PC service tool is required to enable the
Battle Short mode feature. Contact an autho-
rized service center for assistance.

Before Battle Short can be used on installations

. with the display panel, the Battle Short Switch Input

in the Display Setup submenu must be set to “Oper-
ator Panel” (see page 2-11). In addition, Battle
Short mode must be enabled (set to Active) in the
Battle Short submenu (see page 2-11).

When Battie Short mode is enabled, the Waming
status indicator lights, and code 218 - Battle Short
Active is displayed.

When Battle Short mode is enabled and an overrid-
den shutdown fault occurs, the shutdown lamp re-
mains lit even though the genset continues to run.
Fault code 220 ~ Fail to Shut Down is displayed. If
the ¥, &, or ({J button is pressed to acknowledge
the fault, the fault message is cleared from the dis-
play but remains in the Fault History file with an as-

1-4
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terisk sign (* indicates an active fault) as long as
Battle Short mode is enabled.

Battle Short is suspended and a shutdown occurs
immediately if:

e Any of the followiﬁg shutdown faults occurs.

~ Overspeed - Fault code 31

- Emergency Stop ~ Fault code 61

~ Speed Signal Lost (Loss of Speed
Sense) - Fault code 45

— Excitation Fault (Loss of Voltage
Sense) - Fault code 27

o Battle Short mode is disabled after an over-.
ridden shutdown fault occurred while in Battle
Short mode. To disable Battle Short mode,
navigate to the Battle Short submenu (see
page 2-11) and select “Inactive.” Fault code
77 - Shutdown After Battle Short is then
displayed.

Installations with a Manual Run/Off/Auto Switch

Battle Short can be turmned on or off with a customer
installed external switch connected to one of the
two customer configured inputs.

The PC service tool is required to enable the
Battle Short mode feature and to enable the ex-
ternal Battle Short switch using one of the two
available customer inputs. Contact an autho-
rized service center for assistance.

When Battle Short mode is enabled and an overrid-
den shutdown fault occurs, the genset continues to
run and the status indicator lamp flashes the shut-
down fault code. See “Local Status-Output” on page
1-2 for information on interpreting the status indi-
cator light.

Battle Short is suspended and a shutdown occurs
immediately if:

¢ Any of the following shutdown faulits occurs.

- Overspeed — Fault code 31

~ Emergency Stop — Fault code 61

— Speed Signal Lost (Loss of Speed
Sense) - Fault code 45

- Excitation Fault (Loss of Voltage
Sense) - Fault code 27

o The external Battle Short switch is moved to
the OFF position after an active but overrid-
den shutdown fault occurred while in Battle
Short mode. The status indicator lamp then
flashes fault code 77 - Shutdown After
Battle Short.

Page 11 of 542
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, LED
GRAPHICAL INDICATORS
DISPLAY
OFF MODE .
BUTTON
DISPLAY MENU PREVIOUS MENU
SELECTION BUTTONS LEVEL BUTTON
FIGURE 1-3. PCC 1301 OPTIONAL CONTROL PANEL
CONTROL PANEL TABLE 1-1. SYMBOLS

Figure 1-3 shows the front of the optional control SYMBoL DESCRIPTION ' ‘

panel. It includes six LED indicators, the graphical
display, and six buttons used to navigate through
the menus and adjust parameters.

Generator Waming Fault

Generator Shutdown Fault
Graphical Display

Coolant Temperature
This graphical display is used to view menus of the peratur

menu-driven operating system. The bottom of the
graphical display indicates the functions that are
available by pressing the four selection buttons. Re-
fer to the menu trees later in this section.

Qil Pressure

Voltage Alternating Current (VAC)

| <l [

System messages (communication, event, status, V Voltage Direct Current (VDC)

and fauit) are also shown on the graphical display. -

For more information, see page 1-8. ~~ )

A AC Current

Display Text / Symbolic Versions T
HZ Frequency )

Using the Display Setup Service submenu (see - :

page 2-12), the graphical display can be set up to Battery

show either text or symbolic versions of fault mes- <||> Out of Range

sages, some Operator menus, and the Mode - ;
Change menu. A description of commonly used High or Pre-High
symbols used are included in Table 1-1. Combina-
tions of symbols are used to display some fault con-
ditions. Additional specialized symbols are also
used for some faults (see Table 1-2).

Low or Pre-Low

Annunciator

e

Q-Pulse Id TMS1367 Active 29/07/2015 Page 12 of 542
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Display Menu Selection Buttons

Four momentary soft-key buttons are used to step

. through the various menus and to adjust parame-
' ters. These selection buttons are “active” when a
word or symbol in the graphical display is shown
above the button. Some submenus do not include
any active buttons.

The function of the four selection buttons varies with
each menu.

e When the &8} symbol is displayed, the
selection button can be used to switch to
Auto mode.

e When the @ symbol is displayed, the selec-
tion button can be used to switch to Manual
Run mode.

e When the up and down triangles (4 and )
are displayed, the selection buttons are used
to navigate between a series of submenus.

NOTE: When any Operator menu is displayed,
a series of Service menus can be
viewed by simultaneously pressing the
. and ¥ selection buttons for two
seconds (see page 1-20).

‘ . NOTE: When a fault is displayed, it can be
cleared from the front panel by press-
ing the & or ¥ button.

e When a { symbol is displayed, the selection

button can be used to abort the Auto or
Manual Run mode and return to the Operator

Q-Pulse |d TMS1367 Active 29/07/2015

menu that was displayed before the Auto or
Manual Run mode was selected.

When ADJUST is displayed, the selection
button is used to display an adjustable menu.
When the ADJUST button is pressed, the
first adjustable parameter or value in the sub-
menu is highlighted.

When the —» symbol is displayed, the selec-
tion button is used to navigate to an editable
field within a menu.

When the + and - symbols are displayed, the
selection buttons are used to increase or de-
crease a parameter or value shown on the
screen.

When changing values, pressing the button be-
low the + symbol increase the value and press-
ing the button below the = symbol decreases
the value.

When SAVE is displayed, the selection but-
ton is used to save changes made in a sub-
menu. If the Previous Menu button is
pressed before pressing SAVE, the
changes are not saved.

Some menus include a list of numbered sub-
jects. These menus include numbers in pa-
renthesis (for example, (1)) displayed above
the selection buttons. The selection buttons
are then used to display submenus of the
subjects included in the list.

When a black box Bkl is displayed, the
selection button has no function.

Page 13 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

PRELIMINARY .
Previous Main Menu Button

Press the (J button to view the previous main
menu.

NOTE: In the Adjust menus, settings are not saved

when the ({] button is pressed.

The (4] button is also used to acknowledge warn-
ing and shutdown messages after the fault has
been corrected. Pressing this button clears the fault
from the front panel display.

NOTE: Pressing the 4 or ¥ button also clears the
fault from the front panel display.

Off Button

Press the (O] button to switch to the Off mode. The
Off mode disables the control Auto or Manual Run

modes. Pressing the (O] button resets the control.

If the (O] button is pressed during genset operation
(manual or remote start), the engine immediately
shuts down. If possible, this hot shutdown should be
avoided to help prolong the reliability of the genset.

If a shutdown fault occurs and the fault condition is
corrected, pressing the (G) button clears the fault
from the display and resets the control.

If an emergency stop button is included in your

installation, the (O] button is also used to reset the
control after the emergency stop button is used and
then disabled.

Q-Pulse |d TMS1367

Not In Auto Indicator

This red lamp is lit when the control is not in the Auto
mode.

'Shutdown Indicator
This red lamp is lit when the control detects a Shut- -

down condition. The generator set cannot be
started when this lamp is on. After the condition is
corrected, the lamp can be reset by pressing the
() (off) button. When Battle Short mode is enabled
and an overridden shutdown fault occurs, the Shut-
down lamp is lit even though the genset continues
to run.

Warning Indicator

This yellow lamp is lit whenever the control detects
a waming condition. This lamp is automatically shut
off when the warning condition no longer exists.

Remote Start Indicator

This green lamp indicates the control is receiving a
remote run signal.

Auto Indicator

This green lamp indicates the control is in Auto
mode. Auto mode can be selected by pressing the
g} selection button from any of the Operator me-
nus (see page 1-18).

Manual Run Indicator

This green lamp indicates the control is in the Manu-
al Run mode. Manual Run mode can be selected by
pressing the @ selection button from any of the Op-
erator menus (see page 1-18).

Page 14 of 542
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CONTROL PANEL SYSTEM MESSAGES

A system pop-up message is displayed when the
event it is displaying becomes active. These pop-up
messages remain displayed until pre-empted by

another pop-up message or until the ¥ or the KB

display buttons is pressed. Once the ¥ or the ({J
button is pressed, the previous screen is redis-
played.

Communication Messages

System messages are displayed for initial power-up
or when there is a subsequent loss of communica-
tions. Auto and Manual Run modes can also be se-
lected when communication messages are dis-
played (for more information, see page 1-18).

Upon initial power-up, the message “Establishing
communication with control” is displayed (see Fig-
ure 1-4). This menu also displays the screen’s soft-
ware number and version.

Establishing
communication

with control

_SCRN PN03266219'V#.##
(&) @ ]

00

FIGURE 1-4. ESTABLISHING COMMUNICATIONS
MESSAGE

When the display detects that it is no longer com-
municating with the control, the Shutdown, Warn-
ing, and Remote Start LEDs are tumed off.

Active 29/07/2015

If communications are lost, the message “Re-es-
tablishing communication with control” is displayed
untii communications have been re-established
(see Figure 1-5). The LEDs then return to the state
determined by the control.

Re-establishing
communication

with control

)

FIGURE 1-5. RE-ESTABLISHING
COMMUNICATIONS MESSAGE

If either communication message remains displayed
(cannot view other menus), this is an indication that
communications between the control panel and the
control logic is lost. Contact an authorized service
center for service.

Event Messages

When pre-set events (start or stop) are activated,
Event messages are displayed showing the time re-
maining until the event occurs (see Figure 1-6).

TIME REMAINING
NTIL Event Event = START.
### Seconds or STOP
EEEENEEN v D

HENs

FIGURE 1-6. EVENT MESSAGE
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Status Messages

Status messages for some events are displayed
with a code number but are not announced with a
lamp indicator. Text status messages include the
event code, a short description, and the time the
event occurred. Symbolic status messages include
the event code and symbols to indicate the type of
event that occurred. Status messages that are dis-
played with a code number are listed below. Addi-
tional information on these events is included in
Table 1-2. '

STATUS EVENT CODE
Ready to Load 150
Not In Auto 1563
Common Alarm 155
Common Waming 156
Common Shutdown 157
Cust input 1 158
Cust Input 2 159
Annunciator Fault 1 160
Annunciator Fault 2 161
Annunciator Fault 3 162

Fault Messages

A Fault message is an indicator of a Warning or

Shutdown condition that is also announced with a

lamp indicator. Text fault messages include the fauit
code number, a short description, and when the
fauit occurred (see Figure 1-7). Symbolic fault mes-
sages include the fault code number and symbols,
indicating the type of fault (see Figure 1-8). With the
symbolic versions of fault messages, the () and £

symbols flash.

Five of the most recent faults are placed in a fault
history file that can be viewed using the Fauit Histo-
ry Menus (see page 1-24).

Q-Pulse |d TMS1367
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Fault
At #E##HE# Hrs
Fault Number: ##
XK XX XXX
XOOOOXX

aEEn

Fault = WARNING
or SHUTDOWN

FIGURE 1-7. FAULT MESSAGE - TEXT VERSION

EXAMPLE OF @

A SYMBOLIC :

WARNING T 214
FAULT >

asum

EXAMPLE OF ®

A SYMBOLIC E T 1
SHUTDOWN ARAAR

FAULT v

OO

FIGURE 1-8. FAULT MESSAGES - SYMBOLIC
VERSION

Fault Acknowledgement

Shutdown faults must be acknowledged after the
faults have been corrected. If in Auto or Manual Run
mode, the control must be set to “O” (off). When in
Auto mode, faults can also be acknowledged by re-
moving the remote start command. Fauits are
cleared from the control panel display by pressing

the &, & or (] button.

Faults are re-announced if they are detected again
after being acknowledged.
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PRELIMINARY
FAULT/STATUS CODES

Table 1-2 provides a list of fault and status codes,
types, displayed messages/symbols, descriptions,
and fault categories.

Category A Fault Codes: Pertain to engine or al-
ternator shutdown faults that require immediate re-
pair by trained and experienced service personnel
(generator set non-operational). The control pre-
vents the generator set from being restated if a
shutdown fault is not corrected.

Category B Fault Codes: Consist of faults that can
affect generator set performance or can cause en-

gine, alternator, or connected equipment dam-
age. Operate the genset only when it is powering
critical loads and cannot be shut down. Category B
faults require repair by trained and experienced ser-
vice personnel.

Category C Fault Codes: Consist of faults that are
repairable by site personnel. Service will be re-
quired by trained and experienced service person-
nel if site personnel cannot resolve the problem.

Category D Fault Codes: Indicates non-critical op-
erational status of generator set, external faults, or
customer fault inputs. These faults require repair by
trained and experienced service personnel.

TABLE 1-2. FAULT AND STATUS CODES

DESCRIPTION

Indicates that the engine coolant
temperature is above normal and has
reached the shutdown trip point.

Indicates the engine oil pressure has
dropped below normal and has reached the
shutdown trip point.

Indicates that the one or more measured AC
output voltages has exceeded the threshold
for longer than a specified time limit. The
threshold and time limits are 130% of
nominal for 0 seconds or 110% of nominal
for 10 seconds.

Indicates that the measured AC output
voltage is below the threshold for longer than
a specified time limit. The threshold and time
limits are 85% of nominal for 10 seconds.

Indicates that the alternator frequency is 6
hertz above the governor reference.

Indicates that the alternator frequency is 6
hertz under the governor reference.

Indicates that a loss of voltage or frequency
sensing from the generator has occurred.

Indicates that the engine has exceeded
normal operating speed. The defauit
thresholds are 1725 RPM (50 Hz) or 2075
RPM (60 Hz).

Indicates that the Field AVR Duty Cycle has
been at the maximum continuously for 15
seconds.

DISPLAYED MESSAGE/SYMBOLS
CTG |[CODE|] LAMP SYMBOLIC
TEXT VERSION VERSION
c 1* | Shutdown | HIGH COOLANT
TEWP AT
A 2™ | Shutdown |LOW OIL
PRESSURE Tl 2
A | 12* | Shutdown |HIGH AC
VOLTAGE U
vTti2
A | 13* | Shutdown LOV%_AgE ~
VOLTA
v+ii3
A | 14* | Shutdown |OVER
FREQUENCY Hzt 14
A | 15* | Shutdown | UNDER
FREQUENCY Hzd 15
A 27 | Shutdown | EXCITATION
-~ |FAULT 27
A | 31* | Shutdown | OVERSPEED
A 38 | Shutdown |FIELD :
OVERLOAD @ 38
NOTE: Shutdown fault codes can also be announced with a local status lamp indicator.
*  For more information on these events, refer to the Battle Short Mode description on page 1-4.
** Any values listed in the Description column for these faults are default values. If authorized, these values can
be changed using the Genset Setup menus (see page 2-28).

Q-Pulse Id TMS1367

1-10

Active 29/07/2015

Page 17 of 542




Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

PRELIMINARY
TABLE 1-2. FAULT AND STATUS CODES (CONT.) -
DISPLAYED MESSAGE/SYMBOLS
DESCRIPTION
CTG |{CODE| LAMP TEXT VERSION SVYEN:RBS?(')-;IC )
A 45 | Shutdown | SPEED SIGNAL Indicates that no magnetic pickup pulses
LOST were sensed for a Loss of Speed delay. If a
® 4 5 magnetic pickup is not installed, then speed
sensing is performed by monitoring AC line
frequency.
A | 46™ |Shutdown |HIGHAC Indicates that alternator output current (one
CURRENT M or more phases) has exceeded 150% of the
A T 46 rated output current continuously for more
than 10 seconds.
C 61 | Shutdown | EMERGENCY @ 61 lndjcates an Emergency Stop has been
STOP activated.
A | 71* | Shutdown |SPEED HZ Indicates that measured engine speed and
MATCH N Z HZ 71 measured alternator AC output frequency do
not agree.
C 72 | Shutdown | FAIL TO CRANK The genset has failed to sense rotation for
' r 72 two start attempts. This indicates a possible
. fault with the control, speed sensing, or the
starting system.
C 73 | Shutdown | FAIL TO START The genset has failed to start after a set
73 number of crank attempts. This indicates a
possible fuel system problem (engine cranks
but faiis to start).
B 74 | Shutdown | FAIL TO STOP The genset continues to run after receiving a
& 74 shutdown command from the controller.
D 75 | Shutdown | Customer Input 1 & 7 5 Thet nature olf g;e fault is an optional
customer selection.
D 76 | Shutdown | Customer Input 2 ® 7 6 Thet nature c;f g;ie fault is an optional
customer selection. :
B 77 * 1 Shutdown | SHUTDOWN A shutdown fault occurred while the Battle
AFTER BS 77 Short mode was enabled.
D 81 | Shutdown | Annunciator Fauit The nature of the annunciator fault is an
1 m 8 1 optional customer selection.
D 82 | Shutdown | Annunciator Fault m The nature of the annunciator fault is an
2 82 optional customer selection.
D 83 | Shutdown | Annunciator Fault [}j The nature of the annunciator fault is an
‘ 3 83 optional customer selection.
D 150 None |READY TO LOAD ® 1 5 0 f'l;he genset is at rated voltage and
equency.
D 153 None |NOTINAUTO Indicates that the PCC 1301 control is not
m 153 |in the Auto mode.
NOTE: Shutdown fault codes can also be announced with a local status lamp indicator.
*  For more information on these events, refer to the Battle Short Mode description on page 1-4.
** Any values listed in the Description column for these faults are default values. If authorized, these values can
be changed using the Genset Setup menus (see page 2-28).
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PRELIMINARY
TABLE 1-2. FAULT AND STATUS CODES (CONT))
DISPLAYED MESSAGE/SYMBOLS
DE| LAMP DESCRIPTION
@ °°«° TEXTVERsION | SIHEOLIC
D 155 None COMMON - The control has detected a Warning or
) ALARM 155 |shutdown fautt
D 156 None COMMON The control has detected a Warming fault.
- WARNING 156
D 157 None COMMON The control has detected a Shutdown faulit.
. SHUTDOWN 157
- D 158 None Customer Input 1 @ 1 5 8 Thet nature Olf tcth'e fault is an optional
customer selection.
. D 159 None |Customer Input 2 @ 1 5 9 Thet nature c:f gt"e fault is an optional
customer selection.
D 160 None Annunciator Fault The nature of the annunciator fault is an
1 D:ﬂ 1 60 optional customer selection.
D 161 None Annunciator Fault The nature of the annunciator fault is an
2 El:j 1 6 1 optional customer selection.
D 162 None Annunciator Fault The nature of the annunciator faultis an -
3 l:l:j 1 62 optional customer selection.
C [202* | Warnin PRE-HIGH Indicates that the engine has begun to
_ 9 COOLANT TEMP ~EA T 20 2 overheat and the engine coolant temperature
. A has risen to an unacceptable level.
C ]203* | Warning {LOW COOLANT Indicates that the engine coolant
TEMP temperature is below the adjusted setpoint.
NEA,.,N\ ¢ 203 This may indicate that the coolant heater is
not operating or is not circulating coolant.
D 204 | Warning |Customer Input 1 @ 2 O 4 Thet nature olf gtlp fault is an optional
customer selection.
D 205 | Warning |Customer input 2 @ 2 0 5 Thet nature c:'f g}e fault is an optional
customer selection.
B 212 | Warnin COOLANT Indicates the coolant temperature sensor
g SENSOR OOR &4') 2 1 2 output is out of range (OOR), high or low.
C [213* | Warning |LOW BATTERY Indicates battery voltage supply to the
) ¢ 21 3 control is approaching a low level at which
unpredictable operation can occur.
! C |214* | Warning |HIGH BATTERY Indicates battery voltage supply to the
, T 21 4 control is approaching a high level at which
damage to the controi can occur.
C |215* | Warning |PRE-LOW OIL indicates that the engine oil pressure is
% |PRESSURE T2 1 215/ approaching an unacceptable level.
NOTE: Shutdown fault codes can also be announced with a local status lamp indicator.
*  For more information on these events, refer to the Battle Short Mode description on page 1-4.
' * Any values listed in the Description column for these faults are default values. if authorized, these values can
be changed using the Genset Setup menus (see page 2-28).
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PRELIMINARY

TABLE 1-2. FAULT AND STATUS CODES (CONT))

DISPLAYED MESSAGE/SYMBOLS
C CODE| LAMP DESCRIPTION
TG TEXTVERSiON |  SYNEOLIC
B | 216" | Warning [HIGHAC Indicates that the altemator output current
CURRENT ~ (one or more phases) has exceeded 130%
A T 2 1 6 of nominal, or has exceeded 110% of
nominal for 60 seconds.
B 217 | Warning |{OiL PRESS Indicates the oil pressure sensor output is
SENSOR OOR %4')21 7 lout of range (OOR), high or low.
C |218* | Warning |BATTLE SHORT Indicates that the control is in Battle Short
ACTIVE mode - used to bypass several fault
2 1 8 shutdowns for genset operation during
emergencies.
B [219* | Warning |CHARGER Indicates the battery charging alternator has
FAILURE not reached a acceptable voltage range
within the selected time period (default = 120
seconds).
This warning is also displayed if your
@ 2 1 9 alterator is a type that does not support the
control's charging altemnator logic
functionality. If this occurs, this waming can
be disabled if the Charging Alt. Enable
setting is set to “No.” See the Genset
Service submenus on page 2-8.
B | 220* | Warning |FAIL TO Indicates that a shutdown fault is active, but
SHUTDOWN 220 |is being bypassed by Battle Short.
C |221* | Warning | WEAK BATTERY = Indicates that the genset battery voltage is
9 ' ¢ 22 1 below battery thresholds during cranking.
D 222 | Warning |Annunciator Fault The nature of the annunciator fault is an
g 1 EK] 222 optional customer selection.
D 223 | Warning |Annunciator Fault : The nature of the annunciator fault is an
g 2 EK] 223 optional customer selection.
D 224 | Warning |Annunciator Fauit The nature of the annunciator fault is an
9 3 m 224 optional customer selection.
D 225 | Warning |ANNUNCIATOR Indicates a mismatch in the configuration of
' OUTPUT CON- one of the annunciator relay outputs.
FIGURATION Em 225
ERROR
NOTE: Shutdown fault codes can also be announced with a local status lamp indicator.
*  For more information on these events, refer to the Battle Short Mode description on page 1-4.
** Any values listed in the Description column for these faults are default values. If authorized, these values can
be changed using the Genset Setup menus (see page 2-28).
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PRELIMINARY
ADJUSTING DEFAULT SETTINGS

The optional control panel can be set up to display
with SAE or Sl units of measurement.

For more information, see the Adjust Screen menu
shown on page 1-26.

SAVING YOUR CHANGES

All adjustments made to menus are temporary until -

the SAVE button is pressed. If the SAVE button is
pressed and the engine is running, the adjustments
are not saved until after the engine speed is zero. If
power is lost to the control before a SAVE is execut-
ed, all temporary adjustments are lost.

Adjustments to the following are stored in flash
memory in the optional display panel.

Contrast

Brightness

Units

Local or remote display

Symbols or text displayed

Access code required for mode change to
Auto or Manual Run

All other adjustments .are stored in the control
board. ‘

When the SAVE button is pressed, the previous
menu is redisplayed.

1-14

Active 29/07/2015

OPERATOR MENUS

Figures 1-9 and 1-10 show block representations of
the following Operator menus.

e Engine Status

Alternator Status
Line-to-Line Voltage
Line-to-Neutral Voltage
e Alternator Amperage

To navigate between the Operator menus, press
the buttons next to the & and ¥ symbols in the
graphical display.

The Operator menus can be used to select Auto or
Manual Run modes (see page 1-18).

Engine Status Menu

This menu displays the engine starting battery volt-
age, engine coolant temperature, engine oil pres-
sure, and hours of engine operation.

Alternator Status Menu

This menu displays genset load (in kVA), frequency,
and engine speed (RPM).

Alternator Line-to-Line Voltage Menu

This menu displays L1-L2, L2-L.3, and L3-L1 line-to-
line voltages for three phase applications only.

Alternator Line-to-Neutral Voltage Menu

This menu displays line-to-neutral voltages for L1,
L2, and L3 for three phase wye configurations only.
In delta configurations, this menu is not shown.

Alternator Single Phase Voltage Menu

This menu displays L1-N, L2-N, and L1-L2 voltages
for single phase applications only.

Alternator Amperage Menu

For applications that include current transformers,
this menu displays L1, L2, and L3 current sense
amperage.
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PRELIMINARY

OPERATOR MENUS - Text Version

Battery:  ##.4VDC
Eng. Temp: ###F
Oil Press:  ##PSI |S
Eng Hours: ####h

BN &

Power: #### kVA

Freq.: ###HZ | quum
Speed: ####RPM

(& 8 | v | a

THREE PHASE
ONLY 11 SINGLE
, L3 'g‘ PHASE
ONLY
()
L2-N:  ###

L1-N: ### :\Z
THREE PHASE L2-N: ### V
WYEONLY|  13-N: ### V

A

A N

CURRENT SENSE L2 it ’K’ G J
AMPERAGE L3: H#### PA"

v

FIGURE 1-9. OPERATOR MENUS (TEXT VERSION)
1-15
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PRELIMINARY
OPERATOR MENUS - Symbolic Version
C3: ##.4V
~Ba: HHHF
A ##PSI
#i#hrs |
hd o

KVA: #i##
Hz: ##
RPM: ####

L1-L2: ### V
THREE PHASE | L2-L3: ### V | N

ONLY | 13 191: ### V SINGLE

PHASE
ONLY
‘ D[j L1-N:  ### z
L2-N: ### V
L1-L2: ### V
| B | | a

.

THREE PHASE
WYE ONLY

%
CURRENT SENSE L2: ###H# A G J
AMPERAGE L3: H##s# A

‘ FIGURE 1-10. OPERATOR MENUS (SYMBOLIC VERSION)

1-16
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SELECTING AUTO AND MANUAL RUN
MODES

Auto and Manual Run modes can be selected:
» From any of the Operator menus

¢ When the message “Establishing commu-
nication with control” is displayed

¢ When the message “Re-establishing commu-
nication with control” is displayed

Switching to Auto or Manual Run mode can be re-
stricted to authorized personnel. if a control panel is
set up with the mode change access code feature
enabled, an access code must first be entered be-
fore the mode can be changed.

Entering the Mode Change Access Code

If the mode change feature access code is enabled,
an access code must be entered to switch to Auto or
Manual Run modes. The text and symbolic versions
of the Mode Change menu are shown in Figure
1-11. To enter the mode change access code,

1. With the first character highlighted, press the
button below to the + or ~ symbols until the va-
ue reads “1."

2, Press the arrow selection button —» to move
to the next numeric character.

| 3. Press the button below the + or - symbols until
the value reads “2.”

Operation and Maintenance Manual - Vendor Manual

4. Press the arrow selection button —+ to move
to the next numeric character.

5. Press the button below the + or - symbols until ‘
the value reads “1.” -

6. After you have completed entering the pass-
word, press the arrow selection button —>,

NOTE: If an incorrect password is entered, the
Operator menu that was displayed be-
fore Auto or Manual Run mode was se-
lected is redisplayed.

Mode Change )
TEXT VERSION Access Code: [§XX
4 | = [-"T1T=
SYMBOLIC VERSION C DX
| —= [ -1~

00

FIGURE 1-11. MODE CHANGE MENU

- 117
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PRELIMINARY

Selecting Auto Mode
To switch to Auto mode (see Figure 1-12),

1. Press the 5513} button on any of the Operator
menus or the “Establishing/Re-establishing
communication with control” menus.

. If the mode change access code feature is en-
abled, the Mode Change Access Code menu
is displayed. Enter the mode change access
code as described above.

. A menu with alternating arrows is displayed
above a second €25} symbol. Press the sec-

ond €5} button. The Operator menu that was
displayed before Auto mode was selected is re-
displayed.

To disable Auto mode, press the (O] button.

NOTE: Manual Run mode can also be selected
while in Auto mode.

Battery:

Qil Press:

8

Eng. Temp: ###°F
Eng Hours: ####h

##.#VDC
##PSI

AR N

THIS MENU IS
Mode Change DISPLAYED ONLY IF
_ THE MODE CHANGE
Access Code: XX | | arce CODE
FEATURE IS ENABLED
4 | =1 -1+

HEEKN)

l

ALTERNATING
_ ARROWS ARE
|« | DISPLAYED

]

Battery: #.4#VDC
Eng. Temp: ###°F
Oil Press:  ##PSI

Eng Hours: ####h

1-18
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AUTO MODE
SELECTED

|

FIGURE 1-12. SELECTING AUTO MODE
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PRELIMINARY
Selecting Manual Run Mode

To switch to Manual Run mode (see Figure 1-13),

To switch to Manual Run mode,

1. Press the '@9 button on any of the Operator me-
nus or the “Establishing/Re-establishing com-
munication with control” menus.

. If the mode change access code feature is en-
abled, the Mode Change Access Code menu
is displayed. Enter the mode change access
code as described on the previous page.

. A menu with alternating arrows is displayed
above a second §§ symbol. Press the second
button. The Operator menu that was displayed
before Manual Run mode was selected is re-
displayed.

To disable Manual Run mode, press the (O] button.

NOTE: Auto mode can also be selected while in
Manual Run mode. Switching to Auto mode
may result in the generator set shutting
down,

Aborting the Transition to Auto or Manual
Run Mode

If the Mode Change Access Code menu or the
menu showing altemating amows above the &g} or
@ buttons is displayed, the transition to Auto or
Manual Run mode is aborted when:

» Either the , ({J, or (@] button is pressed.

¢ A selection button is not pressed within ten
seconds.

If the transition to Auto or Manual Run mode is
aborted, the Operator menu that was displayed be-

Q-Pulse |d TMS1367
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fore Auto or Manual Run mode was selected is re-
displayed

Battery:  ##.#VDC
Eng. Temp: ###°F
Qil Press:  ##PSI
Eng Hours: ####h |

THIS MENU IS
DISPLAYED ONLY IF
THE MODE CHANGE
ACCESS CODE -
FEATURE IS ENABLED

Access Code: XX

ALTERNATING
L. ARROWS ARE

I <« | DISPLAYED

Battery: ##.H#VDC
Eng. Temp: ###°F | MANUAL
Oil Press:  ##PS| | RUN MODE

SELECTED

us: #i##h

FIGURE 1-13. SELECTING MANUAL RUN MODE

Page 26 of 542




Q-Pulse |d TMS1367

~Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

PRELIMINARY
SERVICE MENUS

Figure 1-14 shows a block representation of the
menus available from the Service Menus.

The first Service Menu can be viewed from any of
the Operator menus by simultaneously pressing the
4. and ¥ selection buttons for two seconds. The
first Service Menu provides access to the following
menus:

e Setup Menus - Used by Service personnel.
Adjusting the Setup menus is restricted by a
password and is described in the Control
Service section. To view the Setup menus
only, press the VIEW button on the Setup
password menu.

¢ History / About - see page 1-22
e Screen Adjust - see page 1-26

To return to the Operator menu that was displayed

prior to viewing the Service Menu, press the ({J
button.

The second Service Menu can be viewed by press-
ing the ¥ selection button on the first Service
Menu. The second Service Menu provides access
to the following menus:

» Fault History — see page 1-24
e Status - see below

e Lamp Test - The six LEDs on the control
panel should light as long as the button (6) is
pressed. :

1-20
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The third Service Menu can be viewed by pressing
the ¥ selection button on the second Service
Menu. The third Service Menu provides access to
the Network Status menus.

Network Status Menus

The Network Status menus are displayed when the
(7) button is pressed on the third Service Menu. Two
menu are used to display the quantity of the follow-
ing devices that are connected to the network.

¢ Auto Mains Failure (AMF) modules

¢ Universal Annunciators

s Bar graphs

o Battery chargers

¢ Controls

e |/O modules

¢ Operator panels (any type)

Status Menu

The Status menu is displayed when the (5) button is
pressed on the second Service Menu. The Status
menu shows the following:

¢ Voltage regulator (drive) level, in percentagé
of duty cycle

e Governor regulator (drive) level, in percent-

age of duty. cycle. This value is only dis-
played if the governor is enabled.
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SERVICE MENU
1) Setup Menus
2) History/About
3) Screen Adjust
w) More Options

M 1 Tl @l ¥

2

ADJUST
ST H s #ﬁﬁf### SCREEN -
Password:  [@IXX Contrul Contrast —_—
Hours: BEBH B Brightness W
Units: °F, PSI
VIEW] — | - [ + R~ ADJUST

D000 0000 0000

SETUP MENUS HISTORY / ABOUT MENUS SCREEN ADJUST MENU
SEE PAGE 24 SEE PAGE 1-22 SEE PAGE 1-26

SERVICE MENU SERVICE MENU
&) Geatn 1 story 7) Network Status
6) Lamp Test w) More Options
w) Mare Options
0616 T ———

NETWORK STATUS
AMF Modules: #
Annunciators : #
BarGraphs : #
FAULT HISTORY . STATUS BattCharer LA

Fault Number: ## R

m’;«x Gov Duty Cyc: ##% ] l “ Il “ ' -
NETWORK STATUS .h
Controls S - .
I/O Modules :

#
FAULT HISTORY MENUS Op Panels - #

SEE PAGE 1-24
: g e A

FIGURE 1-14. SERVICE MENUS
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PRELIMINARY
HISTORY / ABOUT MENUS

Figure 1-15 shows a block representation of the
History / About menu. The first History / About sub-
menu is displayed when the (2) button is pressed on
the Service Menu.

Press the buttons next to the . and ¥ symbols in
the graphical display to navigate between the Histo-
ry / About submenus. Press the ({] button to retumn
to the Service Menu.

History Submenu

This submenu displays the number of engine starts,
hours of operation for the engine, and hours of op-
eration for the control.

1-22
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About Genset Submenus

Two submenus display the generator set model
number, control number, and genset application fre-
quency rating.

About Control Submenu

This submenu displays the control's part number,
serial number (up to 11 characters), software part
number (up to 9 characters), and software version.

About Display Submenu

This submenu displays the optional control panel
software part number, software version, screen part
number, and screen version of the display.
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HISTORY / ABOUT MENUS

HISTORY .
Starts: #####ith
Hours: ###84# 4
Control .
Hours: ######.4 . .

DDEPD

Model Number:

YOOCKEHHHIHRY —
Control: 1301

-~
ABOUT GENSET

KVA (Standby)
Rating: ####.# kVA

ABOUT CONTROL
PIN:  #H#BEHH
SIN:  XEHHSBINY |

SWP/N:  #easiin \
SW Version # ##

U@BQ_) |

ABOUT DISPLAY . .
SWP/IN:  #H##8#8# A
SW Ver: #4844
Scrn PIN:  #####8#
Scrn Ver: # ##

DDCL .

FIGURE 1-15. HISTORY / ABOUT MENUS
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FAULT HISTORY MENU Information on faults is included in Table 1-2 on
page 1-10.
Figure 1-17 shows a block representation of the
‘ Fault History menu. The first Fault submenu is dis- _
- played when the (4) button is pressed on the first TIME FAULT
Service Menu. If there are any active fault subme- OCCURRED
nus, an “Active Fault” heading is displayed for the ¥ FAULT HISTORY FAULT
most recent active fault. All other fault submenus At 1755.3Hrs /— CODE
display a “Fault History” heading. Five of the most Egult F‘#%ber: 27
recent faults can be viewed. An example of how a vo;:g"e onse
fault code is displayed is shown in Figure 1-16. FAULT v T =
DESCRIPTION
Press the buttons next to the s and ¥ symbols in [ ][ }( j{ J
the graphical display to navigate between menus.
Press the ({J button to return to the Service Menu. FIGURE 1-16. FAULT HISTORY MENU EXAMPLE
1-24
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FAULT HISTORY MENU

Active Faulit Fault 1
ACTIVE FAULT FAULT HISTORY
Al: #H8##8.4 Hrs AL #BHBEH H Hrs
Fault Number: ## Fault Number: ##
X000 XX 00000 OR 2000¢ XX 300000¢

Fault 2

FAULT HISTORY
At: B#E### 8 Hrs
Fault Number: ##

Oldest Fauit
(Maximum of 5)

FAULT HISTORY
At ##EBHS # Hrs
Fault Number: ##
X00¢ XX 200000

FIGURE 1-17. FAULT HISTORY MENU

1-25
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SCREEN ADJUST MENU
Figure 1-18 shows a block representation of the
Screen Adjust menu. The Screen Adjust submenu

is displayed when the (3) button is pressed in the
first Service Menu.

Adjusting Values/Parameters

1. Press the ADJUST selection button to select

the first parameter or value to be changed.

2. Press the + or - selection buttons to adjust val-
ues or select parameters.

3. Press the arrow selection button —» to navi-
gate to the next or previous adjustable value or
parameter.

4. After adjusting values/selecting parameters,
press the SAVE button to save your settings.

NOTE: If the Previous Menu button ({J is
pressed before pressing the SAVE but-
ton, the changes are not saved.

5. Press the ({J button to return to the

Menu.

Screen Adjust Menu

This menu allows for adjusting the screen’s contrast
and brightness and for selecting the units of mea-

surement (SAE or Sl) to be displayed.

e Contrast and Brightness: Press the + or —
selection buttons to adjust the screen's con-

trast and brightness. Changing the bright-

e Units: Press the + or - selection buttons to
select SAE (°F, PSl) or SI (C, kPa) units of
measurement to be displayed.

ness setting also affects the brightness of the
LEDs on the control panel.

SCREEN ADJUST MENU

ADJUSTERORNCEGES &~

ADJUST

SCREEN
Contrast ]
Brightness
Units: °F, PSI

00

ADJUST
SCREEN
| Contrast -] - W
Brightness B
Units: C, kPa
SAVE| — | - | +

O

Q-Pulse |d TMS1367

FIGURE 1-18.

SCREEN ADJUST MENU

1-26
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PRELIMINARY

2. PCC 1301 Control Service

SERVICE MENUS

Figure 2-1 shows a block representation of the me-
nus available from the Service Menu.

The first Service Menu can be viewed from any of
the Operator menus by simultaneously pressing the
- and w selection buttons for two seconds. The
first Service Menu provides access to the following
menus:

e Setup Menus - See page 2-3
¢ History / About
e Screen Adjust

Changes can be made to Adjust submenus without
entering a password. However, a password is re-
quired to change any of the Setup submenus.

To return to the Operator menu that was displayed

prior to viewing the Service Menu, press the ({J
button.

The second Service Menu can be viewed by press-
ing the w selection button on the first Service
Menu. The second Service Menu provides access
to the following menus:

Q-Pulse |d TMS1367

Active 29/07/2015

e Fault History
o Status

e Lamp Test - The six LEDs on the control
panel should light as long as the button (6) is
pressed.

The third Service Menu can be viewed by pressing
the w selection button on the second Service
Menu. The third Service Menu provides access to
the Network Status menus. The Network Status
menus are displayed when the (7) button is pressed
on the third Service Menu. Two menu are used to
display the quantity of the following devices that are
connected to the network.

¢ Auto Mains Failure (AMF) modules

e Universal Annunciators

e Bar graphs

e Battery chargers

e Controls (PCC 1301)

e /O modules

e Operator panels (any type)
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SERVICE MENU
1) Setup Menus
2) History/About
. ~3) Screen Adjust
A w) More Options
W @1 @i v
HISTORY ADJUST
SETUP Starts: HiHHE# SCREEN
. Password:  [@XX Hours: — #é#kee¥ Contrast -
Hours: I 3".9“_"‘958 -
nits: °F, PSI
VIEW] — | - | + NN v e ADJUSTHEEEEEN <~
SETUP MENUS HISTORY / ABOUT MENUS SCREEN ADJUST MENU -
SEE PAGE 2-4 SEE PAGE 1-22 SEE PAGE 1-26
SERVICE MENU SERVICE MENU
g’g ggtﬁ :llstory 7) Network Status
. 6) Lamp Test w) More Options
w) More Opticns
@ T ® 1 ©®& | ¥ 7 v
L—) NETWORK STATUS
AMF Modules: #
Annunciators :  #
Bar Graphs : #
FAULT HISTORY STATUS oot Charger : #
At: #it#### # Hrs :

Fault Number: ##
XK XX 000X
Y0000

AVR Duty Cyc: ##%

Gov Duty Cyc ##%

FAULT HISTORY MENUS
SEE PAGE 1-24

OO )

STATUS MENU
SEE PAGE 1-20

O

NETWORK STATUS

Controls #

/0 Modules #

Op Panels #
NETWORK STATUS MENUS

SEE PAGE 1-20

Q-Pulse |d TMS1367

FIGURE 2-1. SERVICE MENUS

2-2
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SETUP MENUS

The Setup Menus (see Figure 2-2) provide access
to genset menus with settings that can be viewed
and, if a password is entered, adjusted.

The first Setup menu is displayed when the (1) but-
ton is pressed on the Service Menu. From the Setup
Password menu, a second Setup menu is displayed
that provides access to the following two categories
of genset menus.

* Genset Service menus
» Genset Setup menus - Go to page 2-26

Q-Pulse |d TMS1367

SETUP Menus
Password: BIxx

VEWT T =T+
SETUP MENUS

1) Genset Service
2) Genset Setup

T o "

OO0

Active 29/07/2015

FIGURE 2-2. SETUP MENUS
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PRELIMINARY
GENSET SERVICE MENUS

This section covers Genset Service menus only.
For information on Genset Setup menus, go to page
2-26.

If a password is entered, the settings in the Genset
Service menus can be adjusted. However, if a pass-
word is not entered, these menus can still be
viewed.

Viewing Only

Figure 2-3 is a block representation of the four Gen-
set Service menus that are available when a pass-
word is not entered (or an incorrect password is en-
tered) in the Setup Password menu.

o Genset
e Customer /O
s Meter Calibration

e Annunciator

2-4

Active 29/07/2015

The Genset Service menus can be viewed by se-
lecting the VIEW button on the Setup Password
menu and then selecting (1) on the second Setup
menu. When the VIEW button is selected without
entering the correct password, the ADJUST button
is not displayed on any of the Genset Service me-
nus; therefore, no adjustments can be made.

Menu Navigation

1. Press the buttons above the a and ¥ sym-
bols in the digital display to navigate between
submenus.

2. To return to the genset Setup Menus menu

from any of the submenus, press the ({J but-
ton:

3. To return to the Service Menu from the genset
Setup Menus menu, press the ({J button.
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GENSET SERVICE MENUS (Viewing Only)

NOTE: When the VIEW button is selected from SETUP Menus
the Setup Password menu without en- Password: XX )
tering a password, the ADJUST button -
is not available on any of the menus
shown in Figures 2-5 thru 2-11.

VIEW] — T -

(000

SETUP MENUS
1) Genset Service

2) Genset Setup

() T 7) IR !

OO0

VIEW SETUP
1) Genset
2) Customer I/O
3) Meter Calib.
w) More Optlons

T a1l er v
‘ VIEW SETUP
CUSTOMER . 4) Annunciator
INPUT 1 TEXT
M ) More Options
2XOOOCOOOOCOOOK 4) v
T v IR : :
i SEE PAGE 2-18 B
GENSET METER CALIB. . ANNUNCIATOR .
Volts AC:  ### FAULT 1 TEXT ~
Hertz: ## REGULATED Type: Warning
No. of Phases: # VOLTAGE ADJUST:
Phase Delta ###.#% >ooooooooooooo<xx
SEE PAGE 2-8 SEE PAGE 2-20 SEE PAGE 2-22

FIGURE 2-3. VIEWING GENSET SERVICE MENUS WITHOUT ENTERING A PASSWORD

2-5
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PRELIMINARY
Viewing and Adjusting

Figure 2-4 is a block representation of the four Gen-
set Service menus that are available from the Setup
Menus menu after the correct password has been
entered. The ADJUST button is available on these
submenus; therefore, adjusting the settings is al-
lowed.

e Genset
e Customer I/O
o Meter Calibration

s Annunciator
Setup Password Submenu

Adjusting the Genset Service menus is restricted to
service personnel and a password must be entered
to modify these menus.

When the Password menu is displayed, the first nu-
meric character (0) is highlighted (see Figure 2-4).

NOTE: When selected (highlighted), each charac-
ter initially turns to “0” and the remaining
characters turn to “X".

NOTE: Make sure that each numeric character is
correct before you move to the next charac-
ter. If a wrong character is entered, you will
not be able to go back and correct it. If the
wrong password is entered, you will be able
to view the Genset Service menus but you
won't be able to change them.

To enter the password:
1. With the first character highlighted, press the
button below to the + or — symbols until the val-
ue reads “5.”

2. Press the arrow selection button —» to move
to the next numeric character.

3. Press the button below the + or — symbols until
the value reads “7."

Active 29/07/2015

4. Press the arrow selection button —» to move
to the next numeric character.

5. Press the button below the + or - symbols until
the value reads “4.”

6. After you have completed entering the pass-
word, press the arrow selection button —».
The first main Setup menu is displayed.

After the correct password is entered, it will be re-
membered until five minutes of button inactivity has
elapsed. If five minutes of button inactivity has
elapsed, you will have to re-enter the password to
access and change Setup menus.

Adjusting Values/Parameters

Once the correct password has been entered and
Genset Service (1) is selected on the Setup Menus
menu, the first Genset Service submenu is dis-
played.

1. Press the buttons above the s and ¥ sym-
bols in the digital display to navigate between
submenus.

2. Press the ADJUST selection button to select
the first parameter or value to be changed.

3. Press the + or - selection buttons to adjust val-
ues or select parameters.

4. Press the arrow selection button —» to navi-
gate to the next or previous adjustable value or
parameter.

5. After adjusting values/selecting parameters,
press the SAVE button to save your settings.

NOTE: If the ({] button is pressed before
pressing the SAVE button, the
changes are not saved.

6. Press the ({J button to return to the Service
Menu.
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GENSET SERVICE MENUS (Viewing and Adjusting)

SETUP
RO .

Password:

VIEW] — T -

UJUD

SETUP MENUS
1) Genset Service

2) Genset Setup

(0 T p

OO0

GENSET SERVICE
1) Genset

2) Customer l/O

3) Meter Calib.
w) More QOptions

SEE PAGE 2-8

SEE PAGE 2-20

000 0000

SEE PAGE 2-22

Ml el ol v
GENSET SERVICE
CUSTOMER 4) Annunciator
INPUT 1 TVEVXTi
Type:
XX0000000000000K v) More Options
200000000000CO0NK @ v
SEE PAGE 2-18
GENSET METER CALIB. ANNUNCIATOR
Volts AC:  ### FAULT 1 TEXT
Hertz: ## REGULATED Type: Waming
No. of Phases: # VOLTAGE ADJUST: YOOOOOCOOVO000OX
Phase Deita # % >ooooooooooooooo<

Q-Pulse |d TMS1367

FIGURE 2-4. GENSET SERVICE MENUS
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Genset Service Submenus

The Genset Service submenus consist of nine ba-
sic submenus.

e Genset, Part 1

o Genset, Part 2

o Start/Stop Time Delays

e Cycle Drank

o Battle Short

e Automatic Voltage Regulator Setup*
e Electronic Governor*

e Genset Model and Serial Number

o Display Setup

* If enabled, the Automatic Voltage Regulator has
two additional submenus and the Electronic Gover-
nor has five additional submenus.

Genset Submenu, Part 1

The first genset submenu displays the preset AC
Voltage, genset frequency, number of phases and
phase type.

e Volts AC: Displays the AC voltage (190, 200,
208, 220, 230, 240, 380, 400, 416, 440, 460,
or 480 VAC, default = 208).

e Hertz: Displays the genset frequency (50 or
60 Hz, default = 60 Hz). The control selects
limits, gains, and frequency values based
upon this selection.

e No. of Phases: Displays the number of
phases (1 or 3, default = 3).

o Phase: Displays the phase type (Delta or
Wye default = Wye).

Genset Submenu, Part 2

The second genset submenu allows for enabling or
disabling glow plugs and charging alternators.

Active 29/07/2015

¢ Glow Plug: Allows control of Glow Plugs for
a particular genset (Yes or No, default = No)

e Charging Alt. Enable: While the default set-
ting is “Yes,” this menu provides a means to
disable the control's charging alternator logic
if it is not supported by your aiternator. If your
alternator does not support this functionality,
the Charger Failure warning (fault code 219)
will constantly be displayed. When dis-
abled,the start disconnect signal is based
only on the average engine speed or fre-
quency and the warning is disabled.

Start/Stop Delay Submenu

The time delay after receiving a valid start signal,
until the genset starts, can be adjusted. The time
delay that the genset is allowed to ruin at rated
speed after receiving a stop signal, until the genset
stops, can also be adjusted. These time delays do
not apply to manual start/runs.

e Start: The genset start time delay can be ad-
justed from 0 to 300 seconds (default =0
seconds).

e Stop: The genset stop time delay can be ad-
justed from 0 to 600 seconds (default =0
seconds).

Cycle Crank Submenu

The Cycle Crank submenu allows for configuring
the generator for all starting modes (manual and re-
mote), as follows:

e Crank: The cranking period can be set from 3
to 30 seconds (default = 15 seconds). This
time limit is used to determine a Fail to Start
status.

e Rest: The minimum amount of time between
crank attempts can be set from 0 to 60 sec-
onds (default = 30 seconds).

o Attempts: The maximum number of times the
starter can be engaged when attempting to
start the engine with cycle cranking can be
set from 1 to 7 attempts (default = 3).
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GENSET SERVICE SUBMENUS
GENSET -
Volts AC:  ### '
Hertz: ## ,
No. of Phases: # .
Phase: Detta N
ADJUST
Vol GEgSET GENSET
olts i
Hertz: ## Glow Plug: Yes )
No. of Phases: # Charging Alt.
Phase; Delta Enable: Yes
SAVET — | - ANUSTHEEN v T 2
GENSET START/STOP DELAY
8},‘2,"9';{;% Start: ## Sec
Enable: Yes Stop: ## Sec \
SAVE | — | - T+ ADJUST v
START/STOP DELAY CYCLE CRANK
Start: EiSec Crank: ## Sec
Stop: ## Sec Rest: ## Sec e ———
Attampts #
SAVE| — | - ADISTIERN v | 2
CYCLE CRANK )
Crank: EF§Sec .
Rest: 5390 CONTINUED ON
Attempts: # PAGE 2-11
SAVET — | =

FIGURE 2-5. GENSET SERVICE SUBMENUS (SHEET 1 OF 3)

2-9
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Battle Short Submenu

Before the Battle Short feature can be used, it must
be enabled with the Battle Short submenu. If de-

- sired, the Battle Short submenu also allows for se-

lecting one of three available activation sources.

o Battle Short: The Battle Short feature can be
enabled or disabled (set to Active or Inac-
tive), (default = Inactive).

o Switch Input: The Switch Input can be set for

Customer Input 1, Customer Input 2, Opera-

tor Panel, or None (default = None).

2-10

Active 29/07/2015

AVR Setup Submenu

The AVR Setup submenu is used to enable or dis-
able the automatic voltage regulator (default = Yes).
If enabled, two additional submenus are displayed
that can be used to adjust the AVR settings (see
page 2-15).

Electronic Governor Submenu

The engine Electronic Governor Enable submenu
is used to enable or disable the electronic govemor
on gensets with electronic governors and magnetic
pickup sensors (default = Yes). If enabled (set to
“Yes"), four additional submenus are displayed that
can be used to adjust governor settings (see page
2-17).

Page 43 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

PRELIMINARY
GENSET SERVICE SUBMENUS (Continued)
RETURN TO )
PAGE 2-9
BATTLE SHORT ?
Battle Short:
Active
Switch Input: rm—— ﬂ
Customer lnput 1
ADJUSTHEEN v | a
BATTLE SHORT AVR Setup
Battle hort
Customer Input 1
SAVE| — T - [ +
AVR Setup
AVR Enable:NE]
SAVE| — | =~ ELECT. GOVERNOR
DDDD CovEnabe; Mo |4 | (©)
GO TO AVR ADJUST v Y
SETUP MENUS
ON PAGE 2-15 IF AVR IS NOT
ENABLED
OR -
IF AVR IS )
ELECT. GOVERNOR ENABLED -
Gov Enable: -
GO TO )
SAVE]T — [ = PAGE 2-15
A CONTINUED
ON PAGE 2-13 .
GO TO
GOVERNOR
SETUP MENUS
ON PAGE 2-17

FIGURE 2-5. GENSET SERVICE SUBMENUS (SHEET 2 OF 3)
2-11
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Genset Number Submenu : mote (Auto/Off/Manual Run switch functions on the
_ operator panel are turned off).
The Genset Number submenu is used to enter the « Connection: A display can be set up to be
‘ genset’s model and serial numbers. Each allow up Local or Remote (default = Local).

to 16 characters to be entered. .
e Access Code: A display can be set up to re-

quire or not require entering the mode

Di S

isplay Setup Submenu change access code (defauit = No).
The Display Setup submenu is used to set the dis- ¢ Symbols: A display can be set up to display
play for Local (Auto/Off/Manual Run switch func- international symbols on the Operator menus
tions on the operator panel are turned on) or Re- (default = Yes).

212
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GENSET SERVICE SUBMENUS (Continued)

GENSET NUMBER
Model No: EEITEETEIET
Serial No:  ##t###### i}

SAVET — | - 1

T

1)

RETURN TO
PAGE 2-11

¥

GENSET NUMBER
Model No: ####s#is8Es
Serial No:  ###### Y

ANVUSTHIENN VY | =

«-—Lﬂ

DISPLAY SETUP

Connection:
Loca |

Access Code: No

Symbols: No

SAVE| — [ -

OOC0)

e

DISPLAY SETUP
Connection:
Local
Access Code: No
S mbols
ADJUST

O

Q-Pulse |d TMS1367

FIGURE 2-5. GENSET SERVICE SUBMENUS (SHEET 3 OF 3)
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Automatic Voltage Regulator Submenus

Two Automatic Voltage Regulator (AVR) submenus
(see Figure 2-7) can be used to adjust Volts/Hz Rol-
loff and Regulator Gains settings.

Volts/Hz Rolloff Submenu

The Volts/Hz Rolloff function helps optimize the
genset's response to added load. If the engine
speed drops below nominal frequency, the control
automatically drops the voltage until the engine
speed starts to recover.

This submenu allows for adjusting the knee fre-
quency and voltage setpoint slope parameters. The
knee frequency is the value below nominal frequen-
cy at which the rolloff function begins. For example,
if the knee frequency is set to 5 Hz on a 60 Hz gen-
set, this function begins when the frequency drops
below 55 Hz.

Slope refers to how fast the voltage is rolled off be-
low the knee frequency. The voltage is rolled off the
slope percent setting for every 1 Hz below the knee.
For example, on a 60 Hz genset, if the slope issetto
5% and the knee frequency is set to 5 Hz, then if the
frequency drops to 54 Hz, the voltage set point is re-
duced 5%. If the frequency drops to 53 Hz, the voit-
age set point is reduced 10%, etc.

2-14
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NOMINAL
— e— KNEE FREQUENCY
NOMINAL
(100%) ~
- SLOPE VOLTAGE SET-
VOLTAGE POINT CURVE
1 » FREQUENCY

FIGURE 2-6. KNEE FREQUENCY AND SLOPE

e V/Hz Knee: The Knee Frequency can be ad-
justed from 0.0 to 10.0 Hertz in 0.1 Hz incre-
ments (default = 1.0 Hz). When generator set
speed decreases by more than the value of
the knee frequency, the generator set voltage
decreases by the %/Hz value.

e V/Hz Rolloff The Rolloff setting can be ad-
justed from 0.0 to 5.0 percent of rated volt-
age, in 0.1% increments (default = 2.0%).

Regulator Gains Submenu

The Regulator submenu allows for setting Gain, In-
tegral Gain, and Damping values.

e Gain: The Gain adjustment for K1, K2, and
K3 can be set from 5 to 1000% (default =
100%). This allows for a scale factor of 0.05
to 10.0. :

¢ Int: The Integral Gain adjustment can be set
from 5 to 1000% (default = 100%).

¢ D: The Damping value can be set from 95 to
105% (default = 100%).
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AUTOMATIC VOLTAGE REGULATOR SUBMENUS

NOTE: These menus are only available if RETURN TO
AVR is enabled (see page 2-11). PAGE 2-11

V/Hz Setup

V/Hz Kree: ## C———
V/Hz Rolloff: ##

AT v | a
V/Hz Setup REGULATOR GAINS
Gain: HitH%
V/Hz Kree:EE] int: ##4% | —— ()
V/Hz Rolloff: ## D: ###%
SAET = T = AOUSTHREEN ¥ T &
REGULATOR GAINS f '
Gain:
RETURN TO
n: zzzf;’z PAGE 2-11
SAVET — T <

asas

FIGURE 2-7. AUTOMATIC VOLTAGE REGULATOR SUBMENUS

2-15
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Electronic Governor Submenus

Four Electronic Governor submenus (see Figure
2-8) can be used to adjust governor settings.

Governor Crank Fuel Submenu

The Governor Crank Fuel Submenu allows for set-
ting the Initial Crank Fuel Duty Cycle, the Initial
Crank Fueling Period, the Crank Fuel Ramp Rate,
and the Maximum Crank Fuel Duty Cycle.

e Initial DC: The Initial Crank Fuel Duty Cycle
is the initial value assigned to the Governor
Duty Cycle parameter when cranking begins.
This value can be set from 0 to 50 percent
(default = 25%)

Initial Time: The Initial Crank Fueling Period
is the amount of time for which the value of
Initial Crank Fuel Duty Cycle is assigned to
the governor duty cycle after cranking be-
gins. This value can be set from 0 to 10 sec-
onds (default = 2 seconds).

Ramp Rate: The Crank Fuel Ramp Rate is
the rate at which the value of the Governor
Duty Cycle is ramped up by during the Crank
State, after expiration of the Initial Crank
Fueling Period. This value can be set from 5
to 100 (default = 25).

Max DC: The Maximum Crank Fuel Duty
Cycle is the maximum level to which the Gov-
ernor Duty Cycle should be limited to during
a crank state. This value can be set from 50
to 100% (default = 100%).

Electronic Governor Regulator Submenu

The Electronic Governor Reguiator submenu al-
lows for setting Gain, Integral Gain, and Damping
values.

e Gain: The Gain adjustment for K1, K2, and
K3 can be set from 5 to 1000% (default =

2-16
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100%). This allows for a scale factor of 0.05
to 10.0.

e Int: The Integral Gain adjustment can be set
from 5 to 1000% (default = 100%).

o D: The governor Damping value can be set
from 95 to 105% (default = 100%).

Electronic Governor Submenu

The Electronic Governor submenu allows for set-
ting Crank Exit Fuel DC, Dither Factor, and Damp-
ing values. This menu is displayed only if the gover-
nor has been enabled with the Engine Electronic
Governor Enable submenu.

e Crank Exit Fuel DC: The Crank Exit Fuel
Duty Cycle is the value at which the governor
duty cycle is held after disengaging the start-
er until the governor is enabled. This value
can be set from 0 to 100% (default = 25%).

Dither Factor: The Dither Factor is the dither
percent added to the current duty cycle. The
Dither Factor can be set from 0 to 30% (de-
fault = 15%). The dither function is disabled
when the dither factor is set to 0%.

Ramp Time: This feature is used to set the
minimum governor speed reference ramp
rate. The governor Ramp Time can be set
from 0.00 to 30.0 seconds, in 0.01 second
increments (default = 0.25 seconds).

Electronic Governor Enable Speed Submenu

These submenus allow for setting the minimum and
maximum governor duty cycle.

e Min. Gov DC: The Minimum Governor Duty
Cycle can be set from 0 to 100% (default =
5%).

e Max. Gov DC: The Maximum Governor Duty
Cycle (with dithered value) can be set from 0
to 100% (default = 95%).
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'ELECTRONIC GOVERNOR SUBMENUS

7

GOV. CRANK FUEL
Initial DC: ## %
Initial Time: ##s
Ramp Rate: ##
Max DC: ## %

ADJUSTIERE ]

GO

RETURN TO

NOTE: These menus are only available PAGE 2-11 )

if the governor is enabled (see
page 2-11).

m—

GOV. CRANK FUEL
Initial DC: A
Initial Time: ##s

ELECT. GOVERNOR
Gain: #8#%

HHH#%
##H#1%

Ramp Rate: ## 'mf
Max DC: ## % D:
SAVEl — | -

mma—
I+ ADIUSTRED ¥ | 2
ELECT. GOVERNOR ELECT. GOVERNOR .
' . Crank Exit
Gain:  [EERM Fuel DC: ## %
Int: #i% ue . e ——
Dither Factor: ##

D:  ###% Ramp Time: ##.##

SAVE] —™ T - T + ADJUSTREAREN ¥ | a

ELECT. GOVERNOR
Enable Speed:
#i### RPM
Min, Gov DC: ## %
Max. Gov DC: ## %
ADJUSTEERE v | a
SAVEl — T - T +

OO0 LU

ELEC?'. GOVERNOR .
Enable Speed:

 EEEIRPM

Min. Gov DC: ## %

Max. Gov DC: ## %
SAVE | — T = T +

OO

FIGURE 2-8. ELECTRONIC GOVERNOR SUBMENUS

ELECT. GOVERNOR
Crank Exit
Fuel DC:Fl3%
Dither Factor: ##
Ramp Time: ##.##

RETURN TO
PAGE 2-13
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PRELIMINARY
Customer /O Submenus

Four Customer I/O submenus (see Figure 2-9) can
be used to define customer input messages and

output maps.
Customer Inputs

The Customer Input Text message submenus are
used to enter an event type and description for two
events.

o Type: Enter the event type (Warning, Shut-
down or Event, default = Warning).

Active 29/07/2015

o Enter a brief description of the event (up to
32 characters).

Customer Outputs

Two Customer QOutputs are configurable to display
common warning alarms. The two Customer Out-
put Map submenus allow for entering a fault number
and fault name to be displayed for the two configur-
able customer outputs.

¢ Number: Enter a code number (0-255, de-
fault = 0) for the event. ‘

¢ A brief description of the event is automati-
cally displayed.

2-18
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CUSTOMER I/0O SUBMENUS
CUSTOMER '
INPUT 1 TEXT
Type: . Warning «
XK ¢ \ . .
XXXX)OOOOOOOO(XXX
ADJUSTEREEN v
‘ CUSTOMER
CUSTOMER INPUT 2 TEXT
INPUT 1 TEXT Type: Shutdown -
Type: 3300000000000
XX)OOOOOOOOOO(XXX
m
= r = SJD?Q
CUSTOMER
ST A A
N Fauit Number: 29
Type: : Loss of AC ' .
OO voltage sense
2OOOOOOOOOOK ADUSTHERE v T &
SAVE] — | - [ + :
CUSTOMER
CUSTOMER OUTPUT 2 MAP
OUTPUT 1 MAP Fault Number: 29
Fault Number: Loss of AC
Loss of AC voltage sense
voltage sense R
= - + ?DD
CUSTOMER
OUTPUT 2 MAP .
Fault Number:
Loss of AC
voltage sense
SAVE BEERS - | +

FIGURE 2-9. CUSTOMER I/0O SUPMENUS
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PRELIMINARY
Metering Submenus

Three Metering submenus (see Figure 2-10) can be
used to adjust requlated voltage, frequency, line-to-
neutral voltage, and line current settings.

Meter Calib Submenu

The Meter Calib submenu allows for adjusting the
actual output voltage of the genset. The percentage
can be set from 90 to 110% (default = 100%). The
alternator voltage is also shown on this submenu.

2-20
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Freq. Adjust Submenu

The Frequency Adjust submenu allows for adjust-
ing the genset frequency. The frequency can be ad-
just from —6.0 to +6.0 Hz (default = 0.0 Hz). The ac-
tual frequency is also shown on this submenu.

Metering Voltage Adjust Submenu

The Metering Voltage Adjust submenu allows for
adjusting metered line voltage.

Metering Current Adjust Submenu

The Metering Current Adjust submenu allows for
adjusting metered amps.
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METERING SUBMENUS

Voltage: ##.#V
SAVE] — | -

METER CALIB.
Reg Volit Adj:

METER CALIB.
Reg Volt Adj:  ###.4%
Voltage: ##.4V
ADJUSTR v RN

{_QUL[)U

ADJUSTIERN v IEER

FREQ. ADJUST

Freq Adj:  ##.#% ¢

Frequency: ##.4#Hz .

FREQ. ADJUST

Freq Adj: EINI%
Frequency: ##.4#Hz

SAVE | — T -

C JUUD

METERING
" . VOLTAGE ADJUST
L1-N:EAvAC

~ L3~N: ### VAC

SAVEI—»I I

UL 0

[_]Dw@?

VOLTAGE ADJ UST
L1-N: ### VAC -
L2-N: ### VAC
L3-N: ### VAC

ADJUST 4

~ METERING

CURRENT ADJUST
L1: #### AMPS

- L2 ##8# AMPS:

 L3: ####% AMPS -

CURHENT ADJUST: -

| BavET=T1=

METERING

L1:EFIRIAMPS
L2: #4484 AMPS
L3: #iik AMPS

DDDD
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FIGURE 2-10. METERING SUBMENUS

2-21

Active 29/07/2015

Page 54 of 542




Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

PRELIMINARY

Annunciator Submenus

Seven Annunciator submenus (see Figure 2-11)
' can be used to define three Annunciator Fault Text
g messages and four Annunciator Output Maps.

2-22

Annunciator Inputs

The Annunciator Fault Text message submenus
are used to enter an event type and description for
three events.

e Type: Enter the event type (Warning, Shut-
down or Event, default = Warning).

e Enter a brief description of the event (up to
32 characters).
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ANNUNCIATOR SUBMENUS
ANNUNCIATOR )
FAULT 1 TEXT
Type: Warning
XOOOOOOOCOONX
XXXXXXXXXXXXXX)O(
ADJUST
ANNUNCIATOR ANNUNCIATOR .
T FAULT 1T T FAULTéhT%(T
ype: ype: utaown _
XXXXX)OOO(XXXXXXX XXXXXXXXXXX)OOOO( \
SAVEI — ] - 1 + ADJUST
ANNUNCIATOR ANNUNCIATOR
T FAULT T FAULT3'5VEXT X
ype: ype: arning s §
XXXXXXXXXX)OOO(XX XXXXXXXXX)OOOO(XX
SAVEI — | - A
ANNUNCIATOR
FAULT 3
Type: CONTINUED ON
SAVE] — | -

FIGURE 2-11. ANNUNCIATOR SUBMENUS (SHEET 1 OF 2)
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Annunciator Outputs ) e Number: Enter a code number (0-255, de-

. fault = 0) for the event.
Four Annunciator Outputs are configurable to dis- )

‘ play common warning alarms. The four Annuncia- ' o _
tor Output Map submenus allow for entering a fault « A brief description of the event is automati-

number and fault name to be displayed for the confi- cally displayed.
gurable annunciator outputs.
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ANNUNCIATOR SUBMENUS (Continued)
RETURN TO PAGE 2-23 .
ANNUNCIATOR "
QUTPUT 1 MAP
Fault Number: 29
Loss of AC
voitage sense
ADJUST v
ANNUNCIATOR ANNUNCIATOR
OUTPUT 1 M OUTPUT 2 MAP
Fauit Number' Fault Number: 29
Loss of AC Loss of AC
voltage sense voltage sense
SAVE | — ADNUSTHEERS v | &
ANNUNCIATOR ANNUNCIATOR
OUTPUT 2 M OUTPUT 3 MAP
Fault Number: Fault Number: 29
Loss of AC Loss of AC
voltage sense volta ge sense
SAVEl — | - ADJUSTIRRE v | «
6%’#5%':‘&9\2
ANNONGIATOR Faut Nimbar 29
. Y 0SS O
fggg g‘ﬂ'&beﬁ voltage senso
voltage sense A S :
SAVE] — | - [ ] [ ]( ] { ] i
ANNUNCIATOR .
OUTPUT 4 MAP
Fault Number:
Loss of AC
voltage sense -
SAVEl = | = T+

FIGURE 2-11. ANNUNCIATOR SUBMENUS (SHEET 2 OF 2)
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GENSET SETUP SUBMENUS

The first Setup menu is displayed when the (1) but-
ton is pressed on the Service Menu. From the Setup
Password menu, a Setup Menus menu is displayed

that provides access to the following two categories:

of genset menus.
e Genset Service menus - Go to page 2-3
¢ Genset Setup menus

This section covers Genset Setup menus only. A
password does not need to be entered on the Setup
Password menu in order to view or adjust the Gen-
set Setup submenus.

When the (2) button is selected to access Genset
Setup menus, a second password menu (Genset
Setup Password) is displayed (see Figure 2-12). If a
password is entered on the Genset Setup Pass-
word, the settings in the Genset Setup menus can
be adjusted. However, if a password is not entered,
these menus can still be viewed.

SETUP Menus
SETUP
PASSWORD Password: @xx
MENU
VEW] — | - | +
SETUP MENUS
SETUP | 1) Genset Service
MENUS

MENU 2) Genset Setup
(1 (2) e

i

GENSET SETUP
Password: 10r 004

GENSET SETUP
PASSWORD
MENU

VEW] —» | - | +

aEus

FIGURE 2-12. SETUP PASSWORD MENUS

Active 29/07/2015

Viewing Only

Figure 2-13 is a block representation of the four
Genset Setup menus that are available when a
password is not entered (or an incorrect password
is entered) in the Genset Setup Password menu.

e Genset

¢ Voltage Protection
¢ Current Protection
e Engine Protection

The Genset Setup submenus can be viewed by se-
lecting the VIEW button on the Genset Setup Pass-
word menu. When the VIEW button is selected with-
out entering the correct password, the ADJUST
button is not displayed on any of the Genset Setup
menus; therefore, no adjustments can be made.

Menu Navigation

1. Press the buttons above the & and ¥ sym-
bols in the digital display to navigate between
submenus. ..

2. To return to the genset Setup Menus menu

from any of the submenus, press the (O but-
~ ton.

3. To return to the Service Menu from the genset
Setup Menus menu, press the ({J button.
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GENSET SETUP MENUS (Viewing and Adjusting)

SETUP MENUS
1) Genset Service

2) Genset Setup -
()T p

GENSET SETUP
Password: XXX

VIEW| —» | - | +

OO
l

GENSET SETUP
1) Genset

2) Volt Protect

3) Curr Protect

w) More Options

I @1 @l ¥

5

VOLT PROTECTION GENSET SETUP

High AC Voltage s
Threshold: ###V 4) Engine Protect

High AC Voltage

Time Delay: ###s v) More Optxons
W'L_m

QU@U UU

J SEE PAGE 2-37 l -
GENSET CURR. PROTECTION ENG PHOTECTION .
CT Ratio: #i#4 H. Curr Warning Overspeed (50Hz) -
MPU Enable: Yes Threshold: ### % Threshold: #### :
Fly. Teetch: #in H. Curr Wammg Overspeed *60Hz) s
RPM/Hz Hatlo i Time Dela ##sec Threshold #### .
i g ADJUST Bk LT TRit L
SEE PAGE 2-31 SEE PAGE 2-39 SEE PAGE 2-41

FIGURE 2-14. GENSET SETUP MENUS (VIEWING AND ADJUSTING)
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Genset Submenu

The Genset Setup submenu is used to set the CT
Ratio, enable the Magnetic Pickup Unit (MPU), set
the number of teeth pulses per revolution on the Fly-
wheel, and set the Speed/Frequency Ratio.

e CT Ratio: The CT Ratio value must be set to
match the CT Ratio of the current transfor-
mers on the genset (default = 150.5).

MPU Enable: Displays whether or not the
Magnetic Pickup Unit is installed (Yes or No,
default = No).

Fly. Teeth: The total number of teeth pulses
per revolution-on the flywheel (used for elec-
tronic governed systems) can be set from 0
to 256 (default = 110).

RPM/Hz Ratio: Allows for setting the Speed/
Frequency Ratio to 20, 30, or 60 RPM/Hz
(default = 30).

Applicaiton Rating Select Submenu

The genset application rating can be set to either
Standby or Prime (default = Standby).

Standby kVA Rating Submenu

The kVA Rating submenu displays the kVA rating of
single-phase or three-phase, 50 or 60 hertz standby
genset systems. These value are used by the con-
trol to determine what is 100% load. The values
must match the kVA rating of the genset appilication
and cannot be more than 2000 kVA.

2-30
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3Ph/50Hz: The three phase, 50 Hertz rating
can be set from 0 to 2000 kVA (default = 25

KVA).

3Ph/60Hz: The three phase, 60 Hertz rating
can be set from 0 to 2000 kVA (default = 25
kVA). ’ '

1Ph/50Hz: The single phase, 50 Hertz rating
can be set from 0 to 2000 kVA (default = 25
kVA).

1Ph/60Hz: The single phase, 60 Hertz rating
can be set from 0 to 2000 kVA (default = 25

kVA).
Prime kVA Rating Submenu

The kVA Rating submenu displays the kVA rating of
single-phase or three-phase, 50 or 60 hertz prime
genset systems. These value are used by the con-
trol to determine what is 100% load. The values
must match the kVA rating of the genset application
and cannot be more than 2000 kVA.

o 3Ph/50Hz: The three phase, 50 Hertz rating
can be set from 0 to 2000 kVA (default = 25
kVA).

3Ph/60Hz: The three phase, 60 Hertz rating
can be set from 0 to 2000 kVA (default = 25

KVA).

1Ph/50Hz: The single phase, 50 Hertz rating
can be set from 0 to 2000 kVA (default = 25

kVA).

1Ph/60Hz: The single phase, 60 Hertz rating
can be set from 0 to 2000 kVA (default = 25
kVA).
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GENSET SETUP SUBMENUS
GENSET
CT Ratio: #i##
MPU Enable: Yes
Fly. Teetch: #it#
RPM/Hz Ratio ##
ADJUST
GENSET APPLICATION
CT Ratio: ] #id.H ‘RATING SELECT
Fy. Togan: - Application —
RPM/Hz Ratio: Rating: Prime
SAVE| — | - ADJUST
APPLICATION kVA (STANDBY)
RATING SELECT 3Ph/60HZ: ####.#
3Ph/60HzZ: ##i4 .4
ng"ca 1Ph/S0Hz: #hpi g [
ating: RglS ' 1Ph/50Hz: #####
SAVE| — | - ADJUST

kVA (STANDB
3Ph/60Hz.
3Ph/60HzZ: ####.#
1Ph/S50HZ: ##itk.#
1Ph/S0Hz2: #### #

SAVE| — | -

0000

kVA (PRIM
3Ph/60Hz:

aEans UU?Q_J

KVA (PRIME)
3Ph/60HZ: ####.#
3Ph/60HzZ: ##tt.#
1PW/50HZ: ####.4
1Ph/50Hz: #####

ADJUST

umme———

.

3Ph/60Hz: #####

1Ph/50Hz: ####.4

1Ph/50Hz: #####
SAVE | — [ -

OO0 :

FIGURE 2-15. GENSET SETUP SUBMENUS (SHEET 1 OF 3)

CONTINUED ON
PAGE 2-33
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Battery Select Submenu

The Battery Select submenu is used to set the nom-
inal battery voltage.

o Nominal Battery Voltage: Allows for setting
the nominal battery voltage (12 or 24V, de-
fault = 12V).

Battery Thresholds Submenus

The Battery Thresholds submenu is used to set the
low and high voltage values to determine when the
battery voltage is out of the set range during normal
operation. This submenu is also used to determine
when the battery voltage is below weak battery
thresholds during cranking. The Battery Thresholds
submenu that is displayed is dependent upon the

2-32
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battery voltage entered in the Battery Select sub-
menu. o

o Low Batt: The low battery voltage threshold
can be set from 11.0 to 13.0 VDC for 12 volt
batteries (defauit = 12.0 VDC) and from 22.0
to 27.0 VDC for 24 volt batteries (default =
24.0 VDC), in 0.1 VDC increments.

e High Batt: The high battery voitage threshold
can be set from 14.0 to 17.0 VDC for 12 volt
batteries (default = 16.0 VDC) and from 28.0
to 34.0 VDC for 24 volt batteries (default =
32.0 VDC), in 0.1 VDC increments.

o Weak Batt: The weak battery voltage thresh-
old can be set from 6.0 to 10.0 VDC for 12
volt batteries (default = 8.0 VDC) and from
12.0 to 16.0 VDC for 24 volt batteries (default
= 14.4 VDC), in 0.1 VDC increments.
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GENSET SETUP SUBMENUS (Continued)
RETURN TO PAGE 2-31 -
BATTERY SELECT
Nominal Battery G
Voltage: ##V \
ADJUST v a
12v 24y ‘
OR
BATTERY SELECT BATT TH&!\EISHOLDS BATT THRESHOLDS
24V
Nominal Battery Low Batt:  ##.##V ,._ Low Batt: ##.#4V <_. y
Voltage: BV High Batt: ##.##V Q High Batt: ##.##V Q
Weak Batt: #.44#V Weak Batt: ##4.#4V
SAVEl — T - 1T °# ADJUST v A ADJUST v a

U GO

BATT THRESHOLDS BATT THRESHOLDS
12v 24V
Low Batt: Low Batt: EXERV

High Batt: ##.##V
Weak Batt: ##.4#V
SAVET — [ -~ [ +

High Batt: ##.4#V
Weak Batt:  #.4#V
SAVE| — T — T +

CONTINUED ON
PAGE 2-35 -

FIGURE 2-15. GENSET SETUP SUBMENUS (SHEET 2 OF 3)
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Battery Delay Setup Submenu

This submenu is used to determine when, after de-
. termining that the battery condition is out of the
. preset operating range, a warning message is an-
nounced.

e L. Batt TD: A time delay from 2 to 60 sec-
onds (default = 60 seconds) can be set be-
fore the Low Battery warning message (fault
code 213) is announced.

e H. Batt TD: A time delay from 2 to 60 sec-
onds (default = 60 seconds) can be set be-
fore the High Battery warning message (fault
code 214) is announced.

e Wk Batt TD: A time delay from 1 to 5 sec-
onds (default = 2 seconds) can be set before
the Weak Battery warning message (fault
code 221) is announced.

2-34

Oil Pressure Setup Submenus

A submenu is available to set the sensor type. If the
sensor type is Switch, then another menu is avail-
able to set the sensor polarity. If the sensor type is
Sender, then another menu is available to set the
sender type.

o Sensor Type: The sensor type can be set for
either Switch or Sender (default = Switch).

e Sensor Polarity: This submenu is displayed
only if the sensor type is set to Switch. Sen-
sor polarity can be set to either Active Low or
Active High (default = Active Low).

o Sender Type: This submenu is displayed only
if the sensor type is set to Sender. The send-
er type can be set to either 2 Wire or 3 Wire
(default = 2 Wire).
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GENSET SETUP SUBMENUS (Continued)
? RETURN TO PAGE 2-33
BATT DELAY SETUP
L.Batt TD: #.#¥s
H.Batt TD: ##.#s S
Wk Batt TD: # #s
ADJUST
" i |
BATT DELAY SETUP OIL PRESS SETUP
L Batt TD: ER3s )
H. Batt TD: ##.#s Segi?{ CIVPB- Cr—
WK Batt TD: #.#s
SAVE| — | - T+ ADJUST v -

SWITCH SENDER

OIL PRESS SETUP OIL PRESS SETUP OIL PRESS SETUP
Sensor Type: Sensor Polarity: Sender Type:
m Active Low 2 er)ép
SAVEl — | = | +
OIL PRESS SETUP OIL PRESS SETUP
Sensor Polarity: Sender Type:
ACtIVeLOW Wire, -
SAVE | — [ - SAVE| — | - [+

OO0 0000 -

FIGURE 2-15. GENSET SETUP SUBMENUS (SHEET 3 OF 3)
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Voltage Protection Submenus

Figure 2-16 is a block representation of the four
Voltage Protection submenus that are available.

High AC Voltage Submenu

This submenu is used to determine when a high AC
voltage fault condition exists and for how long the
fault condition should be present before the engine
is shut down.

e High AC Voltage Threshold: This threshold is
used to set the percentage of desired voltage
necessary to activate a High AC Voltage fault
condition. This value can be set from 105 to
125% (default = 110%).

e High AC Voltage Time Delay: A time delay of
1 to 10 seconds (default = 10 seconds) must
expire before the engine shuts down be-
cause of a high AC voltage fault condition. If
the fault condition is active for the duration of
this time delay, the engine shuts down and
the High AC Voltage shutdown message
(fault code 12) is announced.

Low AC Voltage Submenu

This submenu is used to determine when a low AC
voltage fault condition exists and for how long the
fault condition should be present before the engine
is shut down.

e Low AC Voltage Threshold: This threshold is
used to set the percentage of desired voltage
necessary to activate a Low AC Voltage fault
condition. This value can be set from 50 to
95% (default = 85%).

e Low AC Voltage Time Delay:A time delay of
2 to 20 seconds (default = 10 seconds) must
expire before the engine shuts down be-
cause of a low AC voltage fault condition. If
the fault condition is active for the duration of
this time delay, the engine shuts down and

the Low AC Voltage shutdown message (fault

code 13) is announced.

Active 29/07/2015

Overfrequency Submenu

This submenu is used to determine when an over-
frequency fault condition exists and for how long the

" fault condition should be present before the engine

is shut down.

e Overfrequency Threshold: This threshold is
used to set the amount of Hertz that the alter-
nator line frequency can be over to activate
an Overfrequency fauit condition. This value
can be set from 2 to 10 Hz (default = 6 Hz).

o Overfrequency Delay: A time delay of 100 to
2000 half cycles (default = 1100 half cycles)
must expire before the engine shuts down
because of an overfrequency fault condition.
If the fault condition is active for the duration
of this time delay, the engine shuts down and

" the Overfrequency shutdown message (fault
code 14) is announced.

Underfrequency Submenu

This submenu is used to determine when an under-
frequency fault condition exists and for how long the
fault condition should be present before the engine
is shut down.

o Underfrequency Threshold: This threshold is
used to set the Hertz number that the alter-
nator line frequency can be under to activate
an Underfrequency fault condition. This value
can be set from 2 to 10 Hz (default = 6 Hz).

o Underfrequency Time Delay: A time delay of
500 and 2000 half cycles (default = 1100 half
cycles) must expire before the engine shuts
down because of an underfrequency faulit
condition. If the fault condition is active for
the duration of this time delay, the engine
shuts down and the Underfrequency shut-
down message (fault code 15) is announced.
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VOLTAGE PROTECTION SUBMENUS

VOLT PROTECTION \{_?,HA%R\?J&;I 'oN
High AC Voltage Threshold: ##V ——
Threshold Low AC Voltage \
High AC Vo age Time Delay: ###s
Time Delay: ###s Amusr
SAVET — | -

VOLT PROTECTION
High AC Voltage
Threshold: ###V
High AC Voltage

Time Delay ###s
ADJUSTEEN v e

(_S]D?D

DmE;__gUE

T
VOLT PROTECTION Vc())vl_emlzge;ECTION
Low AC Voltage Threshold: ##.# Hz Gom————
Threshold: V Overfrequency
Low AC Vo ge Time Delay: ####
Time Delay: ###s Amusr
VOLT PROTECTION VOLT PQ,?,IE CTION
Overfrequen Threshold ##.# Hz
Threshold: Hz Underfrequency
Overfrequency
Time Delay: #### Tme Delay: ####
N @DD -
VOLT PROTECTION -
Underfrequericy -
Threshold: iHz
Underfrequency
Time Delay: ####
SAVE | — T -

0000 |

FIGURE 2-16. VOLTAGE PROTECTION SUBMENUS
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PRELIMINARY

Current Protection Submenus - rent warning message (fault code 216) is an-

nounced.
i -17 is a block tion of the two Cur-
Figure 2-17 is a block representation o . High AC Current Shutdown Submenu

. rent Protection submenus.

. C . This submenu is used to determine when a high AC
High AC Current Warning Submenu current shutdown fault condition exists and for how
long the fauit condition should be present before the

This submenu is used to determine when a high AC engine is shut down.

current warning fault condition exists and for how

long the fault condition should be present before the e H. Curr Shutdown Threshold: This threshold
High AC Current warning message is announced. is used to set the percentage of rated AC
) . current at which the High AC Current shut-

e H. Curr Warning Threshold: This threshold is down fault condition becomes active. This
used to set the percentage of rated AC cur- value can be set from 130 to 190% (default =
rent at which the High AC Current warning 150%).
fault condition becomes active. This value ) )
can be set from 110 to 130% (default = e H. Curr Shutdown Time Delay: A time delay
110%). of 2 to 60 seconds (default = 10 seconds)

must expire before the engine shuts down

e H. Curr Warning Time Delay: A time delay of because of a high AC current fault condition.
10 to 60 seconds (default = 60 seconds) If the fault condition is active for the duration
must expire before a warning message is an- of this time delay, the engine shuts down and
nounced. If the fault condition is active for the the High AC Current shutdown message
duration of this time delay, the High AC Cur- (fault code 46) is announced.

2-38
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CURRENT PROTECTION SUBMENUS

CURR. PROTECTION
H. Curr Waming
Threshold: ### %

ADJUST

CURR. PROTECTION
H. Curr Wamm
Threshold
H. Curr Warning
____Time Delay: ##sec

r_QDL,JU

H. Curr Warning H
Time Delay: ##sec

CURR. PROTECTION
M. Curr Shutdown
Threshold: ### %

H. Curr Shutdown
Time Delay ##sec
ADJUSTEIERRE o

000 ?g@%

CURR. PROTECTION
H. Curr Shutdo n
Threshold
H. Curr Shutdown
____Time Delay: ##sec

SAVET — T = ]

OO0

SAVEl — [ =

FIGURE 2-17. CURRENT PROTECTION SUBMENUS
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PRELIMINARY
Engine Protection Submenus

The Engine Protection submenus (see Figure 2-18)
are used to set thresholds to determine when en-
gine fault conditions exist and time delays to deter-
mine how long a fault condition is present before the
fault message is announced and, if necessary, shut
down the engine.

Engine Protection Overspeed Submenu

This submenu is used to set the value necessary to
shut down the genset and activate an Overspeed
shutdown message (fault code 31) on 50 and 60 Hz
gensets, indicating that the engine has exceeded
normal operating speed.

e Overspeed (50Hz) Threshold: This threshold
is used to set the overspeed value necessary
to activate an Overspeed shutdown fault con-
dition on 50 Hz gensets. This value can be
set from 0 to 8192 RPM, in 25 RPM incre-
ments (default = 1725 RPM).

Overspeed (60Hz) Threshold: This threshold
is used to set the overspeed value necessary
to activate an Overspeed shutdown fault con-
dition on 60 Hz gensets. This value can be
set from 0 to 24,096 RPM, in 25 RPM incre-
ments (default = 2075 RPM).

Engine Protection Speed/Frequency Submenu

This submenu is used to determine when a speed/
frequency conflict shutdown fault condition exists
and for how long the fault condition should be pres-
ent before the engine is shut down.

240

Active 29/07/2015

o Speed/Freq Fault Threshold: This threshold
is used to set the value necessary to activate
the speed/frequency conflict shutdown fault
condition. This value can be set from 0.1 to
20.0 Hz (default = 2.0 Hz).

Speed/Freq Fault Time Delay: A time delay
of 0.2 to 10.0 seconds (default = 1 second)
must expire before the warning message is
announced because of a speed/frequency
conflict shutdown fault condition. If the fauit
condition is active for the duration of this time
delay, the genset is shut down and the Speed
Hz Match shutdown message (fault code 71)
is announced.

Low Oil Pressure Waming Submenu

This submenu is used to determine when a low oil
pressure waming fault condition exists and for how
long the fault condition must be present before the
warning message is announced.

¢ LOP Wamning Threshold: This threshold is
used to set the oil pressure value necessary
to activate a Pre-Low Oil Pressure warning- -
fault condition. This value can be set from 0
to 100 psi (default = 35 psi).

LOP Warning Time Delay: A time delay of 2
to 15 seconds (default = 8 seconds) must ex-
pire before the warning message is an-
nounced because of a low oil pressure warn-
ing fault condition. If the fault condition is ac-
tive for the duration of this time delay, the
Pre-Low QOil Pressure warning message (fault
code 215) is announced.
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ENGINE PROTECTION SUBMENUS
ENG PROTECTION - .
Overspeed (50Hz)
Threshold: #### ¢
Overspeed *60Hz) -
Threshold ####
ADJUSTR S
ENG PROTECTION
ENG PROTECTION -
O_F'?mp:eg SO0HzZ Speed/Freq Fault
resho Threshold: ##.#Hz
Overspeed (60Hz Speed/Freq Fault A
Threshold: #### ) Time Delay: #.4# s
Savel — T - AOIUSTIREN v | &
ENG PROTECTION
Jpeea/F oL Lolﬁovsa?ﬂg i
Thresho z
Spoed/Fro Faut (ORI HPS] |
—Time Delay. ##s Time Delay: ##sec
SAVET =T - TR > T &
LOP SETUP
LOP Warnin
Threshold: Bipsi
LOP Warnire CONTINUED ON .
Time Delay: ## sec PAGE 2-43 -
SAVET — [ - X

FIGURE 2-18. ENGINE PROTECTION SUBMENUS (SHEET 1 OF 3)
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PRELIMINARY
Low Oil Pressure Shutdown Submenu

This submenu is used to determine when a low oil
pressure shutdown fault condition exists and for
how long the fault condition should be present be-
fore the engine is shut down.

e [ OP Shutdown Threshold: This threshold is
used to set the oil pressure value necessary
to activate a Low Oil Pressure Shutdown fauit
condition. This value can be set from 0 to
100 psi (default = 30 psi).

e LOP Shutdown Time Delay: A time delay of 2 .

to 15 seconds (default = 8 seconds) must ex-
pire before the engine shuts down because
of a low oil pressure fault condition. If the
fault condition is active for the duration of this
time delay, the engine shuts down and the
Low Oil Pressure shutdown message (fault
code 2) is announced.

High Coolant Temperature Warning Submenu

This submenu is used to determine when a high
coolant temperature warning fault condition exists
and for how long the fault condition should be pres-
ent before the warning message is announced.

e HCT Warning Threshold: This threshold is
used to set the temperature value necessary
to activate a High Coolant Temperature
Warning fault condition. This value can be set

2-42
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from 180 to 220 degrees F (default = 215 de-
grees F).. '

o HCT Warning Time Delay: A time delay of 2
to 10 seconds (default = 2 seconds) must ex-
pire before the warning message is an-
nounced. If the fault condition is active for the
duration of this time delay, the High Coolant
Temperature warning message (fault code
202) is announced.

High Coolant Temperature Shutdown Submenu

This submenu is used to determine when a high
coolant temperature shutdown fault condition exists
and for how long the fauit condition should be pres-
ent before the engine is shut down.

e HCT Shutdown Threshold: This threshold is
used to set the temperature value necessary
to activate a High Coolant Temperature Shut-
down fault condition. This value can be set
from 200 to 230 degrees F (default = 223 de-
grees F).

e HCT Shutdown Time Delay: A time delay of 2
to 10 seconds (default = 2 seconds) must ex-
pire before the engine shuts down because
of a high coolant temperature fault condition.
If the fault condition is active for the duration
of this time delay, the engine shuts down and
the High Coolant Temperature shutdown
message (fault code 1) is announced.
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ENGINE PROTECTION SUBMENUS (Continued)
RETURN TO PAGE 241 )
LOP SETUP
LOP Shutdown
Threshold: ## psi |
LOP Shutdown
Time Delay: ##sec
ADJUST
LOP SETUP HCT SETUP
LOP Shutdown HCT Warning
Threshold: Efpsi Threshold: ### F
LOP Shutdown HCT Warning
Time Delay: ##sec Time Delay: ## sec
SAVE[ — T = ADJUST v -
HCT SETUP HCT SETUP
CT Warnin HCT Shutdown
Threshold: F Threshold: ### F emrem—— _C)
HCT Waming HCT Shutdown
Time Delay: ## sec Time Delay ## sec
SAVEl — T = ASTHEN % T a
HCT SETUP
HCT Shutdown CONTINUED ON
Threshold: F PAGE 2-45 -
HCT Shutdown -
Time Delay: ## sec
SAVE] — | - "

FIGURE 2-18. ENGINE PROTECTION SUBMENUS (SHEET 2 OF 3)
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PRELIMINARY

Engine Protection Low Coolant Temperature and
Battery Charger Submenus

The low coolant temperature submenu is used to
determine when the genset’s coolant temperature
is too low and a Low Coolant Temperature warning
" message (fault code 203) is announced. This wam-
ing message is not announced unless the coolant
temperature has been determined to be low for one
minute.

e LCT Warning Threshold: This threshold is
used to set the temperature value necessary
to activate a Low Coolant Temperature Warn-
ing fault condition. This value can be set from
32 to 100 degrees F (default = 70 de-
grees F).

These charging submenus are used to determine
when the alternator charger failure condition exists
and when the warning message should be an-
nounced. The fault condition exists when either the
low or high threshold is reached.

2-44
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e Charger Failed H Threshold: This threshold

is used to set the high charging alternator
voltage value. This value can be set from
13.0 to 20.0 VDC (default = 18.0 VDC) for
12V units and from 25.0 to 40.0 VDC (defauit
= 32.0 VDC) for 24V units.

Charger Failed L Threshold: This threshold is
used to set the low charging alternator volt-
age value. This value can be set from 2.0 to
13.0 VDC (default = 5.0 VDC) for 12V units
and from 2.0 to 25.0 VDC (default = 10.0
VDC) for 24V units.

Charger Failed Time Delay: A time delay of

2 to 300 seconds (default = 120 seconds)
must expire before the warning message is
announced. If the fault condition is active for
the duration of this time delay, the Charger
Failure warning message (fault code 219) is
announced.
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ENGINE PROTECTION SUBMENUS (Continued)
? RETURN TO PAGE 2-43 )
ENG PROTECTION
Thioshod B F | e
reshold:
Charger Failed H \
Threshold: ## ##v
ADNUSTHIEED ¥ | 2 ‘
ENG PROTECTION ENG PROTECTION
LCT Warnin Charger Failed L
Threshold Threshold: ##.##v
Charger Fa ed H Charger Failed
Threshold: ##.4#v Time Delay: ### s
SAVE| — | - T '+ ADJUST A

OO O

ENG PROTECTION
Charger Failed L
Threshold:
Charger Failed
Time Delay: ### s

SAVE | — T =T

D000

FIGURE 2-18. ENGINE PROTECTION SUBMENUS (SHEET 3 OF 3)
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Power Command 1301 u
Standard
Drawing no. Description LTR
J0630-0051 (Sht 1,2) WD-Control (PCC1301) F
J0630-0052 (Sht 1) Schematic-PMG/MX321, PCC1301 A
J0630-0056 (Sht 1) WD-Genset (Reconnect) A I

i

Optional _ i
Drawing no. Description LT |
J0625-0006 Schematic - Battery Charger F
J0625-0061 Schematic - Audible Alarm CCT F
J0625-0489 Schematic - Heater Control A I
J0625-0246 Schematic - Alarm (KA08) D Il

File: PCC1301.drg
Date : Aug-06.
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J0625_ 0246 A REL NO | LTR NO‘ REVI SI ON L = ZOKEY DR __(EHKP. APPROVED 1738
A | 1| PRODUCTION RELEASE SRR e [ O-fre-o
. J0625/EE75 | B | 1 | REVSED CONNECTION ON PCCL}OI 83 |PL|TB |B I0H 18-MAY-0
b J0625/EE85 | C | 1 | REVISED TERMINAL AND CABLE MARKER - JPLI{TB |TBTOH 17-JUL-0¢
J0625/EF124| D | 1 | REVISED TERMINAL NO. AND CABLE MARKER = |PLJTE |TB TOH 30-JUN-0
\:\»' ‘
CONTROLLER
_ A B C D £ F
<| @ o o W ‘
—J —J | — |
o (va) m e} (aa] :
< < < < < ‘
o w (W) (] ) ‘
AN
TABLE 1: D1 D1 :
.\_> CONTROLLER TLK'A" | TLK'B |TLK'C |TLK'D [TLKE' | Tek 'F | CABLE ‘A’ CABLE B’ _ CABLE ‘C’ CABLE ‘E’ CABLE 'F'
PCC3100 (TB1) 1 3/4 7 8 b 42 | AA-JIPCC-1-1B+) | (GND) P-1-3/4 PCC-%—B AA-J2P-1-T | P-1-41P-1-7 | P-1-42P-1-8
PCC2100 (TB1Y) 17/18 22| 10 M AA-J1P-1-17/ 18(B+) | (GND) P-1-21/22 P-1c11 | AA-J2 P-1-10
1 ‘ »
PCC1300/01 9 8 -1 AM12-1-9 (B+ 1- "
1 '! o AA-JIA12-1-9 (B+) | (GND) A12-1-8 TB1S 1
PCC1300/01 : AA-J2 TB15-2
AA (T815) 2 1 |
ALARM 1
e MODULE
: |
' YT I TEM | PART No. € | DESCRI PTI ON OR WATERI AL e
METR“@ @W@ TOLERANCE UNLESS OTHERW SE SPECIFI ED[siuTo — ~ NAME DATE ‘
e e e - CUMMINS POWER GENERATION
nc OR PL SOH 01-FEB-05
44 PIONEER SECTOR2 -
AUTOCAD DWG [T %  [h° 8 e
' =1 XXA: XX TXXX PROJECTI ON 6 MFG O 1B TOH 01-FEB-05 TITLE .
“Bo NG e ToL N ggg- ;:g g,;gﬂ.?g ggt-igo +ggg;—ggi TaS OEIER 15 T FUEY 7 Gt APPROVED TB TOH 01-FEB-05 [ SiTE copE SCHEMATIC—ALARM (KAO8>
- —| 5.00-9.99 10.20/-0.10 . 201- 421  +.008/-. '
SCALE .. S10.0047.49. 40.25/0.13 | 422703 +.010/- 005 | T & DPLIES, 5Dt ook OF D MEh Ol g ] e T VSO oW pas | J0625- (746 K
PRINT  scueor — TT05020.99 #0.30/-0.13 | 704- 999+ 012/- 005 | [ EXPRESSLY A U T e T S 1 o] B
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LJO6 2 5 O 489 _ ' ' , ' REL NO | LTR| NO [ REVISI ON } ZONE] OR [CHKR| APPROVED | DATE
- 7 A | 1 [ PRODUCTION RELEASE _ - [pL B |[BTOH [07-ML-06
b’ (L)FHA RHI—4 (LRHI-4 RHI-5 '
4 5 ZL ' D
RHI RHI - !
1 8 CONIROLLER] - , |
— fos) 3
<[] = s TLK ;
= f;" <+ A B : e
|
il @ W o NOTE:
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= L b - o & ‘'c’ SIZE - 4mm2 .
a [-[af (ﬂ E] N ‘o SIZE - 6mm2 ;
] : C
) ) - =
Vo ) R "0 o ) Q Q !
< y S I | | TABLE 1 |
I ’ i
i an CONTROLLER | TLK °A’| TLK 'B' | CABLE ‘A’ CABLE '8’
. -t m :
7 -+ VNl , PCC 1301 | TB15-5|TB15-2 RHI~7 TB15-5 RHI-2 TB15-2 (GND) .
” o u ™ © 0 RHI * -
. 3 S M M N o © PCC 2100 | TB1-19|TB1-21/22| RHI-7 P-1-19 (SW+)| RHI~2 P—1-21/22 (GND)
— - — : - - = = HEATER ISOLATOR - ,
L1 'L2 _I L £ L L RELAY (ISOLATES ' PCC 3100 ‘TB1-2 |TB1-3/4 RH1-7 P—1-2 (SW+) | RH1-2 P-1-3/4 (GND)
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“ 25A DP : A ~ A ~ WHEN SET IS , ‘
) ‘ _ 1 N
T1 T]'p_ ) L — | . ENGINE . FHA ENGINE HTR- l | B
I_ | TOATHR TO ENGINE HTR ' " ' ] 2o
. . - : (IF REQ'D) (IF REQ'D) B3.3/48/6B/6C | 10A |1 4 1kw i -
L1 N E o 4-ISBe/6-I5Be | 10K |1 x 1w | R @
[ Y N 2 ) ° :
- AUX SUPPLY FRO HEATER N855/K19 16A 11 x 2Kw |
o BY CUSTOMER T [12 |13
(L—N: 220-240VAC) ' 1 :
MET” @ DW C j ' a | PART No. 3% | DESCRIPTION OR MATERI AL _ REE
YIRS N | TOLERANCE UNLESS OTHERW SE SPECI FI ED[s1imo — L NAVE DATE ‘ |
o 3l . CUMMNS POUER GENERATION |A
- T)'I(’m ~ l Xn c hA — OR PL SOH 07—JUL"'06 44 PIONEER SECTOR 2
AUTOCAD DWG |3|".x - Xx A THRR B SIGAPORE 528369
= X X . XX THIRD ANGLE 2T
hoh B |meas @é} LI o ™ SCHENATIC-HEATER CONTROL
DO NOT ol 0-08- 489 40.15/-0.08 ].004-.200  + 006/~ 003 [Ty ot 15 7t ey & oo 1APPROVED TB TOH 07-JUL-06 | SITE CoDE
‘ ANG TOL - | 5.00-9.95 40. 20/‘0.]0 L200-41 4 008/‘ 004 mm&;}:%llﬂ?’&mﬂgg m[}g FOR | NTERPRETATI ON [umopeL FIRST USED ON o\e O, SHEET
' SCALE T 2|10.0047.49 40.25/-0.13 [.42-703  + 010/~ 005 M B DUICAT, D 320y o | OF DFENS! O . Ak PGES J062 5 O 489 9%
PRINT  |scuror — 17.50-24.99 40.30/0.13 [ 704-.999  +.012/-. 005 ] Pon'Seitunrion. oh poe cooerr. oMME |0t T w, ez | — . : ]«
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\JO625 0061 REL NO LTR | NO f REVISION ' ZONE] DR [CHKR APPRQVED | DEL
B A_| 1| PRODUCTION RELEASE | - |AS|B |BIH |12-APR-1
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! © | © | | & : N
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| ] ‘@
: | | s A A A A
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: ] |
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- : : A | 1 | PRODUCTION RELEASE - |PL]B |BTH | o03-DEC-0
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I | JO625/EE97 | E | 1 | REVISED TABLE 2 ’ L2 [AS|TB |TB TH 19-SEP-05
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! A B ! | i
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| | ! .
!' [ PCC 2100 (TB1) 17/18 21/22 : (B+) P-1-17/18 BC+| (GND) P-1-21/22 BC-
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‘ DO NOV | 4y 101 - o] 5.0-9.99 10.20/-0.10 |20 421 4. 008/-. 004 wmpg:,ggﬁg%ﬁﬂ FOR | NTERFRETAT ON [ wOOEL F1RST USED OR “é,.o, SHEET | 0%
SCALE 210004749 40.25/0.13 [.422~703  +.010/-. 005 m!wumymuusamug F DIVENS) oK Nc_AND PGS ; J0625_0006 oz
PRINT  |scutor — 17.50-14.99 40.30/-0.03 . 704-.999 012/ 005 | pown criemn o' o8 1o mecerre ol { IR AT 4, Swom2| — . 1«1

A |

L T . s }Ei"ag'é 81 of542 ..
S ive 29/07/2015 -
Q-Pulse |d TMS1367 Active 29/07/




Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

6 .] -3 - 4 ) \L 3 1 ) 2 - ]
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- O 1 JI13-3 V2 7/SENSE O 8 o 1
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i
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Roo4 | 310190 | X L - X RO99 220/388 - | X = X
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NOTES: !
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VOLTAGE REGULATOR ~ ° |
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8 _ 5 | 4 N% 3 1 2 .
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. . LUTEY
: . . — e R o e SINLEE .
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& < ; Kt_|STARTER SOLENOD
1018 5 Ké I ' Kk | FOEL SOLENOID NOTE:
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, BI5 5 __MA— o
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A DETAIL 'TB15
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Foreword

This manual contains information for the correct operation and maintenance of your Cummins engine. it also includes
important safety information, engine and systems specifications, troubleshooting guidetines, and listings of Cummins
Authorized Repair Locations and component manufacturers.

Read and follow all safety instructions. Refer to the WARNING in the General Safety Instructions in Section i
- Introduction.

Keep this manual with the equipment. If the equipment is traded or sold, give the manual to the new owner.

The information, specifications, and recommended maintenance guidelines in this manual are based on information
in effect at the time of printing. Cummins Engine Company, inc. reserves the right to make changes at any time without
obligation. If you find ditferences between your engine and the information in this manual, contact your local Cummins
Authorized Repair Location or call 1-800-DIESELS (1-800-343-7357) toll free in the U.S. and Canada.

The latest technology and the highest quality components were used to produce this engine. When replacement parts
are needed, we recommend using only genuine Cummins or ReCon® exchange parts. These parts can be identified
by the following trademarks:

Note: Warranty information is located in Section W. Make sure you are familiar with the warranty or warranties
applicable to your engine.

g-03 (om-trwd)
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Important Reference Numbers

’ Fill in the part name and number in the blank spaces provided below. This will give you a reterence whenever service
or mamtenance is required.

Part Name Part Number Part Number

Engine Model
Engine Seriai Number (ESN)
Control Parts List (CPL)

Fue! Pump Part Number

Electronic Control Module (ECM)

Electronic Control Module Serial Numbers (ECM)

50

Filter Part Numbers:

i

e Air Cleaner Element

e Lubricating Oil Filter

o Fuel

o Fuel-Water Separator

e Coolant

@ Remote Gas

g-04 {retno)
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Part Name Part Number Part Number
Governor Control Module (GCM) (if applicable)
Belt Part Numbers:

©

[}

©

Clutch or Marine Gear (if applicable):
© Model

e Serial Number

@ Part Number

o Qil Type

e Sea Water Pump
— Model
— Part Number
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B3.9 and B5.9 Series Engines
.Section i - Introduction Page i-a

Section i - Introduction
Section Contents
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B3.9 and B5.9 Series Engines Jo the Owner and Operator
.Section i - Introduction Page i-1

To the Owner and Operator
General Information

Preventive maintenance is the easiest and least expensive type of maintenance. Follow the maintenance schedule
recommendations outlined in Maintenance Guidelines (Section 2).

Keep records of regularly scheduled maintenance.
Use the correct fuel, oil, and coolant in your engine as specified in Maintenance Specifications (Section V).

Cummins Engine Company, inc. uses the latest technology and the highest quality components to produce its engines.
Cummins recommends using only genuine Cummins parts and ReCon® exchange parts.

Personnel at Cummins Authorized Repair Locations have been trained to provide expert service and parts support.
It you have a problem that can not be resolved by a Cummins Authorized Repair Location, follow the steps outlined
in the Service Assistance (Section S).
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About the Manual B3.9 and B5.9 Series Engines
Page i-2 Section i - Introduction

About the Manual

General Information

This manual contains information needed to operate and maintain your engine correctly as recommended by Cummins
Engine Company, Inc. Additional service literature can be ordered from your local Cummins Distributor. For problems
with literature orders, contact (800) DIESELS ((800) 343-7357) for U.S.A. and Canada.

This manual does not cover vehicle or equipment maintenance procedures. Consult the vehicle or original equipment
manufacturer (OEM) for specific maintenance recommendations.

Both metric and U.S. customary values are listed in this manual. The metric value is listed first, followed by the U.S.
customary in brackets.

Numerous illustrations and symbols are used to aid in understanding the meaning of the text. Refer to Symbols (Section
i) for a complete listing of symbols and their definitions.

Each section is preceded by a Section Contents to aid in locating information quickly.

Page 97 of 542
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B3.9 and B5.9 Series Engines How to Use the Manual
Section i - introduction Page i-3

How to Use the Manual
General Information

This manual is organized according to intervals at which maintenance on your engine isto be performed. A maintenance
chart (table) that gives required intervals and checks to be made is located in Section 2. Locate the interval at which
you are performing maintenance; then follow the steps given in that section for all the procedures to be performed.
in addition, the procedures completed under previous maintenance intervals must also be performed.

Keep a record of all the checks and inspections made. A record form for recording the date or hours at which
maintenance checks were performed is located in Section 2.

Refer to Section TS for a guide to troubleshooting your engine. Follow the directions given in that section to locate and
correct engine problems.

Refer to Section V for specifications recommended by Cummins Engine Company, Inc. for your engine. Specifications
and torque values for each engine system are given in that section.
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Symbols

General Information

B3.9 and B5.9 Series Engines
Section i - Introduction

The following symbols have been used in this manual to help communicate the intent of the instructions. When one
of the symbois appears, it conveys the meaning defined below:

g-02 (hatf-sym)

. QPuseldTMS1367

WARNING - Serious personal injury or
extensive property damage can result if
the warning instructions are not
followad.

CAUTION - Minor personal injury can
result or a part, an assembly, or the en-
gine can be damaged if the caution in-
structions ara not followed.

indicates a REMOVAL or DISASSEMBLY
step.

Indicates an INSTALLATION or ASSEM-
BLY step.

) OO

INSPECTION is required.

CLEAN the part or assembly.

Active 29/07/2015

PEHFORM a machanical or time
MEASUREMENT.

LUBRICATE the part or assembly.

Indicates that a WRENCH or TOOL SIZE
will be given.

TIGHTEN to a specific torque.

PERFORM an elactrical
MEASUREMENT.

Refer to another lacation in this manual
or another publication for additional
infarmation.

The component weighs 23 kg [S0 Ib] or
more. To avoid personal injury, use a
hoist or get assistance to lift the compo-

nent. 17800000
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B83.9 and B5.9 Series Engines Wlustrations
Section i - Introduction Page i-5
’illustrations

General information

Some of the illustrations throughout this manual are ge-
neric and will not look exactly like the engine or parts used
in your application. The illustrations can contain symbols
to indicate an action required and an acceptable or not
acceptable condition.

The illustrations are intended to show repair or replace-
ment procedures. The procedure will be the same for all
applications, although the illustration can differ.

caBvage
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Page i-6 Section i - Introduction

General Safety Instructions
Important Safety Notice

A WARNING A

improper practices or carelessness can cause burns, cuts, mutilation, asphyxiation or other bodily injury or
death.

Read and understand all of the safety precautions and warnings before performing any repair. This list contains the
general safety precautions that must be followed to provide personal safety. Special safety precautions are inciuded
in the procedures when they apply.

» Make sure the work area surrounding the product is dry, well fit, ventilated, free from clutter, loose tools, parts,

ignition sources and hazardous substances. Be aware of hazardous conditions that can exist.

Always wear protective giasses and protective shoes when working.

Rotating parts can cause cuts, mutilation or strangulation.

.Do not wear loose-fitting or torn clothing. Remove all jewelry when working.

Disconnect the battery (negative [-] cabie first) and discharge any capacitors before beginning any repair work.

Disconnect the air starting motor if equipped to prevent accidental engine starting. Put a ‘Do Not Operate’’ tag

in the operator’s compartment or on the controls.

o Use ONLY the proper engine barring techniques for manuaily rotating the engine. Do not attempt to rotate the
crankshaft by pulling ar prying on the fan. This practice can cause serious personal injury, property damage,
or damage to the tan blade(s) causing premature fan failure.

° If an engine has been operating and the coolant is hot, allow the engine to cool before you slowly loosen the
filler cap and relieve the pressure from the cooling system.

+ Do not work on anything that is supported ONLY by lifting jacks or a hoist. Always use blocks or proper stands
to support the product before performing any service work.

¢ Relieve all pressure in the air, oil, fuel and the cooling systems before any lines, fittings, or related items are
removed or disconnected. Be alert for possible pressure when disconnecting any device from a system that

utilizes pressure. Do not check for pressure leaks with your hand. High pressure oil or fuel can cause personal
g-03 (safety) )

o 0 o o
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B3.9 and B5.9 Series Engines . General Safety Instructions
Section i - Introduction Page i-7

. injury.

¢ To prevent suffocat:on and frostbite, wear protective clothing and ONLY disconnect fuel and liquid refrigerant
(freon) lines in a well ventilated area. To protect the environment, hquid refrigerant systems must be properly
emptied and filled using equipment that prevents the release of retrigerant gas (fluorocarbons) into the atmo-
sphere. Federal law requires capturing and recycling refrigerant.

» To avoid personal injury, use a hoist or get assistance when lifting components that weigh 23 kg [50 ib] or more.
Make sure all litting devices such as chains, hooks, or slings are in good condition and are of the correct capacity.
Make sure hooks are posmoned correctly. Always use a spreader bar when necessary. The lifting hooks must
not be side-ioaded.

o Corrosion inhibitor, a component of SCA and fubricating oil, contains alkali. Do not get the substance in your
eyes. Avoid proionged or repeated contact with skin. Do not swaliow internaily. in case of contact, immediately
wash skin with soap and water. In case of contact, immediately flood eyes with large amounts of water for a
minimum of 15 minutes. IMMEDIATELY CALL A PHYSICIAN. KEEP OUT OF REACH OF CHILDREN.

¢ Naptha and Methyl Ethyl Ketone (MEK) are flammabie materials and must be used with caution. Follow the
manufacturer’s instructions to provide complete safety when using these matenals. KEEP OUT OF REACH OF
CHILDREN.

¢ To avoid burns, be alert for hot parts on products that have just been turned off. and hot fluids in lines, tubes,
and compartments.

o Always use tools that are in good condition. Make sure you understand how to use them before performing any
service work. Use ONLY genuine Cummins or Cummins ReCon* replacement parts.

¢ Always use the same fastener part number (or equivalent) when replacing fasteners. Do not use a fastener of
lesser quality if replacements are necessary.

° Do not perform any repair when fatigued or after consuming alcohol or drugs that can impair your functioning.

° Some state and federal agencies in the United States of America have determined that used engine oil can be
carcinogenic and can cause reproductive toxicity. Avoid inhalation of vapors, ingestion, and prolonged contact
with used engine oil.

e Coolant is toxic. If not reused, dispose of in accordance with local environmental regulations.
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Acronyms and Abbreviations ‘ B3.9 and BS5.9 Series Engines
Page i-8 Section i - Introduction

Acronyms and Abbreviations
General Information

AFC Air Fuel Contro! kPa Kilopascal

API American Petroleum institute LNG Liquid Natural Gas

ASA Air Signal Attenuator LTA Low Temperature Aftercooling
ASTM American Society of Testing and Materials MIP Mixer Inlet Pressure

°C Celsius MPa Megapascal

CARB California Air Resources Board mph Miles Per Hour

C.I.D. Cubic Inch Displacement mpq Miles Per Quart

CNG Compressed Natural Gas Nem Newton-meter

CPL Control Parts List NG Natural Gas

cSt Centistokes OEM Original Equipment Manufacturer
ECM Electronic Control Module ppm Parts Per Million

ECS Emission Control System psi Pounds Per Square Inch

EPA Environmental Protection Agency PTO Power Takeoff

EPS Engine Position Sensor rpm Revolutions Per Minute

°F Fahrenheit SAE Society of Automotive Engineers
Gvw " Gross Vehicle Weight SCA Supplemental Coolant Additive
Hg Mercury STC Step Timing Control

hp Horsepower VS Variable Speed

H,O Water VvSS Vehicle Speed Sensor

ICM lgnition Control Module

km/l Kilometers per Liter
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Section E - Engine ldentification Page E-a

Section E - Engine ldentification
Section Contents
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Page E-b Section E - Engine Identification
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B83.9 and B5.9 Series Engines Engine identification
.Section E - Engine Identification Page E-1
Engine ldentification —— o =

Engine Dataplate

The engine dataplate shows specific information about the
engine. The engine serial number (ESN) and control parts
list (CPL) provide information for ordering parts and for
service needs. The engine dataplate must not be changed
unless approved by Cummins Engine Company, Inc.

. {ap9piga!
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Engine ldentification B3.9 and B5.9 Serieé Engines
Page E-2 Section E - Engine Identification

Have the following engine data available when communicating with a Cummins Authorized Repair Facility. The ‘
information on the dataplate is mandatory when sourcing service parts.

1. Engine Serial Number (ESN)

2. Control Parts List (CPL).

Cummna Engns Company, Irc. Engpre CidsL Famey {CPL Mode: CARE
Coumian, inasna 8-1» 10 Pouce Cubed. | Forrere Mocieie l s | e
NNCa|
Made n US.A 925422 | dcorwee &w"”',rm NOx ]
WARNING Iy MOy R4 MG whTarsy 8 vooeo | 1PRNG-TD C ngre
O # R o T OF SRS EXCORD DTG Caiage-PM H. E‘cwx i
ORI Shamd O 23 400wl 400 AL Varve @sh coid i [
AVERMSSEMENT 00 LTS & d Vs Ral.
Oo 12 garartm. o c-‘:wm v o snee. | 2 S0 8 Froxs s Eon i
CUDIIRITS M VBTSRRI MNGICNSS ODW &8 Frg O«der Fuet rote a1 aov HP ~n)
OGS 1 30N Veraatey Ordre o' Asmage 062 combust 3 puss NaQuee $oRE
Do of Mg idie 50000 {rpm} JECS Agverised HP a D
Dee of Fanacason Vitesce Ralont Pursy induoo (o) -
ap9plgb
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B3.9 and B5.9 Series Engines Engine Identification
Section E - Engine ldentification Page E-3

Cummins Engine Nomenclature
Automotive Applications

The model name for automotive engines provides the fol-
lowing engine data:

B5.9-C
B = Engine series

5.9 = Displacement

owS00gg

Industrial Applications

The model name for industrial engines provides the fol-
lowing engine data:

B3.9-C
B = Engine series

3.9 = Displacement in liters.
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Page E-4

BOSCH ceamany

ROBERT BOSLH S0OAT 5.
VE R123 0 450 424 006

390 3354 2055
927 34 93670

ip9piga

BOSCHs)

651853

9 400 230 097
PESSA“DDJZO/BRSZGS@
Sade by USA

B3.9 and B5.9 Series Engines
Section E - Engine Identification

Fuel Injection Pump Dataplate
Bosch®

The injection pump dataplate for the Bosch® VE pump is
located on the side of the injection pump. The dataplate
provides information for fuel pump calibration.

Bosch® In-line Dataplate

The injection pump dataplate for the Bosch® in-line pump
is located on the side of the injection pump. The dataplate
provides information for fuel pump calibration.

Q-Pulse |d TMS1367
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B3.9 and B5.9 Series Engines Engine Identification
Section E - Engine ldentification Page E-5
CAV

The injection pump dataplate for the Lucas DPA pump is
located on the side of the injection pump. The dataplate
provides information for fuel pump calibration.

Ora
3042F050
Ofairsemes av——1° j
A53LB00-3-2728 2160
ip9pigb

Stanadyne

The injection pump dataplate for the Stanadyne DB4 is
located on the side of the injection pump. The dataplate
provides information for the fuel pump calibration.
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Engine ldentification
Page E-6

S/RSV425 H0AOC2190-8R
COC-NO 390 6541

B3.9 and B5.9 Series Engines
Section E - Engine ldentification

Denso Dataplate

The Denso fuel injection pump dataplate contains the fol-
lowing information: )

(A) Fuel injection pump part number
(B) Denso serial number

(C) Cummins part number

(D) Fuel injection pump bar code.

The Cummins part number for the fuel pump-governor
combination is located on the governor dataplate.
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B3.9 and B5.9 Series Engines Specifications
Section E - Engine ldentification Page E-7
Specifications

General Specifications
General 4B Engine Data (nonautomotive)

4B3.9 4BT3.9 4BTA3.9
Bore 102 mm [4.02 in} 102 mm [4.02 in) 102 mm [4.02 in]
Stroke 120 mm [4.72 in} 120 mm {4.72 in] 120 mm {4.72 in]
Displacement 3.9 liters [238 in®) 3.9 liters [238 in%) 3.9 liters {238 in]
Engine Weight (dry) Less
Flywheel and Electric Com- 308 kg {679 Ib] 320 kg {705 1b} 329 kg [725 Ib)
ponents
Firing Order 1,3,4,2 : 1,3,4,2 1,3,4,2
Valve Clearances: :
- intake - 0.25 mm {0.010 in] 0.25 mm {0.010 in] 0.25 mm [0.010 in}
- Exhaust 0.51 mm [0.020 in} 0.51 mm {0.020 in} 0.51 mm [0.020 in}
Compression Ratio 18.5:1 17.5:1 18.5:1
Ratation, Viewed from the X . .

Front of the Engine Clockwise Clockwise Clockwise

Aspiration:
- Naturally Aspirated X
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B3.9 and B5.9 Series Engines
Page E-8 Section E - Engine Identification
4B3.9 4BT3.9 4BTA3.9
- Turbocharged X X
- Aftercooled X

- Aal\/e 29/07%5
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B3.9 and B5.9 Series Engines Specifications
Section E - Engine Identification Page E-9

.General 6B Engine Data (nonautomotive)

6B5.9

6BT75.9

6BTA5.9

Bore

Stroke

Displacement

Engine Weight (dry) Less
Flywheel and Electric Com-
ponents

Firing Order

Valve Clearances:

- Intake

- Exhaust

Compression Ratio

Rotation, Viewed from the
Front of the Engine

Aspiration:

- Naturally Aspirated

- Turbocharged

- Aftercooled

Q-Pulse |d TMS1367

102 mm [4.02 in]
120 mm [4.72 in)

5.88 liters [359 in%

388 kg [855 Ib]
1,5,3,6,2, 4
0.25 mm [0.010 in}

0.51 mm [0.020 in}
18.5:1

Clockwise

X

102 mm [4.02 in|
120 mm {4.72 in)

5.88 liters [359 in%)

399 kg [880 Ib]
1,5,3.6,2, 4

0.25 mm {0.010 in}
0.51 mm [0.020 in}
17.5:1

Clockwise

Active 29/07/2015

102 mm {4.02 in}
120 mm [4.72 in]

5.88 liters [359 in?]

411 kg [906 Ib}
1,5,3,6,2,4

0.25 mm [0.010 in]
0.51 mm [0.020 in}
16.5:1

Clockwise
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Specifications
Page E-10

General Engine Data (automotive)

B3.9

B3.9 and B5.9 Series Engines
Section E - Engine Identification

B85.9

Bore

Stroke

Displacement

Engine Weight (dry) Less
Flywheel and Electric
Components

Firing Order

Valve Clearances:
-intake

-Exhaust
Compression Ratio

Rotation, Viewed from the
Front of the Engine

Aspiration:
- Turbocharged
- Charge-Air Cooled

102 mm {4.02 in)
120 mm [4.72 in]
3.9 liters [238 in%]

308 to 329 kg {679 to 725 Ib]

1,3,4,2

0.25 mm [0.010 in]

0.5t mm [0.020 in]

(rotary pump) 17.6:1
Clockwise

~ Active 29/07/2015

102 mm [4.02 in]
120 mm [4.72 in]
5.9 liters [360 in3]
388 to 411 kg {855 to 906 Ib]

1,5,3,6,2,4

0.25 mm [0.010 in)

0.51 mm [0.020 in)

(in-line pump) 17.9:1
» Clockwise
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Section E - Engine Identification Page E-11

.=uel System

4B Fuel System Data (nonautomotive)

Distributor-Type Fuel Injection 4B3.9 - 4BT3.9 4BTA3.9

Pumps

Maximum Allowable Restriction

to the Fuel Transfer Pump Must 100 mm Hg [4 in Hg] 100 mm Hg |4 1n Hg] 100 mm Hg [4 in Hg]

Not Exceed

Maximum Allowable Return Line 515 mm Hg [20.4 in Hg] 518 mm Hg [20 4 1n Hg] 518 mm Hg [20.4 in Hg]

Maximum Allowable Pressure . .

Drop across Fuel Filter 35 kPa [5 psi] 35 kPa [5 psi] 35 kPa [5 psi]

Maximum Inlet Pressure to the : . .

Injection Pump Must Not Exceed 70 kPa [10 psi}] 70 kPa {10 psi} 70 kPa [10 psi]

In-Line-Type Fuel Injection

Pumps

Maximum Inlet Restriction to the

Fuel Transfer Pump Must Not 100 mm Hg [4 in Hg] 100 mm Hg [4 in Hg] 100 mm Hg [4 in Hgj

Exceed

Fuel Transfer Pump Minimum 172 kPa [25 psi] High 172 kPa {25 psi] High 172 kPa {25 psi} High

Output Pressure Flow and 90 kPa [13 psi] Flow and S0 kPa [13 psi] Flow and 90 kPa {13 psi]
Low Fiow @ Rated rpm Low Flow @ Rated rpm  Low Flow @ Rated rpm

Fuel Filter Restriction (maximum . . .

pressure drop across filters) 35 kPa [5 psi] 35 kPa [5 psi] 35 kPa [5 psi)

Fuel Pump Gallery Pressure * 140 kPa [20 psi] @ " 140 kPa [20 psi] @ * 140 kPa [20 psi] @

Rated rpm Rated rpm Rated rpm

Fuel Return Maximum Restriction 518 mm Hg [20.4 in Hg] 518 mm Hg [20.4 in Hg] 518 mm Hg [20.4 in Hg]
* The low-flow fuel transfer pump will have 82.7 kPa [12 psi].
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Specifications
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6B Fuel System Data (nonautomotive)

Distributor-Type Fuel Injection
Pumps

6B5.9

B3.9 and B5.9 Series Engines
Section E - Engine ldentification

6BT5.9 6BTA5.9

Maximum Allowable Restriction
to the Fuel Transfer Pump Must
Not Exceed

Maximum Allowable Return Line
Restriction -

Maximum Allowable Pressure
Drop across Fuel Filter
Maximum Inlet Pressure to the
injection Pump Must Not Exceed
In-Line-Type Fuel Injection
Pumps

Maximum tnlet Restriction to the
Fuel Transfer Pump Must Not
Exceed .

Fuel Transfer Pump Minimum
Output Pressure

Fuel Filter Restriction (maximum
pressure drop across filters)

Fuel Pump Gallery Pressure

Fuel Return Maximum Restriction 518 mm Hg [20.4 in Hg]
* The low-flow fuel transfer pump will have 82.7 kPa [12 psi].

Q-Pulse |d TMS1367

100 mm Hg [4 in Hgj

518 mm Hg [20.4 in Hg}

35 kPa {5 psi]
70 kPa [10 psi]

100 mm Hg [4 in Hg]

172 kPa {25 psi] High
Fiow and 90 kPa [13 psi}
Low Flow @ Rated rpm

35 kPa [5 psi}

* 140 kPa [20 psi] @

Rated rpm
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100 mm Hg [4 in Hg] 100 mm Hg [4 in Hg)

518 mm Hg [20.4 in Hg] 518 mm Hg [20.4 in Hg]

35 kPa [5 psil 35 kPa {5 psil

70 kPa [10 psi] 70 kPa [10 psi}

100 mm Hg [4 in Hg] 100 mm Hg [4 in Hg]
172 kPa [25 psi] High
Flow and 90 kPa [13 psi]
Low Flow @ Rated rpm

172 kPa [25 psi] High
Flow and 90 kPa {13 psi]
Low Flow @ Rated rpm

35 kPa [5 psi] 35 kPa [5 psi]
* 140 kPa [20 psil @ * 140 kPa [20 psi} @
Rated rpm Rated rpm

518 mm Hg [20.4 in Hg] 518 mm Hg [20.4 in Hg]
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Section E - Engine Identification

. Fuel System Data (automotive)

Distributor-Type Fuel Injection Pumps

B3.9

Specifications
Page E-13

B85.9

Maximum Inlet Restriction to the Fuel Trans-
fer Pump Must Not Exceed

Maximum Allowable Return Line Restriction

Maximum Allowable Pressure Drop across
Fuel Filter

Maximum Inlet Pressure to the Injection
Pump Must Not Exceed

In-Line-Type Fuel Injection Pumps

100 mm Hg [4 in Hg}
518 mm Hg [20.4 in Hg]
35 kPa [5 psi]

70 kPa [10 psi]

B3.9

100 mm Hg [4 in Hg}]
518 mm Hg [20.4 in Hg]
35 kPa [5 psi]

70 kPa [10 psi]

B5.9

Maximum Inlet Restriction to the Fuel Transfer
Pump Must Not Exceed

Fuel Transfer Pump Minimum Output Pressure
Fuel Filter Restriction (maximum pressure drop
across filters)

Fuel Pressure Gallery Pressure

Fuel Return Maximum Restriction

Q-Pulse |d TMS1367

100 mm Hg [4 in Hg]
175 kPa {25 psi] @ Rated rpm
35 kPa [5 psi]

140 kPa (20 psi} @ Rated rpm
518 mm Hg [20.4 in Hg}
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100 mm Hg [4 in Hg]
175 kPa [25 psi] @ Rated rpm
35 kPa [5 psi)

140 kPa [20 psi] @ Rated rpm
518 mm Hg [20.4 in Hg]
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Page E-14 Section E - Engine ldentification

Lubricating Oil System
4B Lubrication System Data (nonautomotive)

483.9 4BT3.9 4BTA3.9

Lubricating Oil P tidle - . . .
(r‘r’“m'mumga“o'waﬁg)s“re atldie 69 kPa [10 psi] 69 kPa [10 psi] 69 kPa [10 psi]
Lubricating Oil P tR - . , .
(rgi r{i';ag'rgga“ c;w a[ﬁ:)s‘"e at Rated 207 kPa [30 psi] 207 kPa [30 psi] 207 kPa [30 psi]
R lating Val i . . .
Regulating Valve Opening 449 kPa [65 psi] 449 kPa [65 psi] 449 kPa [65 psi|
Lubricating Oil Capacity:

Standard Pan Only 9.5 liters {10 qt] 9.5 liters {10 qt] 9.5 liters [10 qt]

Total System 10.9 liters [11.5 qt] 11 liters [11.6 qt] 11 liters [11.6 qt]

Low to High 0.9 liter [1 qt] 0.9 liter [1 qt] : 0.9 liter [1 qt]

" Q-Pulse IdTMS1367 © T Active 29/07/2015 Page 119 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

B3.9 and B5.9 Series Engines Specifications
Section E - Engine ldentification Page E-15

' 6B Lubrication System Data (nonautomotive)

6B5.9 6BT5.9 6BTA5.9

Lubricating Oil Pressure at ldle - . ; .
(minimum allowable) 69 kPa [10 psi} 69 kPa [10 psi] 69 kPa {10 psi]
Lubricating Oil Pressure at Rated - . . ;
(minimum allowable) 207 kPa [30 psi] 207 kPa [30 psi] 207 kPa [30 psi]
R i i i . . .
Regulating Valve Opening 449 kPa [65 psi] 449 kPa [65 psi] 449 kPa [65 psi]
Lubricating Oil Capacity:

Standard Pan Only 14.2 liters [15 gt] 14.2 liters [15 gt] 14.2 liters {15 qt]

Total System 16.3 liters [17.2 qt] 16.4 liters [17.3 qt] 16.4 liters [17.3 gt}

Low to High 1.9 liters [2 qt] 1.9 liters [2 qgt] 1.9 liters [2 qt]
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Specifications ‘ B3.9 and B5.9 Series Engines
Page E-16 Section E - Engine identification

Lubrication System Data (automotive)

B3.9 B5.9

Lubricating Oil Pressure at idle -
{minimum aliowable) 69 kPa {10 psi} 69 kPa [10 psi]
Lubricating Oil Pressure at Rated -
(minimum allowabie) 207 kPa [30 psij] 207 kPa [30 psi]
Regulating Valve Opening Pressure 449 kPa [65 psi] 449 kPa {65 psi]
Lubricating Oil Capacity:

Standard Pan Only 9.5 liters [10 qt} 14.2 liters [15 qt]

Total System - Liters [U.S. qt] 11 liters [11.6 qt}] 16.4 liters {17.3 qt]

Low to High 0.9 liter [1 qt] 1.9 liters [2 gt]
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B3.9 and B5.9 Series Engines Specifications
.Section E - Engine Identification Page E-17

Cooling System

4B Cooling System Data (nonautomotive)

4B3.9 4BT3.9 4BTA3.9
Coolant Capacity (engine only) 7 liters [7.4 qt] 7 liters [7.4 qt] 9.7 liters [10.2 gt}
Standard Modulating Thermo-  Start 83°C [181°F]; Fully  Start 83°C {181°F}; Fully ~ Start 83°C [181°F}]; Fully
stat Range - Open 95°C [203°F] Open 95°C {203°F] Open 95°C [203°F)
Pressure Cap:
104°C [220°F] Systems 103 kPa {15 psi] 103 kPa [15 psi] 103 kPa [15 psi]
99°C [210°F] Systems 48 kPa [7 psi] 48 kPa {7 psi] 48 kPa {7 psi}

6B Cooling System Data (nonautomotive)

6B5.9 6BT5.9 6BTA5.9
Coolant Capacity (engine only) 10.5 liters {11.1 gt} 10.5 liters [11.1 qat] 14.5 liters [15.3 qt]
Standard Modulating Thermostat  Start 83°C [1 81°F]; Fully Start 83°C [181°F]; Fully Start 83°C [181°F]; Fully
Range Open 95°C [203°F) Open 95°C [203°F] Open 95°C [203°F]
Pressure Cap: .
104°C [220°F] Systems 103 kPa [15 psi} 103 kPa [15 psi) 103 kPa [15 psi]
99°C [210°F] Systems 48 kPa [7 psi] 48 kPa [7 psi] 48 kPa {7 psi]
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" Specifications
Page E-18

Cooling System Data (automotive)

B3.9 and B5.9 Series' Engines
Section E - Engine Identification

B3.9 85.9

Coolant Capacity (engine only)
Standard Modulating Thermostat Range

Pressure Cap:
104°C [220°F] Systems
99°C [210°F] Systems

" Q-Pulse Id TMS1367

" 'Active 29/07/2015

7 liters [7.4 qt] 10.5 liters [11.1 qt]
Start 83°C [181°F] Fully Open 95°C [203°F]

103 kPa [15 psi}

103 kPa [15 psi]
48 kPa [7 psi]

48 kPa [7 psi)

Page 123 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

B3.9 and B5.9 Series Engines Specifications
. Section E - Engine Identification Page E-19

Air Intake System

4B Air Intake System (nonautomotive)

4B3.9 4BT3.9 4BTA3.9

Maximum Allowable Intake
Restriction at Rated Speed 508 mm H,0 635 mm H,O 635 mm H,O
and Loaded with Dirty Air {20 in H,0] [25 in H,0] [25 in H,0]
Filter Element :
6B Air Intake System (nonautomotive)

: 6B5.9 6BT5.9 6BTA5.9
Maximum Allowable Intake Re-
striction at Rated Speed and 508 mm H,0 635 mm H,0 635 mm H,0
Loaded with Dirty Air Filter Ele- {20 in H0] [25 in HO} {25 in H,0]

ment
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Specifications

B3.9 and B5.9 Series Engines
Page E-20

Section E - Engine ldentification
Air Intake System Data (automotive)

B3.9 B5.9
Maximum Allowable Intake Restriction
at Rated Speed and Loaded with Dirty s?fsTanHé? 6?255'}‘an”6‘]3
Air Filter Element 2 2
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B3.9 and B5.9 Series Engines Specifications

'Section E - Engine Identification Page E-21
Exhaust System
4B Exhaust System Data (nonautomotive)
4B3.9 4BT3.9 4BTA3.9
Maximum Allowable Exhaust Re-
striction at Rated Speed and 76.2 mm Hg [3.0in Hg] 76.2 mm Hg [3.0 in Hg]  76.2 mm Hg [3.0 in Hyg]
Loaded :
6B Exhaust System Data (nonautomotive)
6B5.9 6BT5.9 6BTAS5.9
Maximum Allowable Exhaust Re-
striction at Rated Speed and 76.2 mm Hg [3.0 in Hg] 76.2 mm Hg [3.0 in Hg]  76.2 mm Hg [3.0 in Hg]

Loaded
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Specifications . B3.9 and B5.9 Series Engines
Page E-22 Section E - Engine ldentification

Exhaust System Data (automotive)

B3.9 B5.9
Maximum Allo;:/‘vable Exhaust
Restriction at Rated Speed and . :
Loaded (1991 to 1993 EPA certi- 114.3 mm Hg [4.5 in Hg] 114.3 mm Hg [4.5 in Hg]

fied)

Maximum Allowable Exhaust

Restriction at Rated Speed and 152.4 mm Hg [6 in Hg] with oxidation 152.4 mm Hg [6 in Hg] with oxidation
Loaded (1994 to 1998 EPA certi- catalyst catalyst
fied)

|
|
|
i
z
§
i
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B3.9 and B5.9 Series Engines Specitications
Section E - Engine ldentification Page E-23

.Electrical System

4B Electrical System Data (nonautomotive)

4B3.9 4BT3.9 4BTA3.9

Minimum Recommended Battery

Capacity @ -18°C [0°F]
With Light Accessories”

12-VDC Starter 625CCA 625CCA 625CCA

24-VDC Starter 312CCA 400CCA 400CCA
With Heavy Accessories™*

12-VDC Starter 800CCA B800CCA 800CCA

24-VDC Starter 400CCA 400CCA 400CCA
maximum Allowable Resistance

of Starting Circuit

With 12-VDC Starter - Ohms 0.0012 0.0012 0.0012

With 24-VDC Starter - Ohms 0.0020 0.0020 0.0020

* Typical light accessories include aiternator, small steering pump, and disengaged clutch.

** Typical heavy accessories include hydraulic pump and torque converter.
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Specifications B3.9 and B5.9 Series Engines
Page E-24 Section E - Engine Identification

6B Electrical System Data (nonautomotive)

6B5.9 6BT5.9 6BTA5.9

Minimum Recommended Battery

Capacity @ -18°C [0°F]
With Light Accessories*

12-VDC Starter 800CCA 800CCA 800CCA

24-VDC Starter : 400CCA 400CCA 400CCA
With Heavy Accessories**

12-VDC Starter 950CCA 950CCA 950CCA

24-VDC Starter 475CCA 475CCA 475CCA
Maximum Allowable Resistance

of Starting Circuit |

With 12-VDC Starter - Ohms 0.0012 0.0012 0.0012

With 24-VDC Starter - Ohms 0.0020 0.0020 0.0020

" Typical light accessories include alternator, small steering pump, and disengaged clutch.
** Typical heavy accessories include hydraulic pump and torque converter.

e e ¢ 540
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B3.9 and B5.9 Series Engines Specitications
Section E - Engine Ildentification ) Page E-25

.Electncal System Data (automotive)

B3.9 B5.9
Mimmum Recommended Battery Capacity
_ @ -18°C [0°F)

With Light Accessories” _ v

12-VDC Starter 625CCA 800CCA

24-VDC Starter 400CCA 400CCA
With Heavy Accessories™”

12-VDC Starter 800CCA 950CCA

24-VDC Starter 400CCA 475CCA
Maximum Allowable Resistance of Starting

Circuit

With 12-VDC Starter - Ohms 0.0012 0.0012

With 24-VDC Starter - Ohms 0.0020 0.0020

*Typical light accessories include alternator, small steering pump, and disengaged clutch.
**Typical heavy accessories include hydraulic pump and torque converter.
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Specifications B3.9 and B5.9 Seri i
. .9 Series Engines
Page E-26 Section E - Engine Identification
Batteries (Specific Gravity) ‘
Specific Gravity at 27°C [80°F] State of Charge

1.260 to 1.280 100%

1.230 to 1.250 75%

1.200 to 1.220 50%

1.170 to 1.190 25%

1.110 to 1.130 Discharged
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B3.9 and B5.9 Series Engines Engine Diagrams
Section E - Engine Identification Page E-27

'Engine Diagrams

Engine Views

The following illustrations show the locations of the major external engine components, filters, and other service and
maintenance points. Some external components will be at different locations for different engine models.

NOTE: The illustrations are only a reference to show a typical engine.
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Engine Diagrams ‘ B3.9 and B5.9 Series Engines
Page E-28 Section E - Engine ldentification
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B83.9 and B5.9 Series Engines Engine Diagrams
Section E - Engine Identification ' Page E-29
. 1. Intake air preheater (optional) 9. Engine dataplate

2. Fuel filter/water separator 10. Air compressor

3. Water heater (3/4-inch NPTF) 11. Air compressor intake

4. Fuel inlet connection (1/4-inch NPTF) 12. In-line fuel injection pump

5. Magnetic pickup location (3/4-16UNF) 13. High pressure fuel lines

6. Fuel lift pump ' 14. Engine air inlet.

7. Dipstick

8. Qil pressure (1/8-inch NPTF)
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Engine Diagrams B3.9 and B5.9 Series Engines
Page E-30 : Section E - Engine identification
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B3.9 and B5.9 Series Engines Engine Diagrams
' Section E - Engine ldentification Page E-31
1. Turbocharger exhaust outlet 5. Fuel return connection
2. Clutch mounting piate 6. Rear engine lifting bracket.

3. Flywheel housing
4. Flywheel flexplate
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Engine Diagrams B3.9 and B5.9 Series Engines
Page E-32 Section E - Engine Identification
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B3.9 and B5.9 Series Engines Engine Diagrams
Section E - Engine Ildentification Page E-33
' 1. Turbocharger wastegate actuator 8. Water heater return (1/2-inch NPTF)

2. Qil fill 9. Oil drain

3. Front engine lifting bracket o 10. Provision for oil immersion heater

4. Water outlet 11. Starter motor solenoid

5. Lubricating oil filter 12. Fuel injection nozzles.

6. Lubricating oil cooler

7. Water inlet
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Engine Diagrams

B3.9 and B5.9 Series Engines
Page E-34

Section E - Engine Identification

00900277

Front View
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B3.9 and B5.9 Series Engines Engine Diagrams

.Section E- Engine Identification , Page E-35

1. Turbocharger air outlet 8. Water inlet

2. Engine air inlet 9. Water pump

3. Fuel pump drive cover 10. Alternator

4. Air compressor air outlet 11. Fan puliey

5. Front gear cover 12. Automatic bel! tensioner

6. Fan drive belt 13. Turbocharger air inlet.

7. Vibration damper
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Engine Diagrams B3.9 and B5 i i
. .9 Series Engines
Page E-36 Section E - Engine ldentification

NOTES
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B3.9 and B5.9 Series Engines
Section 1 - Operating Instructions Page 1-a

Section 1 - Operating Instructions
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83.9 and B5.9 Series Engines

Page 1-b Section 1 - Operating Instructions

THIS PAGE LEFT INTENTIONALLY BLANK
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B3.9 and B5.9 Series Engines Operating Instructions - Overview
Section 1 - Operating instructions Page 1-1

Operating Instructions - Overview

General Information

Correct care of your engine will help result in longer life,
better performance, and more economical operation.

Foliow the daily maintenance checks listed in Maintenance
Guidelines, Section 2.

The new Cummins engine associated with this manual
does not require a "break-in” procedure. Section 1 of this
manual provides all of the necessary information required
for proper engine operation.

Check the oil pressure indicator, temperature indicator, /~—
warning lights, and other gauges daily to make sure they (<€
are operational.

Avoid exposure of your engine to corrosive chemicals.

/,'vy VOLTACE
\é \é}/ -\\,
TN NN SN

| ! | ogagasi
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Operating Instructions - Overview
Page 1-2

" Q-Pulse Id TMS1367

~ Active 29/07/2015

B3.9 and B5.9 Series Engines
Section 1 - Operating Instructions

A\ WARNING A

DO NOT OPERATE A DIESEL ENGINE WHERE THERE
ARE OR CAN BE COMBUSTIBLE VAPORS. These va-
pors can be sucked through the air intake system and
cause engine acceleration and overspeeding that can
result in a fire, an explosion, and extensive property
damage. Numerous safety devices are available, such
as air intake shutoff devices, to minimize the risk of
overspeeding where an engine, due to its application,
might operate in a combustible environment, such as
due to a fuel spill or gas leak. Remember, Cummins has
no way of knowing the use you have for your engine.
THE EQUIPMENT OWNER AND OPERATOR ARE RE-
SPONSIBLE FOR SAFE OPERATION IN A HOSTILE EN-
VIRONMENT. CONSULT YOUR CUMMINS AUTHORIZED
REPAIR LOCATION FOR FURTHER INFORMATION.
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B3.9 and B5.9 Series Engines Normal Starting Procedure
.Section 1 - Operating Instructions Page 1-3
Normal Starting Procedure

General Information

A CAUTION A

To prevent damage to the starting motor, do not engage
the starting motor for more than 30 seconds. Wait 2
minutes between each attempt to start (electrical start-
ing motors only).

o Disengage the driven unit, or if equipped, put the
transmission in neutral. :

o With the throttle in the idle position, turn the key 1o
the ON position, and wait for the WAIT-TO-START
lamp to go out; then, turn the key to the START
position.

o if the engine does not start after three attempts,
check the fuel supply system. Absence of blue or
white exhaust smoke during cranking indicates no
fuel is being delivered.
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Normal Starting Procedure B3.9 and B5.9 Series Engines
Page 1-4 Section 1 - Operating Instructions

/= The engine must have adequate oil pressure within 15

. seconds after starting. If the WARNING lamp indicating low
oil pressure has not gone out or there is no oil pressure
indicated on a gauge within 15 seconds, shut off the engine
immediately to avoid engine damage. Confirm the correct
oil level in the oil pan.

agBgask

Idie the engine 3 to 5 minutes before operating with a load.
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B3.9 and B5.9 Series Engines Normal Starting Procedure
Section 1 - Operating Instructions Page 1-5

.Increase the engine speed (rpm) slowly to provide ad-
equate lubrication to the bearings and to allow the oil pres-
sure to stabilize.

A CAUTION A

Do not operate engine at low idle for long periods (more
than 10 minutes). Operating engine for long periods at
low idle can damage engine because combustion cham-
ber temperatures will decrease and the fuel will not
completely burn. This will cause carbon to build up
around the injector spray holes and piston rings that
can cause the valves to stick. To avoid damage, operate
the engine at a higher idle.
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" Normal Starting Procedure "~ B3.9 and B5.9 Series Engines
Page 1-6 Section 1 - Operating Instructions

A WARNING 4

Batteries can emit explosive gases. To avoid personal
injury, always ventilate the compartment before servic-
ing the batteries. To avoid arcing, remove the negative
(-) battery cable first and attach the negative (-) battery
cable last.

The accompanying illustration shows a typical paraliel bat-
tery connection. This arrangement doubles the cranking
amperage.

A CAauTioN A

When using jumper cables to start the engine, make
sure to connect the cables in parallel: Positive (+) to
positive ( + ) and negative (-) to negative (-). When using
an external electrical source to start the engine, turn
the disconnect switch to the OFF position. Remove the
key before attaching the jumper cables to prevent un-
intentional starter engagement.

This illustration shows a typical series battery connection.
This arrangement, positive ( + ) to negative (-), doubles the
voltage.

Connection
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B3.9 and B5.9 Series Engines Normal Starting Procedure
.Section 1 - Operating Instructions Page 1-7
Starting Procedure Matrix
Starting Procedure Matrix

Automotive/Industrial idle Throttle

All pumps - above 16°C [60°F}- - - - - - X (after 5 seconds, see Note)

Automotive/industrial Full Throttle

All pumps - below 16°C {60°F}- - - - - X Note

(1) Full throttie on the VE pump makes sure there is sufficient start-fuel delivery and helps keep the engine operating
once started.. The in-line pumps with RQV and RQV-K governors require full throttle to position and hold the rack in
the start-fuel position. .

NOTE: Full throttle is applied after engaging the starter.
« Disengage the driven unit, or if equipped, put the transmission in neutral.
¢ Position the fuel shutoff, electrical switch, or mechanism control to the RUN position.
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Cold Weather Operation B3.9 and B5.9 Series Engines
Page 1-8 Section 1 - Operating Instructions

Cold Weather Operation
Operating Aids

Use the following chart as a reference for required cold weather starting aids.

Operation in ambient temperatures below 0°C [32°F] will possibly require special consideration be given to engine
starting.

At temperatures below 0°C [32°F], operate the engine at moderate speeds for 5 minutes before full loads are applied.

OIL PAN AND
STARTING AIDS BLOCK HEATERS  BATTERY CAPACITY
. A 4
UNAIDED UNAIDED STANDARD
ooc — e — — e = — e e -_— e —— e f—— - —— —— a— ———
: SUGGESTED SUGGESTED
-12°C _‘L_._%_.__._‘L__ —_—— — — - —_—— -
0 ’ 4 EXTRA CAPACITY
-18 REQUIRED SUGGESTED
-24°C ¢ -10°F — — — — — —}— — — — - —_—_— = —_p—— —
REQUIRED EXTRA CAPACITY

REQUIRED (180-200%)
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B3.9 and B5.9 Series Engines Cold Weather Operation
. Section 1 - Operating Instructions Page 1-9
Winterfronts

Winterfronts can be used on a vehicle equipped with charge
air cooling (CAC) but must be designed to cover part of the
frontal area of the cooling system. A minimum of 387 cm?
[60 in?] of frontal area must be left open to allow airflow for
the CAC to function correctly.

ca200va

Shutters

installations of charge air cooler (CAC) engines with shut-
ters also require an intake manifold air temperature switch
to open the shutters to prevent excessive intake manifold
temperatures. This prevents engine damage due to high
intake manifold temperatures as a resuit of blocked airflow
across the CAC.

ALY
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Page 1-10 Section 1 - Operating instructions

Cold Weather Starting Aids

With Mechanical or Electrical Metering Equipment (Ether)
Set the throttle at half speed.
e Disengage the driven unit, or if equipped, put the transmission in neutral.

-]

Activate the switch to open the fuel pump shutoff valve.
o While cranking the engine, inject metered amounts of starting fluid.
o Engine oil pressure must be indicated on the gauge within 30 seconds after starting.
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B3.9 and B5.9 Series Engines ' Cold Weather Starting Aids
Section 1 - Operating Instructions Page 1-11

Ether Starting Aids
A WARNING A

Because of the potential for an explosion, do not use volatile cold starting aids in underground mine or tunnel
operations. Ask the local U.S. Bureau of Mines inspector for instructions.

A WARNING A

Starting fluid is highly flammable and explosive. Keep flames, sparks, and arcing switches away from starting
fluid.

£ WARNING A

Do not breathe starting fluid fumes. Starting fluid fumes can be hazardous to your health.

A CAUTION A

Do not use excessive amounts of starting fluid when starting an engine. The use of too much starting fluid will
cause damage to the engine.

o Spray starting fluid into the air cleaner intake while another person cranks the engine.
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Cold Weather Starting Aids B3.9 and B5.9 Series Engines
Page 1-12 Section 1 - Operating Instructions

Grid Heater
A WARNING A

To avoid personal injury and property damage, never use starting fluid it the grid heater option is used. Starting
fluid, which contains ether, can cause an explosion.

A grid heater is available that improves cold weather starting characteristics by heating the intake air. It is availabie
for B Series automotive ratings with an in-line injection fuel pump and industnal jacket water aftercooled with a Bosch#

in-line injection pump. It can also serve to reduce white smoke if it is energized during cold ambient temperatures while
the engine is at idle.

The electric grid heater operates in a preheat and postheat mode. The length of heater on-time is a function of the engine
temperature.

If the engine ambient air temperature is greater than 7°C [45°F], the electric grid air heater system will not be activated.
If the engine ambient air temperature is below 7°C [45°F], the system will operate as follows:
Engine Starting Cycle

1. Turn the ignition key to the RUN position. When the key is in this position, the WAIT-TO-START light will be

illuminated for approximately 25 seconds.
Do not crank the engine until the WAIT-TO-START light shuts off.

NOTE: The controller is rest each time the ignition is turned off and the cycle will start over.

2. When the WAIT-TO-START lamp goes out, the preheat cycle is complete. Depress the accelerator pedal and crank
the engine. Crank the starter as soon as the WAIT-TO-START lamp goes out.

3. Postheat Cycle:

Postheating occurs as the grid heater elements are cycled for a while with the engine running. Postheating helps
warm the engine up faster and eliminates white smoke. Postheating is determined by the engine ambient air
temperature upon start-up.
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B3.9 and B5.9 Series Engines Starting Procedure After Extended Shutdown or Oil Change
Section 1 - Operating Instructions Page 1-13

Starting Procedure After Extended Shutdown or Oil Change

General Information

Complete the following steps after each oil change, or after the engine has been shut down for more than 30 days to
make sure the engine receives the correct oil flow through the fubricating oil system.

1. Disconnect the electrical wire from the fuel pump solenoid.

2. Rotate the crankshatft, using the starting motor, until oil pressure appears on the gauge or the warning lamp goes
out.

3. Connect the electrical wire to the fuel pump solenoid valve.
4. Start the engine; refer to normal starting procedures in this section.
5. Refer to fuel system - bleeding, section 5 for instruction to vent fuel system.
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Engine Operating Range

Page 1-14

Full Throttle

0i204v1

Full Throttle

Q-Pulse Id TMS 1367

~ Active 29/07/2015

B3.9 and B5.9 Series Engines
Section 1 - Operating Instructions

Engine Operating Range
General Information

A CAUTION A

Do not operate the engine at excessive fuli-throttie op-
eration below peak torque rpm (refer to engine data-
plate for peak torque rpm) for more than 30 seconds.
This condition will shorten engine life to overhaul, can
cause serious engine damage, and is considered driver
abuse.

Cummins engines are designed to operate successfully at
full throttle under transient conditions down to peak torque
engine speed. This is consistent with recommended op-
erating practices.

Operation of the engine below peak torque rpm can occur
during gear shifting due to the difference of ratios between
transmission gears, but engine operation must not be
sustained for more than 30 seconds at full throttle below
peak torque rpm.
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B3.9 and B5.9 Series Engines
Section 1 - Operating Instructions

A CAUTION A

Do not operate the engine beyond high idle speed un-
der any circumstances. Operating the engine beyond
highidie speed can cause severe engine damage. When
descending a steep grade, use a combination of trans-
mission gears and engine or service brakes to control
the vehicle and engine speed.

Operating the Engine
General information

A CAUTION A

Continuous operation with a low coolant temperature
below 60°C [140°F], or a high coolant temperature
above 100°C [212°F], can damage the engine.

Monitor the oil pressure and coolant temperature gauges
frequently. Refer to Lubricating Oil System Specifications
and Cooling System Specifications, in Section V, for rec-
ommended operating pressures and temperatures. Shut
off the engine if any pressure or temperature does not meet
the specifications.

Q-Pulse |d TMS1367
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Operating the Engine B3.9 and B5.9 Series Engines
Page 1-16 Section 1 - Operating Instructions
. @ If an overheating condition starts to occur, reduce the power .
/ / output of the engine by releasing the throttle pedal pres-
S sure or shifting the transmission to a lower gear, or both,
until the temperature returns to the normal operating range.
If the engine temperature does not return to normal, shut
off the engine and refer to Troubleshooting Symptoms,
LS Section TS, or contact a Cummins Authorized Repair
e e Location.
8G ——7G eg8gasm
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B3.9 and B5.9 Series Engines Operating the Engine
.Section 1 - Operating Instructions Page 1-17

changes in performance, sound, or engine appearance
that can indicate service or engine repair is needed. Some
changes to look for are as foliows:

Most failures give an early warning. Look and listen for

? Performance

—

o Engine misfires _
o Vibration ? Sound Service

‘e Unusual engine noises

o Sudden changes in engine operating temperatures ; 2 Engine
or pressures % Appearance

o Excessive smoke 0i800KOY

e Loss of power
e An increase in oil consumption
o An increase in fuel consumption

e Fuel, oil, or coolant leaks.
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Engine Shutdown

B3.9 and B5.9 Series Engines
Page 1-18

Section 1 - Operating Instructions

Engine Shutdown
General Information

1. Allow the engine to idle 3 to 5 minutes before shutting
it off after a full-load operation. This allows adequate
cooldown of pistons, cylinders, bearings, and turbo-
charger components.

2. Turn the ignition keyswitch to the OFF position.

3 TO 5 MINUTES

0i800v05
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B3.9 and B5.9 Series Engines
Section 2 - Maintenance Guidelines

Page 2-a

Section 2 - Maintenance Guidelines

Section Contents

Page
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GENETAl FNFOTMALION ..eeecieiiiieeeeeerieennteianen ereeunersresasnrrarntr e saesastasssaseeesaeaeeradeisas s ssam et Es s e s s n o r b s r s s e 2-1
MAINEENANCE RECOIA FOMM..o..eeeeeieiieiieiieeeeereie i st e et ar e e s eesssesse e e b bt e et e et s bbb s e s s s s et et e e s na e s st s s easnsans 2-10
GENEral INFOTMANION «..eeereiieiireeeereersieae e aeeeao i vesaeeeesessaaaa s e e s e e aeo st e s n s bbb e bbb b n s s e e s ae et sttt e et e s at s 2-10
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GENETAL HOTITIALION ..o vvieereeeeemeeeiiaaareeeeeeriesatannrrn s reree e asm s an g et e e s aes s e s s st s e e s s st r s s e s b st st s et et n s 2-3
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B3.9 and B5.9 Series Engines Maintenance Guidelines - Overview
Section 2 - Maintenance Guidelines Page 2-1

.Maintenance Guidelines - Overview
General Information

Cummins Engine Company, inc. recommends that the engine be maintained according to the Maintenance Schedule
in this section.

if the engine is operating in ambient temperatures consistently below -18°C [0°F] or above 38°C [100°F], perform
maintenance at shorter intervals. Shorter maintenance intervals are also required if the engine is operated in an

abnormally dusty environment or if frequent stops are made. See your Cummins Authorized Repair Location for
recommended intervals.

If your engine is equipped with a component or an accessory not manufactured by Cummins Engine Company, Inc.,
refer to the component manufacturer’s maintenance recommendations. Suppliers’ addresses and telephone numbers
are provided in Component Manufacturers (Section M).

Use the chart provided at the end of this section as a convenient way to keep a record of maintenance performed.
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Tool Requirements B3.9 and B5.9 Series Engines
Page 2-2 Section 2 - Maintenance Guidelines

Tool Requirements
General Information

In the text, a symbol followed by the wrench size or too! description is used to identify the tooling required to perform
each step. More than one tool is needed.

Sockets Wrenches Other Tools
19 mm 19 mm Filter wrenches
(75 to 80 mm and 90 to 95 mm)

17 mm 17 mm Ratchet (1/2-inch drive)
15 mm 15 mm Flat-blade screwdriver

14 mm Torque wrench

13 mm Alien wrench (5/16 inch)

10 mm Feeler gauges (0.25 mm and 0.51 mm)

Engine barring gear, Part No. 3824591
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B3.9 and B5.9 Series Engines Maintenance Schedule
Section 2 - Maintenance Guidelines Page 2-3

. Maintenance Schedule

General Information

B3.9 and B5.9 Series En

ine Maintenance Schedule:

Daily or Retueling

Every 10,000 km [6000
mi] 250 Hours, or 3

Every 19,000 km
[12,000 mi], 500 Hours,

Every 38,000 km

{24,000 mi], 1000 Hours,

Every 77,000 km [48,000
mi]. 2000 Hours, or 2

o Fuel-water separator.

o Inspect air cleaner.

o inspect intake system.

© Check charge air
cooler (4).

o Replace fuel filter (5).

® Inspect air cleaner.

o Inspect air intake sys-
tem.

o Check antifreeze (3).

o Check charge air
cooler (4).

o Replace fuel filter (S).

© Adjust valve lash clear-
ance (2).

@ Inspect air cleaner.

© Inspect intake system.

® Check charge air
cooler (4).

e Check antifreeze (3).

o |nspect fan hub.

o Inspect belt tensioner.

© Check belt tension.

Months or 6 Months or 1 Year Years
Maintenance Check Check/Inspect Change/Replace/inspect Check/inspect Check/Inspect
. Replace
e Oil level © Change lubricating oil ¢ Change lubricating oil o Change lubncating ol e Change lubricating o1l
o Coolant level (1). 1). (1). (1)
o Fan © Replace lubricating oil o Replace lubricating oil e Replace lubricating otl e Replace lubricating oil
e Drive belt filter. filter. filter. filter.

e Replace fuel filter (5).

o Change antitreeze (3).

e Inspect arr cleaner.

o Check charge air cooler
(4).

o Inspect intake system.

o Inspect fan hub.

o inspect belt tensioner.

e Check belt tension.

© |nspect damper.

(1) Refer to the Oil Change Interval tables provided in this section to find the specific oil change interval for indwidual applications.

{2) initial valve lash clearance adjustment, subsequent adjustments to be performed at 77,000-km {48,000-mi} intervals or every 8th oil
change for automotive engines or 2000-hour, 2-year intervals for industrial engines.

(3) Heavy-duty year-around antifreeze that meets the critical composition of GM6038M must be used. The change interval is 2 years or
320,000 km [200,000 mi], whichever occurs first. Antifreeze is essential for freeze, overheat, and corrosion protection.

(4) Service interval is 2 years or 320,000 km {200,000 mi], whichever occurs first.
(5) Service interval is every other oil change or 19,000 km (12,000 mi], 500 hours, or 6 months, whichever occurs first.
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Maintenance Schedule 83.9 and B5.9 Series Engines
Page 2-4 ‘ Section 2 - Maintenance Guidelines

Lubricating Oil Drain Interval

Refer to the following flowchart to determine the maximum recommendec o change and filter change intervals in
kilometers, miles, hours, or months, whichever occurs first.

Is the vehicle an on-highway application?

If Yes -

Refer to Table 1

If No -

Is the vehicle used in a construction, mining, or iogging operation?
if Yes -

Refer to Table 2

if No -

Is the vehicle used in an agricultural or stationary power application?
If Yes -

Refer to Table 3

If No -

Use the following oil change interval, 10,000 km [6000 mi], 250 hours. or 3 months, whichever occurs first.
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B3.9 and B5.9 Series Engines Maintenance Schedule
Section 2 - Maintenance Guidelines Page 2-5
. Table 1
Use the following oil drain intervals for your application {1):
| Vehicle/Equipment km mi Hours Months
Refuse Truck 10,000 6000 250 3
Mixer/Dumper 10,000 6000 250 3
Delivery Truck 10,000 6000 250 6
Shuttle or Transit Bus 10,000 6000 250 3
School Bus 10,000 6000 250 6
Fire Truck 10,000 6000 250 3
Recreational Vehicle 10,000 6000 250 6
Regional Haul Truck 17,000 10,000 250 3
Coach Bus 17,000 10,000 250 3
(1) Or whichever occurs first. If your application accumulates high hours and low mileage, the change intervai is
determined by hours.
Note: If the vehicle accumulates 12,875 km [8000 mi] in a month, the oil change interval will be 17,000 km
[10,000 mi] or 250 hours, whichever occurs first.
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Maintenance Schedule

Page 2-6 Section 2 - Maintenance Guidelines
Table 2
Use the following oil drain intervals for your application (1):
Vehicle/Equipment km mi Hours Months
Truck Crane 10,000 6000 250 3
Yard Spotter 10,000 6000 250 3
Paver N/A N/A 250 6
Cranes N/A N/A 250 6
Backhoe N/A N/A 250 6
Dozer N/A N/A 250 6
Scraper N/A N/A 250 6
Skidder N/A N/A 250 6

determined by hours.

(1) Or whichever occurs first. if the application accumulates high hours and low mileage, the change interval is

Use the following oil drain intervals for your application (1):

Table 3

Vehicle/Equipment Hours Months
Farm Tractors 250 6
Combines 250 6
irrigation Equipment 250 6
Generator Set 250 6
Air Compressor 250 6
Fire Pump 250 6
Pleasure Boat 250 6
Work Boat 250 3

determined by hours.

(1) Or whichever occurs first. if the application accumulates high hours and low mileage, the change interval is
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B3.9 and B5.9 Series Engines Maintenance Schedule
Section 2 - Maintenance Guidelines Page 2-7

Arctic Operation

A CAUTION A

The use of a synthetic-base oil does not justify extended oil change intervals. Extended oil change intervals
can decrease engine life due to factors such as corrosion, deposits, and wear.

If an engine is operated in ambient temperatures consistently below -23°C [-10°F] and there are no provisions to keep
the engine warm when it is not in operation, use a synthetic CE/SF or higher AP classification engine oil with adequate
low-temperature properties, such as SW-20 or 5W-30.

The oil supplier is responsible for meeting the performance service specifications represented with its product.
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Page References for Maintenance Instructions B3.9 and B5.9 Series Engines
Page 2-8 Section 2 - Maintenance Guidelines

Page References for Maintenance Instructions
General Information

For your convenience, listed below are the page numbers that contain specific instructions for performing the main-
tenance checks listed in the maintenance schedule.

Daily or Refueling - Maintenance Check

© COO0IANE LEVEI = INSPECL ...eiiiiiiiiiiiiiiereitiei e et ee e e e eeeeeeeeeaeeeeteteeeseae e eaees s e aenenm e e eaeeeeassenaeaessasnen 3-4

© Drive BEIS - INSPECL ..ooiiiii ittt et e e e e e e e e e e e e e et e e e raaaa s 3-7

© Fan CoOliNG - INSPECL ....oiii ittt eee e et e et e e e aaemeeeseeeeeeesenoeeeeeeanreeeeae e srennnaes 3-8

o Fuel-Water SEParator - DIAIN  ......cceeeiiiii ittt e e erre e e e e et e e e e e eeeee e e aene et e naaaaaaaes 3-2

o Lubricating Oil Level - CheCk ... et e [ PORN 3-3
Every 10,000 km [6000 mi}, 250 Hours, or 3 Months - Maintenance Check

o Air Cleaner RestriCtion - INSPECE ......oiiiiiiiiieiteiir et ettt ee e e e et eeessaaeeaesaaaens 4-11

o Al INtake PIPINg - INSPECE . ..eeieieit ettt e ee e e e e e ee et sseeaesensesameeeneeee e eeeananaaes 4-7

o Charge Air Cooler - CheCK/COITECL ...ttt ettt e e e e e e e s sesses s ebe e enemeeneeeenenas 4-8

o Lubricating Oil and Filters - ChanQge ........cccoiiiiiiiiimiie et e ettt n e eeee e e e e eeanaensan 4-3
Every 19,000 km {12,000 mi}, 500 Hours, or 6 Months - Maintenance Check

o Cooling System - ANtHrEEZE ChECK ......cceeiiieeiieee ettt e e et e s saseneees 59

o Fuel Filter (SPin-on type) - REPIACE ......ooociiiiiei ittt cerer et re e ae e e e s saeeas o essenneesressnan 5-2

o Fuel SUPPIY LINES - VBN .ottt et e re s erae s te s et s e e ens s aberesentsseetteese e senennnes 5-4

o Injector Supply Lines (high pressure) - VBNt ..........oooiiiriiiiiiioii ettt e e ee e s 5-7
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B3.9 and B5.9 Series Engines Page References for Maintenance Instructions
Section 2 - Maintenance Guidelines Page 2-9
Every 38,000 km [24,000 mi], 1000 Hours, or 1 Year - Maintenance Check
© DIFHVE BB = TES -onueeeeeeeeeaeeeeesroiuesiraasseseasseseetaesaaannae s semaasaarassaaaasseniaaetetar s bbb s e aesas s s ae e s s bbb s es s e s 6-8
o Drive Belt and Tensioner - INSPECE ....ieveiiiimiiii ettt et 6-8
0 OVETNEAG SOt - MEASUIE  .oeoiiuiiitieieereereeaenteerteee s saaran e tenesarbssaaEeae s et s e b st enareba e s b s sttt e st e 6-2

Every 77,000 km [48,000 mi], 2000 Hours, or 2 Years - Maintenance Check

0 Air COMPIESSON = INSPECL .eiurietiiiitiie ettt bttt 7-9
o Cooling System - Drain/FIUSh/FIll ..o 7-2
o Vibration DAmPEr - INSPECT ..oeeeitereieeeeiirie e iet e st a s s 7-8
e Cooolant and ANtIfreeze - CRANGE ...ccieiiiie it it reanret et s e e oot e s st r st 7-2
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' Maintenance Record Form B3.9 and B5.9 Series Engines
Page 2-10 Section 2 - Maintenance Guidelines

Maintenance Record Form
General Information

Maintenance Record

Engine Serial No.; Engine Model:

Owner’s Name: Equipment Name/Number:

Key to table headings:

A = Date
B = km [Miles], Hours or Time Interval
C = Actual km [Miles] or Hours
D = Maintenance Check Performed
E = Check Performed By
F = Comments
A B Cc D E F

9-02 (h-maint) ‘
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B3.9 and B5.9 Series Engines Maintenance Record Form
Section 2 - Maintenance Guidelines Page 2-11
A B c D E F
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Maintenance Record Form B3.9 and B5.9 Series Engines
Page 2-12 Section 2 - Maintenance Guidelines

NOTES ¢
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B3.9 and B5.9 Seriés Engines
Section 3 - Maintenance Procedures at Daily interval Page 3-a

Section 3 - Maintenance Procedures at Daily Interval
Section Contents

Page

COOIANT LEVE! ..o eeee oo eeeee et eeeeeiteeeeasaraeeeeseea s s ataeban e s eaere e e s et e e s e e L et e s s s e b e e L b s e 3-4
MINEENANGCE CRECK - eeeeeiteiet ettt eee i eeseaeseeseetrtetaeeetaeaann e ss e et eesara e e s s e aa s e e b b aats s s aa s s s E s et n et n et ss s s ar s bn s 3-4
Daily Maintenance Procedures - OVEIVIEW ..ottt 3-1
General Information 3-1

DIFIVE BOIES. oo oeoiieeeeeeeee e e eeeseeaesesasaseesmmn e aeanssmesam et e ansatse e aeaeae s e e Ee e E e ELe e C e e r L S eSSt
Maintenance Check

FaN, COOMMG . ....voveeeieeeneeeiaeait e s e et s eae e e et d e S ae b E e L
Maintenance Check

Fuel-Water Separator
Maintenance Check

Lubricating Oil Level...............ooccieiiiiinn
Maintenance Check
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B3.9 and B5.9 Series Engines
Page 3-b Section 3 - Maintenance Procedures at Daily Interval
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B3.9 and B5.9 Series Engines Daily Maintenance Procedures - Overview
Section 3 - Maintenance Procedures at Daily Interval Page 3-1

.Daily Maintenance Procedures - Overview
General Information
Preventative maintenance begins with day-to-day awareness of the condition of the engine and its systems.
Before starting the engine, check the oil and coolant levels. Look for
e Leaks
o Loose or damaged parts
o Worn or damaged belts
e Any change in engine appearance.
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Coolant Level B3.9 and B5.9 Series Engines
Page 3-4 Section 3 - Maintenance Procedures at Daily Interval

Coolant Level | ¢
Maintenance Check

A WARNING 4

Do not remove a pressure cap from a hot engine. Wait
until the coolant temperature is below 50°C [122°F]
before removingthe pressure cap. Heated coolant spray
or steam can cause personal injury.

2

Never use a sealing additive to stop teaks in the cooling
system. This can result in cooling system plugging and
inadequate coolant flow, causing the engine to overheat.

15200022

The coolant level must be checked daily.

: e e e Page 179 of 542
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B3.9 and B5.9 Series Engines Coolant Level
Section 3 - Maintenance Procedures at Daily interval Page 3-5

. ' A CAUTION A <ZZ=>| 50-PERCENT | 50-PERCENT

WATER WATER
Do not add cold coolant to a hot engine. Engine cast- 50-PERCENT | 50-PERCENT

ings can be damaged. Allow the engine to cool to below ANTIFREEZE | ANTIFREEZE
50°C [122°F] before adding coolant.

If additional coolant is added to the cooling system, a
50-percent mixture of water and antifreeze must be
premixed before being added to the system. Since the
ability of antifreeze to remove heat from the engine is not
as good as water, pouring antifreeze into the engine first
could contribute to an overheated condition before the
liquids are completely mixed. Refer to Coolant Recom-
mendations and Specifications in Section V.

NOTE: On applications that use a coolant recovery system,
check to make sure the coolant is at the appropriate level
on the coolant recovery tank, depending on engine
temperature.
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Coolant Level B3.9 and B5.9 Series Engines
Page 3-6 ) Section 3 - Maintenance Procedures at Daily Interval

Fill the cooling system with coolant to the bottom of the fill
neck in the radiator til or expansion tank.

NOTE: Some radiators have two fill necks, both of which
must be filed when the cooling system is drained.
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B3.9 and B5.9 Series Engines : Drive Belts
Section 3 - Maintenance Procedures at Daily Interval Page 3-7
.Drive Belts

fMaintenance Check

Inspect the belts daily. Check the belt for intersecting cracks. @
Traverse (across the belt width) cracks are acceptable.
Longitudinal (direction of belt length) cracks that intersect
with transverse cracks are not acceptable. Replace the belt
if it is frayed or has pieces of material missing. Refer to
Section A for belt adjustment and replacement procedures.

Belt damage can be caused by:

s |ncorrect tension

fagblsa ~

o |ncorrect size or length

Pulley misalignment
o Incorrect installation

]

Severe operating environment

o

Oil or grease on the side of belts.
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Fan, Cooling . B3.9 and B5.9 Series Engines
Page 3-8 Section 3 - Maintenance Procedures at Daily Interval

Fan, Cooling

Maintenance Check

A WARNING A

Do not straighten a bent fan blade or continue to use a
damaged fan. A bent or damaged fan blade can fail
during operation and cause personal injury or property
damage.

NOTE: Rotate the crankshatft by using the engine barring
gear.

An inspection of the cooling fan is required daily. Check for
cracks, loose rivets, and bent or loose biades. Check the
fan to make sure it is securely mounted. Tighten the cap-
screws if necessary. Replace any fan that is damaged.
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 10,000 km [6000 mi] Page 4-a

Maintenance Procedures at 10,000 Kilometers [6000 Mnﬂes],
250 Hours, or 3 Months

Section Contents
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B3.9 and B5.9 Series Engines Maintenance Procedures - Overview
Maintenance Procedures at 10,000 km [6000 mi] Page 4-1

.Maintenance Procedures - Overview
General Information

A WARNING &

Some state and federal agencies have determined that used engine oil can be carcinogenic and cause repro-
ductive toxicity. Avoid inhalation of vapors, ingestion, and prolonged contact with used engine oil.

Protect the environment:

Handling and disposal of used engine oil is subject to federal, state, and local laws and regulations. Use authorized
waste disposal facilities, including civic amenity site and garages providing authorized facilities for receipt of used oil.
if in doubt, contact state and environmental authorities or the Environmental Protection Agency for guidance about
proper handiing and disposal of used engine oil.
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Lubricating Oil and Filters B3.9 and B5.9 Series Engines
Page 4-2 Maintenance Procedures at 10,000 km {6000 mi]
Lubricating Oil and Filters
Drain

NOTE: !f the engine is in service, the oil drain interval of
10,000 km [6000 mi}, 250 hours, or 3 months (or approved
extended interval from the table in Section 2) must be
used.

Change the oil filters to remove the contaminants sus-
pended in the oil.

NOTE: Drain the 0il only when it is hot and the contami-
nants are in suspension.

A WARNING A

To avoid personal injury, avoid direct contact of hot oil
with your skin. :

17 rhm

Operate the engine until the water temperature reaches
60°C [140°F]. Shut the engine off. Remove the oil drain
piug.

NOTE: Use a container that can hold at least 20 liters [15
qt] of ail.

op9pgma
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B3.9 and B5.9 Series Engines ' Lubricating Oil and Filters
Maintenance Procedures at 10,000 km [6000 mi] Page 4-3
.Remove

90- to 95-mm Filter Wrench

Clean the area around the lubricating oil filter head. Re-
move the filter. Clean the gasket surface of the filter head.

NOTE: The o-ring can stick on the filter head. Make sure
it is removed before installing the new filter.

Install

A CAUTION A

A six-cylinder oil filter can be used on a four-cylinder
engine. Do not use a four-cylinder oil filter on a six-
cylinder engine. Use of a four-cylinder oil filter on a
six-cylinder engine will result in engine damage.

Make sure the correct oil filter is used.

The filter for the six-cylinder engine is longer than the filter
for the four-cylinder engine.

A
B
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Standard for four-cylinder applications

Standard for six-cylinder applications.
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Lubricating Oil and Filters B3.9 and B5.9 Series Engines
Page 4-4 Maintenance Procedures at 10,000 km [6000 mi]

NOTE: Fill the filter with clean lubricating oil before instal-
lation.

Apply a light film of lubricating oil to the gasket sealing
surface before installing the filter.

P

B A CAUTION A

N Mechanical overtightening of filter can distort the
threads or damage the filter element seal.

Install the filter as specified by the filter manufacturer.
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B3.9 and B5.9 Series Engines Lubricating Oil and Filters
Maintenance Procedures at 10,000 km {6000 mi] Page 4-5

.Clean the sealing surface.
Check the oil drain plug threads.
Install the drain plug.

Steel Pan

Torque Value: 80 Nom {59 {t-Ib)
Aluminum Pan

Torque Value: 60 Nem [44 ft-Ib]

19pgsa

Fill <
NOTE: Use a high-quality 15W-40 multiviscosity lubricat-

ing oil, such as Valvoline Premium Blue¢, or its equivalent

in Cummins engines. Choose the correct lubricating oil for

your operating climate as outlined in Section 2.

p1800gc
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Lubricating Oil and Filters B3.9 and B5.9 Series Engines
Page 4-6 Maintenance Procedures at 10,000 km {6000 mi]

Fill the engine with clean lubricating oil to the proper level.

NOTE: Total system capacity assumes {ubricating oil pan
pius lubricating oil filter.

Some applications use a slightly ditferent iubricating oil
pan capacity, and all lubricating oil quantities must be
adjusted accordingly. Contact your local Cummins Dis-
tributor if you have any questions.

Four Six
Cylinder Cylinder
Pan Capacity 9.5 liters [10 gt} 14.2 liters [15 qt]
Total system 10.2 liters [10.8 qt] 15.1 liters [16 qt]

Capacity

NOTE: Some 6B applications use a reduced capacity pan
10.4 liters [11 qts], and some have increased capacity of 16
liters [17 gt]. Fill quantities must be adjusted accordingly.
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B3.9 and B5.9 Series Engines Air intake Piping
.Maintenance Procedures at 10,000 km {6000 mi] Page 4-7

Operate the engine, and check for leaks at the fiiters and
oil drain plug.

Air Intake Piping
Inspect for Reuse

Inspect the intake piping for cracked hoses, loose clamps,
or punctures that can allow dirt and debris to enter the
engine.

Tighten or replace parts as necessary to make sure the air
intake system does not leak.

[
- - ic8hosa
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Charge-Air Cooler (CAC)
Page 4-8

cag00ke

ca900se

Q-Pulse Id TMS1367
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 10,000 km [6000 mi]

Charge-Air Cooler (CAC)
Inspect for Reuse

If the engine experiences a turbocharger failure or any
other occasion where o1l or debris is put into the charge air
cooler, the charge air cooler must be cleaned.

Remove the charge air cooler from the vehicle. Refer to the
vehicle manfacturer’s instructions.

Inspect the charge air cooler for cracks, holes, or damage.

Inspect the tubes. fins, and welds for tears, breaks, or other
damage.

@ Refer to Section A for the leak check procedure.
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B3.9 and B5.9 Series Engines Charge-Air Cooler (CAC)
Maintenance Procedures at 10,000 km [6000 mi] Page 4-9
.Clean

A, WARNING A\

When using solvents, acids, or alkaline materials for
cleaning, follow manufacturer's recommendations for
use. Wear goggles and protective clothing to avoid per-

sonal injury.
A CAUTION A

Do not use caustic cleaners to clean the charge air
cooler. Damage to the charge air cooler will result.

Flush the charge air cooler internally with soivent in the
opposite direction of normal airflow. Shake the charge air
cooler and lightly tap on the end tanks with a rubber maliet
to dislodge trapped debris. Continue flushing until all de-
bris or oil is removed.

caS00ea
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Standby Diesel Generator - Model C150D5-STK1-CPY -

Charge-Air Cooler (CAC)
Page 4-10

" Active 29/07/2015

Operation and Maintenance Manual - Vendor Manual

B3.9 and B5.9 Series Engines
Maintenance Procedures at 10,000 km [6000 mi]

& WARNING £

When using solvents, acids, or alkaline materials for
cleaning, follow manufacturer's recommendations for
use. Wear goggles and protective clothing to avoid per-

sonal injury.
A WARNING A

Wear appropriate eye and face protection when using
compressed air. Flying debris and dirt can cause bodily
injury.

After the charge air cooler has been thoroughly cleaned of
all oil and debris with solvent, wash the charge air cooler
internally with hot, soapy water to remove the remaining
solvent. Rinse thoroughly with clean water.

Blow compressed air into the charge air cooler in the op-
posite direction of normal airflow until the charge air cooler
is dry internally.

Refer to the vehicle manufacturer’s instructions for instal-
lation procedures.
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B3.9 and B5.9 Series Engines Air Cleaner Restriction
.Maintenance Procedures at 10,000 km {6000 mi] Page 4-11
Air Cleaner Restriction <

Maintenance Check

Maximum intake air restriction is 635 mm [25.0 in} of water
forturbocharged engines. Naturally aspirated engines have
a maximum restriction of 510 mm [20.0 in] of water.

Turbocharged engines must be operated at a rated rpm
and full load to check maximum intake air restriction. Re-
place the air cleaner element when the restriction reaches
the maximum allowable limit, or ciean according to the
manufacturer’s recommendations.

acYetma

NOTE: Follow the manufacturer’s instructions when clean- @
ing or replacing the air cleaner element.

the filter element when the red indicator flag (2) is at the

Check the air cleaner service indicator, if equipped. Change
raised position in the window (1).

After the air cleaner has been serviced, push the button (3)
to reset the service indicator.

NOTE: Never operaie the engine without an air cleaner.
Intake air must be filtered to prevent dirt and debris from
entering the engine and causing premature wear.
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Air Cleaner Restriction B3.9 and B5.9 Series Engines
Page 4-12 Maintenance Procedures at 10,000 km [6000 mi]

NOTES ¢
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 19,000 km [12,000 mi] Page 5-a

D Maintenance Procedures at 19,000 Kilometers [12,000
Miles], 500 Hours, or 6 Months
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B3.9 and B5.9 Series Engines
Page 5-b Maintenance Procedures at 19,000 km [12,000 mi]
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B3.9 and B5.9 Series Engines Maintenance Procedures - Overview
Maintenance Procedures at 19,000 km {12,000 mi] Page 5-1

.Maintenance Procedures - Overview

Genera! Information

All checks or inspections listed under daily or previous maintenance intervals must aiso be performed at this time, in
addition to those listed under this maintenance interval.
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Fuel Filter (Spin-On Type) B3.9 and B5.9 Series Engines
Page 5-2 Maintenance Procedures at 19,000 km [12,000 mi]
Fuel Filter (Spin-On Type)
Remove

75 to 80 mm and 90 to 95 mm

Clean the area around the fuel filter head. Remove the
filters. Clean the gasket surface of the filter head.

Repiace the o-ring.

Install

Fill the new filter(s) with clean fuel, and lubricate the o-ring
seal with clean lubricating oil.

o Standard filter - used as secondary filter in dual-filter
applications

- o Fuel-water separator - used as primary filter in dual-
filter applications

o Fuel-water separator - used in single-filter applica-
tions.

1t9hdwa
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B3.9 and B5.9 Series Engines Fuel Filter (Spin-On Type)

Maintenance Procedures at 19,000 km [12,000 mi] . Page 5-3
i A\ CAUTION A

Mechanical overtightening will distort threads, filter el-

ement seal, or filter can. >

install the filter as specified by the filter manufacturer.

ifgethc
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Fuel Supply Lines
Page 5-4

" Q-Pulse’id TMS1367°

B3.9 and B5.9 Series Engines

Maintenance Procedures at 19,000 km [12,000 mi]

Fuel
Vent

Supply Lines

Controlled venting is provided at the injection pump through
the fuel drain manifold. Small amounts of air introduced by
changing the filters or injection pump supply line will be
vented automatically if the fuel filter is changed in accor-

dance

with the instructions. No manual bleeding is re-

quired.

NOTE:

L]
L]

Active 29/07/2015

Manual bleeding is required if:
The fuel filter is not filled prior to instaliation
Injection pump is replaced

High-pressure fuel line connections are loosened or
lines replaced

Initial engine'start-up or start-up after an extended
period of no engine operation

Vehicle fuel tank has run empty.
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B3.9 and B5.9 Series Engines Fue! Supply Lines
'Maintenance Procedures at 19,000 km [12,000 mi] Page 5-5

Low-Pressure Lines and Fuel Filter(s)
8 mm

Open the vent screw.

Operate the priming button on the lift pump until the fuel
flowing from the fitting is air free.

Tighten the bleed screw.
Torque Value: 9 Nem [80 in-ib]
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Fuel Supply Lines B83.9 and B5.9 Series Engines
Page 5-6 Maintenance Procedures at 19,000 km {12,000 mi]

Injection Pump Venting ‘
) 8 mm

Bleed the Lucas CAV pump at the location shown in the
illustration.

Air/fuel can be pumped from this location with the hand
lever on the hitt pump if the fuel solenoid valve is energized.

[T

ip9ivva
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B3.9 and B5.9 Series Engines Injector Supply Lines (High Pressure)
Maintenance Procedures at 19,000 km [12,000 mi] Page 5-7

A WARNING &

It is necessary to put the engine in the RUN position.
Because the engine can start, be sure to follow all of the
satety precautions. Use normal engine starting proce-

dure.
A CAUTION A

When using the starting motor to vent the system, do
not engage it for more than 30 seconds at a time: Wait
2 minutes between engagements.

Air can vented from both pumps through the fuel drain
manifold line by operating the starting motor.

injector Supply Lines (High Pressure)
Vent

A\ WARNING A\

While testing the injectors, keep hands and body parts
away from the injector nozzle. Fuel coming from the
injector is under extreme pressure and can cause se-
rious injury by penetrating the skin.

17 mm, 19 mm

Venting is accomplished by loosening one or more fittings
at the injectors and cranking the engine to allow entrapped
air to bleed from the lines.
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Injector Supply Lines (High Pressure) B3.9 and B5.9 Series Engines
Page 5-8 Maintenance Procedures at 19,000 km [12,000 mi]

A WARNING 4 ¢

Do not bleed the fuel system on a hot engine; this can
cause fuel to spill onto a hot exhaust manifold, which
can cause fire.

Start the engine and vent one line at a time until the engine
runs smoothly.

Tighten the line fittings.
Torque Value: 30 Nem {22 ft-ib)
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 19,000 km [12,000 mi]

Cooling System
Maintenance Check

A CAUTION A

Overconcentration of antifreeze or use of high-silicate
antifreeze can cause damage to the engine.

Refractometer, Part No. C2800

Check the antifreeze concentration. Use a mixture of 50-
percent water and 50-percent ethylene glycol or propylene
glycol-base antifreeze to protect the engine to -32°C [-25°F]
year-around.

The Fleetguard® refractometer, Part No. C2800, provides a
reliable, easy-to-read, and accurate measurement of freez-
ing point protection and glycol (antifreeze) concentration.

Antifreeze is essential in every climate.

Use of antifreeze broadens the operating temperature range
by lowering the coolant freezing point and by raising its
boiling point.

The corrosion inhibitors also protect the cooling system
components from corrosion and provide longer component
life.

Q-Pulse |d TMS1367

Active 29/07/2015

Cooling System
Page 5-9
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Cooling System B3.9 and B5.9 Series Engines
Page 5-10 Maintenance Procedures at 19,000 km [12,000 mi]

NOTES
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B3.9 and B5.9 Series Engines

Mamtenance Procedures at 38,000 km [24,000 mi] Page 6-a

D Maintenance Procedures at 38,000 Kilometers [24,000
Miles], 1000 H@ua's, or 1 Year
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B3.9 and B5.9 Series Engines
Page 6-b Maintenance Procedures at 38,000 km [24,000 mi]
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B3.9 and B5.9 Series Engines Maintenance Procedures - Overview
Maintenance Procedures at 38,000 km [24,000 mi] Page 6-1

.Maintenance Procedures - Overview

General Information

All checks or inspections listed under daily or previous maintenance intervals must aiso be performed at this time, in
addition to those listed under this maintenance interval.

The procedures given in this section for valve lash adjustment are to be performed at the initial 38,000 km {24,000 mi]
adjustment. Subsequent adjustments are to be performed at 77,000 km [48,000 mij.
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Overhead Set B3.9 and B5.9 Series Engines
Page 6-2 Maintenance Procedures at 38,000 km [24,000 mi]
Overhead Set
Adjust
Remove
15 mm

Remove the valve cover.

‘th9cvma

1/2-Inch Drive, Engine Barring Tool, Part No. 3824591

Locate top dead center (TDC) for cylinder No. 1 by barring
the crankshaft slowly while pressing on the engine timing
pin. Barring the engine is recommended from the flywheel
on the rear of the engine.

L
bcSpiva
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B3.9 and B5.9 Series Engines Overhead Set
Maintenance Procedures at 38,000 km [24,000 mi] Page 6-3
'When the timing pin engages in the hole in the camshaft ) Y Camshait
gear, cylinder No. 1 is at TDC on the compression stroke. ‘ - .,-—+——— Gear
= : Engine
~T.N Timing Pin

A CAUTION A

To avoid engine or timing pin damage, you must dis-
engage the timing pin after locating top dead center.

7
'/
/ > bcopiba
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 38,000 km [24,000 mi]

Feeler Gauge

NOTE: The clearance is correct when some resistance is
“felt” when the feeler gauge is slipped between the valve
stem and the rocker lever.

NOTE: Caution must be used when setting the exhaust
valve lash on marine cylinder heads with rotators. The top
of the valve stem is slightly recessed below the top of the
valve rotator.

0.254 mm
0.508 mm

intake Clearance: [0.010 in])

Exhaust Clearance: {0.020 in}

14-mm Wrench, Fiat-Blade Screwdriver
Four-Cylinder Engine Adjustment
Locate top dead center (TDC) for cylinder No. 1.

Set only valves indicated by the arrows (E = exhaust, | =
intake). Do not set valves that are not indicated.

Holding the locknut steady with the wrench, adjust the
vaive clearance with the screwdriver or Allen wrench.

Tighten the locknut, and measure the valve lash again.

Torque Value: 24 Nem [18 ft-Ib]
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A CAUTION A

To avoid engine or pin damage, be sure the timing pin
is disengaged.

Mark the vibration damper, and rotate the crankshaft 360
degrees.

14-mm Wrench, Flat-Blade Screwdriver, or 5-mm Allen
Wrench

Adjust the valves as indicated in the illustration.
Torque Value: 24 Nem [18 ft-Ib]

Set only valves indicated by the arrows (E = exhaust, | =
intake). Do not set valves that are not indicated.

rh9vaua
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Overhead Set B3.9 and B5.9 Series Engines
Page 6-6 Maintenance Procedures at 38,000 km [24,000 mi]

14-mm Wrench, Fiat-Blade Screwdriver
Six-Cylinder Engine Valve Adjustment
Locate top dead center (TDC) for cylinder No. 1.

Set only the vaives indicated by the arrows in the illustra-
tion (E = exhaust. | = intake).

Holding the locknut steady with the wrench, adjust the
valve clearance with the screwdriver or Allen wrench.

Tighten the locknut. and measure the valve lash again.
Torque Value: 24 Nem (18 ft-Ib]

A CAUTION A

To avoid engine or pin damage, be sure timing pin is
disengaged.

Mark the pulley, and rotate the crankshaft 360 degrees.

da9shwa :
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Adjust the valves as indicated in the illustration.
Set only the valves indicated by the arrows in the illustra-

tion (E = exhaust, | = intake). Do not set valves that are
not indicated.

TJorque Value: 24 Nem {18 ft-Ib)

15 mm

install the rocker lever covers, and tighten the capscrews.
Torque Value: 24 Nem [18 ft-Ib]

Q-Pulse |d TMS1367
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Overhead Set
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 38,000 km [24,000 mi]

Drive Belts
Test
Drive Belt and Tensioner inspection

Check the location of the drive belt on the belt tensioner
pulley. The belt must be centered on, or centered close to
the middie of, the pulley. Belts aligned, either too far for-
ward or backward, can cause belt wear, belt roll-off failures,
or increase uneven tensioner wear.

~—\ Check the belt deflection at the longest span of the belt.

<@ The deflection must be checked at the center (1) of the
span. The maximum deflection aliowed in the belt is 9.5 to
12.7 mm [3/8 to 1/2 in}.

" "Q-Pulse Id TMS1367
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Belt Tensioner Gauge, Part No. ST-1293

Use the Cummins belt tensioner gauge, Part No. ST-1293,
to measure the tension in the drive belt.

J

v

fagtoga

Check the tensioner arm, pulley, and stops for cracks. I any
cracks are noticed, the tensioner must be replaced.
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Drive Belts
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fagbima
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 38,000 km [24,000 mi]

With the belt on, verify that neither tensioner arm stops are
in contact with the spring casing stop. If either stop is
touching, the drive beit must be replaced.

After replacing the belt, if the tensioner arm stops are still
in contact with the spring casing stop, replace the tensioner,

3/8-Inch Breaker Bar, Extension

Remove the drive belt, and check torque of the tensioner
capscrew.

Torque Value: 43 Nem [32 ft-1b}

After checking the torque, use a 3/8-inch breaker bar with
an extension to rotate the tensioner slowly away from the
area of belt contact. If the arm rotates with any roughness
or hesitancy, replace the tensioner.
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B3.9 and B5.9 Series Engines Drive Belts
Maintenance Procedures at 38,000 km [24,000 mi] Page 6-11

heck the belt for damage. Transverse (across the belt ~—>
width) cracks are acceptable. Longitudinal (direction of the
belt length) cracks that intersect with transverse cracks are

not acceptable. If the belt is frayed or has any piece of
material missing, the belt is unacceptabie and needs to be
replaced.

tagbisa

With the belt removed, verify that the tensioner arm stopis
in contact with the spring case stop. If these two are not <
touching, the tensioner must be replaced.

ea200ke
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With the drive belt removed, check to be sure that the .
G i

tensioner pulley rotates freely.
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B83.9 and B5.9 Series Engines Drive Belts
Maintenance Procedures at 38,000 km [24,000 mi] Page 6-13

and the tensioner arm to verify wear-out and uneven bear-
ing wear. If the clearance exceeds 3 mm [0.12 in] at any
point, the tensioner has failed and must be replaced as a
complete assembly. Experience has revealed that tension-
ers generally will show a larger clearance gap near the
tower portion of the spring case, resulting in the upper
portion rubbing against the tensioner arm. Always replace
the belt when the tensioner is replaced.

'\/leasure the clearance between the tensioner spring case

Below is a breakdown of the tensioner.

1. Tensioner cap

Tensioner arm 09900023

Spring case
Tensioner pulley

o K DN

Clearance gap.

Q-Pulse Id TMS1367 Active 29/07/2015 Page 224 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

Drive Belts _ B83.9 and B5.9 Series Engines
Page 6-14 Maintenance Procedures at 38,000 km [24,000 mi]

A Inspect the tensioner for evidence of the tensioner arm .
<] contacting the tensioner cap. If there is evidence of the two

areas making contact, the pivot tube bushing has failed

and the tensioner must be replaced.
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Maintenance Procedures at 77,000 Kilometers [48,000
Miles], 2000 Hours, or 2 Years

Section Contents

Maintenance Procgdures e OVEBIVIBW ... eenieieieeeieeeitetnssnasssssassmareanseesstnsosassasansssansenes
General information

Vibration Damper..........c.cccccoeeiiinees
{1577 o1 o1 GNP OUUPPUIUP PP SRR SPRRRP TR PP U PRSPPI

Q-Pulse Id TMS1367 Active 29/07/2015 Page 226 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

. B3.9 and B5.9 Series Engines
Page 7-b Maintenance Procedures at 77,000 km [48,000 mi]
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Maintenance Procedures at 77,000 km [48,000 mi] Page 7-1

.‘Waintenance Procedures - Overview
General Information

All checks or inspections listed under daily or previous maintenance intervals must also be performed at this time, in
addition to those listed under this maintenance interval.
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Cooling System
Drain

A WARNING A

Avoid prolonged and repeated skin contact with used
antifreeze. Such prolonged, repeated contact can cause
skin disorders or other bodily injury. Keep out of reach

of children.
A CAUTION A

Protect the environment: Handling and disposing of
e used antifreeze is subject to federal, state, and local
I T e S regulations. Use authorized waste disposal facilities,
including civic amenity sites and garages providing
authorized facilities for the receipt of used antifreeze.
If in doubt, contact your local authorities of the EPA for
guidance as to proper handling of used antifreeze.

A WARNING A

Do not remove the pressure cap from a hot engine. Wait
until the coolant temperature is below 50°C [122°F]
before removing the pressure cap. Heated coolant spray
or steam can cause personal injury.

Q-Pulse Id TMS1367 Active 29/07/2015 Page 229 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

B3.9 and B5.9 Series Engines Cooling System
Maintenance Procedures at 77,000 km [48,000 mi] Page 7-3

A WARNING A

Coolant is toxic. Keep away from children and pets. if
not reused, dispose of in accordance with local envi-
ronmental regulations.

Drain the cooling system by opening the drain valve on the
radiator and removing the plug in the bottom of the water
inlet. A drain pan with a capacity of 19 liters [5 gal] will be
adequate in most applications.

Check for damaged hoses and loose or damaged hose
clamps. Replace as required. Check the radiator for leaks,
damage, and buildup of dirt. Clean and replace as required.
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Cooling System
Page 7-4

/7y

radvapa

Q-Pulse |d TMS1367
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 77,000 km [48,000 mi]

Flush
A CAUTION A

During filling, air must be vented from the engine cool-
ant passages. The air vents through the “jiggle pin”
openings to the top radiator hose and out the fill open-
ing. Additional venting is provided for engines equipped
with an aftercooler. Open petcock during filling.

NOTE: Adequate venting is provided for a fill rate of 19 liters
{5 gal] per minute.

A CAUTION A

Do not install the radiator cap. The engine is to be
operated without the cap for this process.

Fill the system with a mixture of sodium carbonate and
water (or commercially available equivalent).

NOTE: Use 0.5 kg [1.0 ib] of sodium carbonate for every 23
liters [6.0 gal] of water.
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B83.9 and B5.9 Series Engines Cooling System
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A\ WARNING A4

Coolant is toxic. Keep away from children and pets. if
not reused, dispose of in accordance with local envi-
ronmental regulations.

Operate the engine for 5 minutes with the coolant reaching
the temperature of above 80°C [176°F].

Shut the engine off and drain the cooling system.

Fill the cooling system with clean water.

NOTE: Be sure to vent the engine and aftercooler for com-
plete filling.

NOTE: Do not install the radiator cap or the new coolant
filter.

Q-Pulse 1d TMS1367 Active 29/07/2015 . ' Page 232 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Véndor Manual

Cooling System B3.9 and B5.9 Series Engines
Page 7-6 Maintenance Procedures at 77,000 km [48,000 mi]

A\ WARNING A

Coolant is toxic. Keep away from children and pets. If
not reused, dispose of in accordance with local envi-
ronmental regulations.

Operate the engine for 5 minutes with the coolant reaching
the temperature of above 80°C [176°F].

Shut the engine off and drain the cooling system.

NOTE: If the water being drained is still dirty, the system
must be flushed again until the water is ciean.

Fill
A CAUTION A

The system must be filled properly to prevent air locks.
During filling, air must be vented from the engine cool-
ant passages. Be sure to open the petcock on the af-
tercooler for aftercooled engines. Wait 2 to 3 minutes
to allow air to be vented; then add mixture to bring level

N to the top.
NOTE: The system has a.design fill rate of 19 iiters [5 gal]
~ per minute.
774
NS I radvapa
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B3.9 and B5.9 Series Engines
Maintenance Procedures at 77,000 km [48,000 mi]

/A CAUTION A

Never use water alone for coolant. Damage from cor-
rosion can be the result of using water alone for cool-
“ant. .

Use a mixture of 50-percent water and 50-percent ethylene
glycol antifreeze to fill the cooling system.

Cooling System
Page 7-7

Coolant Capacity (engine only)

liters U.S.gal
4B3.9, 48BT3.9 7 MAX 1.85
4BTA3.9" 7.9 MAX 2.1
6B5.9, 6BT5.9 9 MAX 2.38
6BTA5.9* 9.9 MAX 2.61

* Jacket-water aftercoolers are used on the 4BTA and 6BTA
engines. If a charge air cooler is used, the coolant capacity
is the same as the naturally aspirated or turbocharged-only
engines.

Q-Pulse |d TMS1367
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" Vibration Damper B3.9 and B5.9 Series Engines
Page 7-8 Maintenance Procedures at 77,000 km [48,000 mi]
; SR A\ WARNING 4 ¢
= 3y, . .
\ig/ Do not remove the pressure cap from a hot engine. Wait
=2 until the coolant temperature is below 50°C [122°F].
! Failure to do so can cause personal injury from heated
| coolant.
' Install the pressure cap. Operate the engine until it reaches
a temperature of 80°C [180°F], and check for coolant
_— leaks.
D O D D Check the coolant level again to make sure system is full
/ of coolant, or that the coolant level has risen to the hot level
1] l ”H“ in the recovery bottle on the system, if equipped.

Vibration Damper
~—"  Inspect

Check the index lines (A) on the damper hub (B) and the
inertiamember (C). if the lines are more than 1.59 mm [1/16
in] out of alignment, replace the damper.

dag00sa
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B3.9 and B5.9 Series Engines Air Compressor
.Maintenance Procedures at 77,000 km [48,000 mi] Page 7-9

Inspect the rubber member for deterioration. If pieces of ~—
rubber are missing or if the elastic member is more than

3.18 mm [1/8 in} below the metal surface, replace the ’
' )

damper.

NOTE: Also, look for forward movement of the damper ring
on the hub. Replace the damper if any movement is
detected.

O
o(O

‘dagrisa

Air Compressor
Inspect

NOTE: All air compressors have a small amount of lubri-
cating oil carryover that lubricates the piston rings and
moving parts. When this lubricating oil is exposed to nor-
mal air compressor operating temperatures over time, the
lubricating oil will form varnish or carbon deposits. If the
following inspections are not done, the air compressor
piston rings will be affected by high operating temperatures
and pressures and will not seal correctly.
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Air Compressor B3.9 and B5.9 Series Engines
Page 7-10 . Maintenance Procedures at 77,000 km [48,000 mi]

Air Compressor Discharge Inspection ‘

Drain the air system wet tank to release the system air
pressure. Remove the air discharge line from the air
compressor.

Measure the total carbon deposit thickness inside the air
discharge line as shown. If the total carbon deposit (X +
X) exceeds 2 mm [1/16 in], clean and inspect the cylinder
head, the valve assembly, and the discharge line. Replace
if necessary. Contact the Cummins Authorized Repair Lo-
cation for procedures.

ID of Discharge Line

<

ID of Carbon Build Up
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B3.9 and B5.9 Series Engines Air Compressor
Maintenance Procedures at 77,000 km [48,000 mi] Page 7-11

.lf the total carbon deposit exceeds specifications, continue
checking the air discharge line connections up to the first
tank until total carbon deposit is less than 2 mm [1/16 in).
Clean or replace any lines or connections that exceed this
specification.

inspect any air driers, splitter valves, pressure relief valves,
and alcohol injectors for carbon deposits or malfunctioning
parts. Inspect for air ieaks. Maintain and repair the parts
according to the manufacturer’s specifications.

<
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Air Compressor B3.9 and B5.9 Series Engines
Page 7-12 Maintenance Procedures at 77,000 km [48,000 mi]

NOTES ¢
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Section A - Adjustment, Repair, and Replacement
Section Contents

Aftercooler
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AT CTOSSOVRY ... e.eeeeeeeeeeeee et et ete i setsatanessnssnerssasnstnasnsasasaassseamnamnteaan e et en et e ttnetat st aatsanarnesasansarsrneesrbareanernans A-75
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R EITIOVE ettt eeeeeee e et e ee e et e et ameea e aam e et s s ea e s s e e s aranseanasaansassaeeaaennssanannsbneanntnnneeteanenssensenrases e eeeeiraeeerraneaaas A-75
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10 T=1 0= | EUT USSP A-83
oL U= (o] |V OO PSPPI PSSP A-81
PrESSUTE TS -eonen it e ettt et etavtseaseasarsasseinssnsassosassesssseassasssasesssssasanrseenrmssnretnasesssssiosseasereomnsserassassnnans A-85
RO M OV e ioeeeeee e ee e ee e e e e ee e aeaeeeane et sranaasanenassasssannssneansssasnssanstnsnsnnstasssasnstanssaensnnsnnstssesmnaeronsnseatssissssntonses A-82
Temperature Differential TESt ..ot s A-85
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Air Intake SYStem - OVEIVIEW .....cooiuiiiiiiiii ittt e s et e e e s e ee s s ece e s e A-74
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BISEAIl oo eeeee e eeeeet s eeeeeseaeenasnasaaensassae e eaaansanaensssusns s nesensnestnaasnnasnasansnnara st rasetananaansan e aaaeanantraeressananrs A-113
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Page

ISEAN .o er ettt et erer et ettt e e eetee et e rt e baae et teeee et e r————. e ttnaaetnret e eneeaanareratrrtn e aanannns A-5

RBIMIOVE ittt ae b eea s e s rna et s nre st s aes e et ee s tbn e e ae nn e e en e ntnnnntanntrensaennae A-4
Charge-Air Cooler (CAC)

Leak Test

Cold Start Timing Advance System (KSB) Temperature Switch ......................oii e, A-45
Install ... et ee e eeeheiineb et e eteetantaah  tata ey tn e nnhab e eeeee et e e ertaaeantn e tn e an e rnbhran et anennne A-45
Remove

Coolant Thermostat
Clean
Fill ....

Instali

PrEPAIIOTY ..ooeiiiiieiie ittt e ettt ettt e sttt bbb ba e e e e eeetae s aansn b e aeaeaesesaanaaeaeeeeeennetae e eennnoanan
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COONINA SYSTEM ...ttt et e e s ee et teeesrersetaaeaeesassesaaseeaassate e saasnssnsessnnseessnssnsn ssssseesssnsnsnssneeasene
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Drive Belt, Cooling Fan ... ...ttt ettt e et te e e ee e tase s e e e e e s tnnnns e essseteeeom e eanmenn A-3

INSTAIL . et erte et s e sttt e e e s e et e s e e et ra s e e baa et e e st nnnnnn s ennrresnetn e omannnns A-3

BEIMOVE ..ottt e s e e e e e ee e e aee s e st eesen st e ba s e ae e s e aessasnssssseseeeennssssran s seeeeans A-3
Electrical EQUIPMENT = OVEIVIBW ..........cooiiiiiiiiiiiiiiee e erteereeeeeetreste s aesattse s s eeeanneeeeeeeseeeessnresesateseeeeaneeenes A-109

General Information

Exhaust Manifold, Dry
Clean
AT - 1 OO OP SRR
Preparatory
Remove
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SEAYl Lin et ee e eeaee et ieeeeer e e e ettt e e te et e r et e eeann e ee e et et s s enae aena aetn e eeeter et et teara et an nee nneeeraanane
Preparatory
REBIMOVE ..o er et et tres e s e e eens
Fuel Lift Pump
CleAN ettt
INStall ..o ..
LRl A=] L= L= 1 (o] YA O OO PP ORI
Fuel Manifold (Drain) ... e ettt s et bbbt e e ree s esebe seeeaas A-31
T3 -\ | [ OO PSPPSR RTRPIPOPN A-34
Preparatory ............. e eeeeeessssseeiieteesseeesuonetetin—hnnnte i s eiae earate e e hL e et e s anareseae s b e n s e e e e e sanraneeestmarend - A3
REIMIOVE ..iiiieiiiiiieieiteeieeet e e iaeeeeii e araeesseseataeanansanesn e teeseasstsssaes snaesasieeeasnnaaaseeeenssennasanassnsansseseenrasanesseemnnnnans A-31
YL B 1L 1] « RO o OSSO UP PR URTR A-73
AGJUSE <oeenteeeeie et et e remtee et e r et et e st s s e s e e b e R n e e e ee b eeeae e e nea st e ne st ans e s etee s re e bt st e s b s e ans A-73
Fuel Shutoff Valve..........cccoccoiiiiinnii e et et ttteeeseseseseiesesseseessssessriessessesieessetiesasererenieeiertretensnriresnrnnsrnnone A-41
01 1271 T S S S OO UURO PP PTURTPPRR A-42
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) Page
(1 T) £-{| RSP P P OROT PP SRTPPRIRI A-43
PrEPATAIOIY ...oeereeeeteereearieeaeietteeie ittt be e e et e s e te s e e et s as s s as s aabae e aat e e e et et e e e e e e e e e e aaee e rreeeaaaaeaeanres A-4
RITIOVE onneeeeee oottt e e e et e s et e e e e e s et ae e aaesaassannsaaana s aans s sastente raeeterarnee sttt te et e e ruteensaaennneeant e nearananes A-42
FUBI SUPPIY LIMES ...ttt ettt e et e te e e e e e s e e e e ba b en e e e e e e A-18
[ Y=3 - 1L U OO ORISR A-19
L= ] 221 (o] oY OO PR OO USROS PP UL PO A-18
REIMOVE oiiiieiiieiiie et et e e s st ma e s oo s e e e n b e vb s e e s e s e maaa it oo e e e oo e o e eeeeeee e e e e e et r s A-18
FUEl SYSTEM = OVEIVIBW......oiiiiiiiiiiii ittt e e e e e st e e e s s abbste e e abnne s A-17
GEnNEral INTOIMMALION ..ot ee et e e eeete e e eeeat e een e estee s aesnnann s e e n e teann ettt e aeanssesbanneonsaaaamnsenrasessasasnnonnns A-17
13T T=T 3 £ 1 SR O U USSP PP PP PO U OO A-36
(o] =71 N OSSR A-37
FISEAID ooneeneeeeeeeeeettee sttt st tteeeasrsssserasnssansnansnanasessasnansannseaanasantra ettt ettt et et eaaenn e eeaeeeaeeateeaeeneneanrranannn A-37
g 0T 1= (o 15V O T U P PSS OO UL UR A-36
RO TIOVE wunennieeeteeeeeeeseeeemaeasnsesnasasssnsnraessnsnsnssssssssassnnnsanasnsnnsssssnssnsssnnetnnsannacsnseennnassasnssnsstnsssnrnnnsnnsnnsnnnes A-36
Injector Supply Lines (High Pressure) ... e A-26
(1= -1 R U PSPPSR UTRN A-29
LR = oL L Lo LY OO U RSOOSR A-26
FREITIOVE .« oeeeieetee e ee e eeeteeseteteaeesnsssssssnssssnrasasasssteassnnsensnsnsensesassesssssesssnterenanstsesnsstsnssstsnssenssanssseanssnesnnsnsnnnsnneen A-26
Lubricating Oil COOIN....... ..ttt ettt ee e sts e e e ettt e e e e s s aese s sa s n s nn e e e e e e e sa s reas A-103
G BB tevnteeieeeterceruesaaruateaaaseransasersassanssessssnsansnsssasesssssnsanstnnssssnonesssssesssmenssensesessesassessenreensasssnsssnsenssnsmnnsnns A-104
Il oeeeoneeeeeeeeeeeeeeeeeaeaaeaaeetesuas s s eanreaebesannnsan_ e anateeraanrasnenn e eeerta e rrenn et taeseaeanaesnaaeeheaan e tarannre e annaseanns A-108
BUSEAIl oeeieeetieeee it et etasettansnntessstesnnasaea s atanaanaaas et e aean . e an e sra e et rtseteetane t et tan e e aanneatsaataeranaenaetanaeans - A-106
= oT- T 1 (o] oY AU U P PO OO OO A-103
PrESSUIE TOSE .euuuieiiieiiiiitasieiieetesernieeeessnnsansasrrm asarerananassmtnraasansarsestenrerasaseeaeennnssserennnnrannessernaansrmsnsennnnnesen A-106 -
RBITIOVE onineiereteeeesenseserseseeasranserseennasenssstasasnosassesessnsnsassnssnsosssnnmnrmansenestssaesensstistssreanssnnsnnensnsnssssenssrnnsuares A-104
Lubricating Oil Pressure Regulator (Main Rifl@)...............cccocoii e, A-100
ClBANM erneenieeeteeeeiaereaesaaeaesnesnesanessnsessnsennestssessaneassnsessssnsnsnsssssssnssnssensssnsnsensnstsssssssseensssnsnnasnsennsnssnsarssensssssnnns A-101
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' Page
TR v || TR OO PRSP SO PPPPROR A-102
Yo 1 L o) VA OO STOTRPPPPRIPORS PP PRR S PP A-100
ST 317017 RPN U PO UTIUETOTO ST Y SPP PP FRRI P PE A-100
Lubricating Oil SYStem - OVEIVIEW ... ...coooiiiiii et e A-99
GENEIA) I OINIAIION .eieniitneeneten e ee e erate s eeaeeaesssessaananaaseessaeetasanesaasnsrasaesasanssstrtasnnssasassniesassnsrnasssnnnesenseens A-99
Y LT T L1 Lo O OO PP PRTOPPRPPOOP PP PSP PRPSU RSP PSP P PSRRI A-110
1211 2=\ | TR T OSSPSR A-111
FROIMIOVE oovevneeeteeeesenesesesraseensaesnsaenssntsanssmassasnasssnseenieraasstasesnasssrasssanssssessnssnssersniesrssnnensissssnstonnsenssemensnanss A-110
TOO! REGUITEIMEILS ...o.oiiiiiiiiitiitiiiiiier e oot e et e et et e et e e r e e Lok s s bt s e s s e e et s e et h st A-1
GENETA) [N OITNIAIION .oennereeeeeeeeeeseeeneneeun e rteeneasesaaarsaaasensanseennsarsassraecetatnensnnressistssssrassssrmsmsessssrsasnnnrannsmsntecsses A-1
Turbocharger
LA oo e eeeeeeseeeseassssesanssasmestenasanesssssnsssenssnssnasennssensestasstnassssssseassersessrastasersesonssssssssasssssesnssnsssnnssssnsnnsscnses
IEESEAN oo ie e et e eeeresenuesasesasmeaasssmaesassssnesnsasnsasaanssasasarasstnssesnsstsasateosnassnstenssternettntortesnsratrrseanoranraasrararastoens
Preparatory
RO IOV oieeneieeeeeeeeesenesaaannesesnnssassnnersssrasesssasnssssarassnmneerussttsstssnssttossssntsnssassesuntissosassananns
TSt oeeneiemeteee et eeeenassaeenneeaesseansasasnsresasasbaasasaas s aeareaaaseana eeetan e en b ee b s ttna s taareseerr bt naeaats
Water Pump
Clean
install
Preparatory
RREIMIOVE oo eeeeeeseesessaassaneeessasassstesasatsneasnsstesserssesnnsseeeeteacnrsssssseesssresessnnssasseeseenssessntnetessnsosssssnsinaessssnnnnns
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ool Requirements

General Information
Tool Requirements

Repair Tools Required

Sockets Wrenches Other
10 mm 8 mm Allen wrench (8 mm)
12 mm 10 mm Breaker bar (1/2-in sq. drive)
13 mm 13 mm Flat screwdriver
15 mm 15 mm Ratchet (3/8-in sq. drive)
17 mm 17 mm Ratchet (1/2-in sq. drive)
(open end)
18 mm 19 mm Filter wrenches
(75 to 80 mm and 90 to 95 mm)
19 mm 22 mm Drill motor (1/4-in)
22 mm 24 mm Drill bit (3 mm)
27 mm Slide hammer
Fiat chisel

T-bar puller (75 mm)

Sheet metal screw (No. 10)

Torque wrench

Pliers

Engine barring gear, Part No.3824591
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Cooling System
General Information

A WARNING A\

Coolant is toxic. Keep away from children and pets. If not reused, dispose of in accordance with local envi-
ronmental regulations.

A WARNING A

Do not remove the pressure cap from a hot engine. Wait until the coolant temperature is below 50°C [122°F]
before removing the pressure cap. Heated coolant spray or steam can cause personal injury.

Components to Tools Preparatory Steps

Be Replaced

Drive belt Breaker bar

' (3/8-in sq. drive)

Belt tensioner Ratchet Remove drive belt
(3/8-in sq. drive),
13-mm socket, and torque
wrench

Fan hub 13-mm socket/wrench Remove drive belt and fan pulley

Water pump 10-mm socket/wrench Drain coolant and remove drive belt

Thermostat 10-mm, 18-mm, and 19-mm Drain coolant, remove drive belt, loosen alternator
socket/wrench link, remove alternator mounting capscrew, remove

thermostat housing
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B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

l)rive Belt, Cooling Fan

Remove
3/8-Inch Square Drive
Lift the tensioner to remove the drive belt.

NOTE: The belt tensioner is spring-loaded and must be
pivoted away from the drive belt. Pivoting in the wrong
direction can result in damage to the belt tensioner.

Install

A CAUTION A

Applying excessive force in the opposite direction of
windup or after the tensioner has been wound up to the
positive stop can cause the tensioner arm to break.

3/8-Inch Square Drive

Lift and hold the belt tensioner. Install the drive belt; release
the tensioner.

Q-Pulse |d TMS1367
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Belt Tensioner, Automatic
Remove
3/8-Inch Square Drive

Lift belt tensioner to relieve tension in the belt, and remove
the belt.

NOTE: The belt tensioner is spring-loaded and must be
pivoted away from the drive belt. Pivoting in the wrong
direction can result in damage to the beit tensioner.

13 mm

Remove the belt tensioner.

. . . - . - —— o — e mrame s e e m— f 42
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Install

3/8-Inch Square Drive, 15-mm Wrench

Install the belt tensioner and tighten the capscrew.
(32 ft-Ib)

Lift and hold the tensioner. install the drive belt and release
the tensioner.

Torque Valbe: 43 Nem

Service Tip: If difficulty is experienced installing the drive
belt; for example, the belt seems too short; position the beit
over the grooved pulieys first; then, while holding the ten-
sioner up, slide the belt over the water pump pulley.

Fan Spacer and Pulley
Remove
3/8-inch Square Drive

Lift belt tensioner to relieve tension in the belt, and remove
the belt.

NOTE: The belt tensioner is spring-loaded and must be
pivoted away from the drive belt. Pivoting in the wrong
direction can result in damage to the belt tensioner.

Q-Pulse |d TMS1367
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Page A-6 Section A - Adjustment, Repair, and Replacement

13 mm

Remove the four capscrews, fan, and spacer.

install
3/8-Inch Square Drive
Lift the tensioner, and install the belt.

Service Tip: If difficulty is experienced installing the drive
belt (the belt seems too short), position the belt over the
grooved pulleys first; then, while holding the tensioner up,
slide the belt over the water pump pulley.
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10 mm, 13 mm
Install the four capscrews, fan, and spacer.
10-mm Wrench

Torque Value: 24 Nem {18 ft-Ib}
13-mm Wrench
Torque Value: 43 Nem [32 ft-lb]

Water Pump
Preparatory

A\ WARNING A\

Coolant is toxic. Keep away from children and pets. If
not reused, dispose of in accordance with local envi-
ronmental regulations.

Drain the coolant.

Q-Pulse |d TMS1367
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@@ Remove ‘

Remove the drive belt.

tagbima

13 mm

Remove the two capscrews and water pump.

< (-
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lean

Clean the sealing surface on the cylinder block.

Clean o-ring sealing surface on the water pump housing.
Install the o-ring onto the water pump housing.

wporina
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Page A-10
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B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

Install
10 mm
Install the water pump.

Torque Value: 24 Nom [18 fi-ib]

3/8-Inch Square Drive
Lift the tensioner and install the belt.

Service Tip: If ditficulty is experienced installing drive belt,
such as the belt seems too short, position the belt over the
grooved pulleys first: then, while holding the tensioner up,
slide the belt over the water pump pulley.
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Coolant Thermostat

Preparatory

A, WARNING 4

Batteries can emit explosive gases. To avoid personal
injury, always ventilate the compartment before servic-
ing the batteries. To avoid arcing, remove the negative
(-) battery cable first and attach the negative (-) battery

cable last.
& WARNING &

Coolant is toxic. Keep away from children and pets. If
not reused, dispose of in accordance with local envi-
ronmental regulations.

-]

Disconnect the negative (-) battery cable.

Drain 2 liters [2.1qt] of coolant.

Remove the radiator hose from the outlet connec-
tion.

Remove the drive belt.
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Page A-12 Section A - Adjustment, Repair, and Replacement

Remove ‘

14 mm, 16 mm

Loosen the lower alternator ink capscrew.

Remove the upper aiternator mounting capscrew.

eh9csma

Lower and remove the alternator.
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0 mm

Remove the thermostat housing, lifting bracket, thermo-
stat, and thermostat seal.

thShsha

Clean
Ciean the gasket surfaces.

NOTE: Do not let any debris fali into the thermostat cavity
when cleaning gasket surfaces.
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Coolant Thermostat
Page A-14

thghsha

B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

install

A\ CAUTION A

Always use the correct thermostat and never operate
the engine without a thermostat. An incorrect thermo-
stat can cause the engine to overheat or run too cold.
The engine will overheat if operated without a thermo-
stat because the coolant flows back to the inlet of the
water pump instead of through the radiator for cooling.

Assemble the removed parts in the reverse order of re-
moval.

Make sure the gasket is aligned with the capscrew holes.
Install the capscrews and finger-tighten.

The notched end of the rubber thermostat seal points away
from the cylinder head.

e Page 259 of 542
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Section A - Adjustment, Repair, and Replacement Page A-15

.lo mm

Tighten the capscrews.
TJorque Value: 24 Nem [18 ft-ib]

thacsoa

14 mm, 16 mm

Position the alternator and install the mounting capscrews.
Torque Value: (A) 24 Nem  [18 ft-Ib]

Torque Value: (B) 43 Nem  [32 ft-ib]
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Coolant Thermostat B3.9 and B5.9 Series Engines
Page A-16 Section A - Adjustment, Repair, and Replacement

13 mm
Install the drive belt.

NOTE: After the tensioner has been raised to remove/
install the belt, check the tensioner capscrew for the cor-
rect torque.

Torque Value: 43 Nem [32 ft-Ib]

Fill
A CAUTION A

Be sure to vent the engine and aftercooler during filling,
to remove air from the coolant system, or overheating
will resuit.

Fill the cooling system. Operate the engine and check for
leaks.
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.Fuel System - Overview

General Information

Fuel System Repair Summary

Do not mix gasoline, alcohol, or gasohol with diesel fuel. This mixture can cause an explosion.

Components to Be
Replaced
Lift Pump
High-Pressure Lines

Injector Fuel
Drain Manifold
Injectors

Injection Pump

Fuel Solenoid (Rotary
Pump)

Fuel Filter Head

Q-Pulse |d TMS1367

A WARNING A

Tools

13-, 14-, and 17-mm wrenches

10-mm socket, 14-, 17-, and 19-mm open-
end wrenches, torque wrench

10- and 19-mm open-end wrenches

10- and 13-mm sockets, torque wrench
Ratchet, 24-mm deep well socket, torque
wrench

10-mm wrench, ratchet, 22-mm socket,
75-mm T-bar puller, 8-mm capscrews, 1/2-
inch open-end wrench, flat screwdriver,
13-mm socket, 13-mm wrench, hammer, flat
chisel, torque wrench

Bosch® 24-mm wrench, Lucas CAV 22-mm
wrench

24-mm, 75- to 80-mm and 90- to 95-mm
filter wrench.

Active 29/07/2015

Fue! System - Overview

Preparatory Steps

Clean debris.
Clean debris.

Page A-17

Disconnect the high-pressure lines and

fuel drain manifold.

Remove high-pressure line, supply line,
and return line. Remove the AFC air
line, oil line(s), fuel shutoff solenoid,

and control linkage.

Label and disconnect wiring.

Clean debris.
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Fuel Supply Lines
Page A-18
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Section A - Adjustment, Repair, and Replacement

Fuel Supply Lines

Preparatory

Low Pressure Fuel Line
Thoroughly clean all fittings and components before re-

moval. Make sure that the debris, water, steam, or cleaning
solution does not reach the inside of the fuel system.

Remove
Diaphragm Style Lift Pump

14 mm, 17 mm
@@ Disconnect the fuel line from the lift pump and filter head.
Use two wrenches to disconnect the line from the lift pump.

e Page 263 of 542
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Piston Style Lift Pump
14 mm, 17 mm, 20 mm

Disconnect the fuel line from the lift pump and filter head.
Use two wrenches to disconnect the line from the lift pump.

Install
Diaphragm Style Lift Pump
14 mm, 17 mm

instali the fuel tine to the lift pump and filter head. Use two
wrenches to tighten the connection to the lift pump.

Torque Value: 24 Nem (18 ft-lb]

NOTE: Do not overtighten the connection. Fuel leaks can
result from overtightening.
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Fuel Supply Lines
Page A-20

B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement
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Piston Style Lift Pump

14 mm, 17 mm, 20 mm

Install the fuel line to the lift pump and filter head. Use two
wrenches to tighten the connection to the lift pump.

Torque Value: 24 Nem [18 ft-Ib]

Injection Pump Supply Line Replacement

17 mm

Remove the bieed screw banjo fitting.
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B3.9 and B5.9 Series Engines ] Fuel Supply Lines
Section A - Adjustment, Repair, and Replacement Page A-21

'14 mm, 16 mm, and 24 mm
Remove the supply line (Bosch® injection pump).

NOTE: Replace the seals (1) in the fittings if the line is
disassembled.

ts9ftmt

14 mm, 16 mm, 19 mm, and 24 mm

Remove the supply line (Lucas CAV injection pump). The
Lucas CAV pump has two fittings for the supply line.

Replace fitting sealing washers (1), and ferrules (2) each
time they are removed.

TJorque Value: 32 Nem [24 ft-ib]

NOTE: Replace the seals in the fittings if the line is
disassembled.

{s9sema
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Fuel Filter Adapter
Page A-22
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{f9etma
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B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

> 17 mm

B/ Engines rated at 2500 rpm and above require additional
fuel line support Install as illustrated.

q Torque Value: 24 Nem [18 ft-Ib}

Fuel Filter Adapter

s

Preparatory

@ o Clean debris
% e Remove fuel filters.
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Remove

24 mm

Remove the retaining nut, filter head adapter, and sealing
washers.

Install in reverse order of removal.
Torque Value: 32 Nem {24 ft-lb]

{i8numa

Fuel Lift Pump

Preparatory
e Clean debris from around the lift pump.
< Disconnect the fuel supply lines.
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Fuel Lift Pump B3.9 and B5.9 Series Engines
Page A-24 Section A - Adjustment, Repair, and Replacement

Clean ‘

Piston Style

Clean the mounting surtace on the cylinder block.

Diaphragm Style

10 mm
Remove the lift pump.
@@ Clean the mounting surface on the cylinder block.

dp9bkea
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B3.9 and B5.9 Series Engines Fuel Lift Pump
Section A - Adjustment, Repair, and Replacement Page A-25

.nstall

Diaphragm Style

10 mm

o

Install the lift pump and a new gasket.
Torque Value: 24 Nem [18 ft-Ib]

Connect the fuel lines.

(%)
J

2

dp9gkha

Piston Style

&5

A CAUTION A

Alternately tighten the mounting capscrews. As the
capscrews are tightened, the fuel transfer pump plunger
is pushed into the pump. Failure to tighten the cap-
screws evenly can result in the plunger being bent or
broken.

@

Install the pump
Torque Value: 24 Nem [18 ft-Ib]

15900hb
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Injector Supply Lines (High Pressure) B3.9 and B5.9 Series Engines
Page A-26 Section A - Adjustment, Repair, and Replacement

Injector Supply Lines (High Pressure)

Preparatory
¢ Clean all debris from around the fittings.

Remove
Rotary Pumps

\ 17 mm
' \ | Disconnect the fuel line(s) from the injector.
) \ NOTE: If individual lines are to be replaced, remove the
== = 8 support clamp from the set of lines containing the line to be
: replaced.
( . — tsocima
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B83.9 and B5.9 Series Engines Injector Supply Lines (High Pressure)
Section A - Adjustment, Repair, and Replacement Page A-27
7 mm

Disconnect the fuel ling(s) from the fuel pump. Install pro-
tective covers onto the injectors and delivery valves to
prevent entry of dirt into the system.

1s91tmb

Inline Pumps
8 mm, 17 mm, and 19 mm
Disconnect the line(s) from the injector(s).

NOTE: !f individual lines are to be replaced, remove the
support clamp from the set of lines containing the line to be
removed.
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Injector Supply Lines (High Pressure) B3.9 and B5.9 Series Engines
Page A-28 Section A - Adjustment, Repair, and Replacement

19 mm
Disconnect the line(s) from the fuel pump.
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B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

nstall
Rotary Pumps

A CAUTION A

Install the support clamp in the original position and, to
prevent damage from high-frequency vibration, make
sure the lines have notbeen bent or do not contact each
other or another component.

A CAUTION A

To prevent damage to the fuel lines, they must be con-
nected to the injectors and fuel injection pump in a free
state without forcing the connecting nuts. Thefuellines
are correctly sized for each application. Bending the
lines is not acceptable and can cause fuel leaks.

17 mm
Install the fuel lines in reverse order of removal.

Torque Value: (Line Fittings)
24 Nem [18 fi-ib]

Torque Value: (Support Clamp)
6 Nem [53 in-ib]

Torque Value: (Support Bracket) .
24 Nem (18 fi-b]

Q-Pulse |d TMS1367
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Injector Supply Lines (High Pressure)
Page A-30

Q-Pulse Id TMS1367

Torque Value: (Line Fittings)

Active 29/07/2015

B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

inline Pumps
19 mm
Install the lines in reverse order of removal.

24 Nem (18 ft-Ibj
Torque Value: (Support Clamp)
6 Nem {52 in-Ib]
Torque Value: (Support Bracket)

24 Nem [18 ft-Ib]

NOTE: If removed, reinstall the support clamp in the origi-
nal position, and make sure the lines do not contact each
other or another componeént. Install a protective cover on
the injectors and fuel delivery valves to prevent the entry of
dirt into the system.

Page 275 of 542




Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

B3.9 and B5.9 Series Engines Fuel Manifold (Drain)

Section A - Adjustment, Repair, and Replacement Page A-31
B-uel Manifoid (Drain)

Preparatory

e Clean debris.

Remove

Rotary Pumps

10 mm

Remove the capscrew from the hold-down clamp.

ts9csma
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Fuel Manifold (Drain) B3.9 and B5.9 Series Engines
Page A-32 Section A - Adjustment, Repair, and Replacement

10 mm '

Remove the banjo fitting screws and washers.

17 mm

Disconnect the drain line fitting from the injection pump.

fs9ttmd
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B83.9 and B5.9 Series Engines Fuel Manifold (Drain)
Section A - Adjustment, Repair, and Replacement Page A-33
.Inline Pumps

10 mm

Remove the drain line banjo capscrew from the fuel filter
head. Remove the capscrew from the bracket on the intake
cover.

10 mm

Remove the banjo capscrews from the injectors.
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Fuel Manifold (Drain) B3.9 and B5.9 Series Engines
Page A-34 Section A - Adjustment, Repair, and Replacement

Install
&)/ Rotary Pumps
NOTE: Use new seals and sealing washers.

Assemble the drain hine and fuel drain manifold in the

reverse order of removal.

Torque Value: (Banjo Fitting Screw)

15 Nem [133 in-Ib]
/ Torque Value: (Banjo Fitting)
§ {s9ftha
9 Nem [80 in-Ib]

Torque Value: (Clamp Screw)

24 Nem [18 ft-Ib]

— - N - - R e e i — O T S " Page 279 Of 542
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B3.9 and B5.9 Series Engines Fuel Manifold (Drain)
Section A - Adjustment, Repair, and Replacement Page A-35
.nline Pumps

10 mm
NOTE: Use new seals and sealing washers.

Assemble the drain line and drain manifold in the reverse
order of removal.

Torque Value: (Banjo Fitting Screw)

&

N
15 Nem (133 in-Ib} 2 3 . _ ~
{ tog
Torque Value: (Banijo Fitting) ;/‘(/) { /
9 Nem [80 in-Ib) - - - ftawama

Torque Value: (Bracket Capscrew)

24 Nem [18 ft-Ib]
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Injector B3.9 and B5.9 Series Engines
Page A-36 Section A - Adjustment, Repair, and Replacement
Injector
Preparatory

° Thoroughly clean around the injectors.
o Disconnect the high-pressure fuel lines.
* Disconnect the fuel drain manifold.

Remove
16-mm and 24-mm Box Wrenches

A CAUTION A

The injector must not rotate in the bore of the cylinder
head. This will damage the cylinder head.

Remove the injectors.

NOTE: Hold the injector body with a 16-mm wrench while
loosening the hold-down nut with a 24-mm end wrench.

. . . . e Page 281 of 542
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B3.9 and B5.9 Series Engines

Section A - Adjustment, Repair, and Replacement

Clean
injector Bore Brush, Part No. 3822509

Clean the injector nozzle bore using service tool No.

3822509.

Install

Remove the injector hold-down nut, and apply a coat of @@
anti-seize compound to injector surface (A). Avoid getting

anti-seize compound in the fuel drain hole (B).

Q-Pulse |d TMS1367

Injector
Page A-37

fiSboea

ANTI-SEIZE
LUBRICANT

ti9numa

Active 29/07/2015

Page 282 of 542




Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

Injector B3.9 and B5.9 Series Engines
Page A-38 Section A - Adjustment, Repair, and Replacement

ap Install the hold-down nut on the injector body.

fi9nuha

G D Install a new o-ring into the recessed groove on the top of
DQV the hold-down nut. Make sure the o-ring is not cut or
twisted when installing (Bosch® and Stanadyne).

i
N

NOTE: CAV injectors retain the o-ring inside the hold-down
nut.

tfiorha
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B3.9 and B5.9 Series Engines , Injector
Section A - Adjustment, Repair, and Replacement Page A-39

.Apply a light coat of anti-seize compound to the threads of
the injector hold-down nut.

tignuwa

Assemble the injector and new copper washer. <l B
Use only one copper washer. bqw

NOTE: A light coat of clean lubricating engine oil between
the washer and injector can help to keep the washer from
falling during installation. !

fi9waaa
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" Injector B3.9 and B5.9 Series Engines
Page A-40 Section A - Adjustment, Repair, and Replacement

24 mm

Install the injectors.

The protrusion on the side of the nozzle fits into a notch in
PN the head to orient the injector.

Tighten the injector nozzle nuts.

| Torque Value: 60 Nem [44 {t-b]
-

fiohdoa

10 mm
Instali the fuel drain manifoid.
Torque Value: 9 Nem [80 in-Ib)
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B3.9 and B5.9 Series Engines Fuel Shutoff Valve
Section A - Adjustment, Repair, and Replacement Page A-4t

'17 mm
Instal! the high-pressure fuel lines.
Torque Value: 24 Nem [18 ft-Ib]

-(é)

Fuel Shutoff Valve

Preparatory
o Label and disconnect wiring.
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Fuel Shutoff Valve B3.9 and B5.9 Series Engines
Page A-42 Section A - Adjustment, Repair, and Replacement

Clean

Rotary Pumps

22 mm - CAV, 24 mm - Bosch®

Clean around the valve.

Remove the valve.

NOTE: Be careful not to drop the piston and spring when

)8/ removing the valve.

Replace the valve and connect the electrical wire.

[ fvbvaes Torque Value: 43 Nem [32 ft-ib]
63 ™ Remove
)/ ° Remove the electrical wiring.

° Remove the fuel drain line.
° Remove the throttie shutoff linkage.
e Remove the fuel injection pump top cover.

o Disassembie the fuel injection pump top cover.

ip9cvmc
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B3.9 and B5.9 Series Engines Fuel Shutoff Valve
Section A - Adjustment, Repair, and Replacement Page A-43
Install

5/16 Inch

install new insulating tubes onto the terminals on the ter-
minal studs of the new solenoid.

Install the valve into the cover.
Torque Value: 14 Nem [124 in-ib}

5/16 Inch
Install the cover and gasket onto the fuel injection pump.

NOTE: Extreme care must be taken in assembliing the
cover to the fuel injection pump to make sure the shutoff
arm is in proper contact with the linkage hook tab.

Install the cover to the pump at a downward angle from the
driveshaft end of the fuel injection pump; then slide the
cover horizontally into position.

Torque Value: 5 Nem [44 in-Ib]
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Fuel Shutoff Valve
Page A-44

 Q-Pulse Id TMS1367

" Active 29/07/2015

B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

inline Pumps
RQVK Governor Shutoff Solenoid
10 mm

Remove the hitch pin clip, mounting capscrews, and the
fuel shutoff solenoid.

Install the new solenoid in reverse order of removal and
connect the wires. Make sure the part number and cable
tie block is facing away from the engine.

Torque Value: 10 Nem [89 in-Ib}

10 mm, 16 mm

Adjust the solenoid linkage as necessary sothat the plunger
is magnetically held in with the shutoff lever in the absolute
fuli-run position. Turn the large hex on the end of the plunger
to make adjustments.
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B3.9 and B5.9 Series Engines Cold Start Timing Advance System (KSB) Temperature Switch
Section A - Adjustment, Repair, and Replacement Page A-45

'Cold Start Timing Advance System
(KSB) Temperature Switch

Remove

27 mm
Disconnect the KSB (1) wiring harness (2) from the switch

(3).

Install
T30 TORX, 12 mm
Replace the KSB, and wiring harness.

Torque Value: KSB Mounting Nuts:

9 Nem (80 in-Ib]
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Fuel Injection Pump, Rotary B3.9 and B5.9 Series Engines

Page A-46 Section A - Adjustment, Repair, and Replacement
Fuel Injection Pump, Rotary ‘
Preparatory

o Remove all fuel lines.
° Remove control linkage.
° Remove fuel shutoff solenoid.

A CAUTION A

A diesel engine can not tolerate dirt or water in the fuel
system. A tiny piece of dirt or a few drops of water in
the injection system can stop the engine.

Ciean all external surfaces of the injection pump, including
allline connections and fittings that are to be disconnected.
Clean the area around the injection pump gear cover to
prevent dirt from entering the crankcase. '
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B3.9 and B5.9 Series Engines Fuel Injection Pump, Rotary
Section A - Adjustment, Repair, and Replacement Page A-47
.Remove

!
|
A CAUTION A ;

To prevent damage to the timing pin, be sure to disen-
gage the pin after locating top dead center.

_

Locate top dead center for cylinder No. 1. Push the top
dead center pin into the hole in the camshaft gear while
slowly barring the engine.

14 mm p 8% Ei
Loosen the CAV injection pump lock screw and position the B
special lock washer. o
Tighten the lock screw against the driveshaft.
. in. R YA
Torque Value: 7 Nem [62 in-ib] &
;] Locked
‘ -::EE-—_: L —_

b \@, Snowing "

fsSlouz
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Fuel Injection Pump, Rotary
Page A-48

Locked

fs9wama

Q-Pulse Id TMS1367

B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

3/8 Inch

Loosen the Stanadyne DB4 fuel injection pump lock screw
and position the special washer.

Tighten the lock screw until contact is made with the fuel
injection pump driveshatt.

TJorque Value: 12 Nem [106 in-ib]

10 mm

The special washer on the Bosch€ injection pump must be
removed so the lock screw can be tightened against the
driveshatt.

Tighten the lock screw.
Torque Value: 30 Nem [22 fi-Ib]
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B3.9 and B5.9 Series Engines Fuel Injection Pump, Rotary
Section A - Adjustment, Repair, and Replacement Page A-49

. 22 mm
0

Remove the gear cover access cap.
gc9cama

Remove the nut and washer from the fuel pump shaft.

75-mm T-Bar Puller
Pull the fuel pump drive gear loose from the shaft.

fs9gema
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Fuel Injection Pump, Rotary ' B3.9 and B5.9 Series Engines
Page A-50 Section A - Adjustment, Repair, and Replacement

A CAUTION A

Do not remove the control lever. The lever is indexed to
the shaft during pump calibration. Removal of the lever
will alter the fuel pump calibration and affect engine
performance.

13 mm

NOTE: Do not drop the drive gear key when removing the
pump.

Remove the three mounting nuts.
Remove the fuel pump.
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B3.9 and B5.9 Series Engines Fuel Injection Pump, Rotary
Section A - Adjustment, Repair, and Replacement Page A-51
Install 63 DY
Make sure the engine has cylinder No. 1 at top dead center.  “<@\%/

The keyway in the shaft of new reconditioned pumps wili be
locked in a position corresponding to the keyway in the
drive gear when cylinder No. 1 is at top dead center on the
compression stroke.

After verifying that cylinder No. 1 is at top dead center,
install the pump. Make sure the key does not fall into the
gear housing.

Attach the pump by finger-tightening the three mounting <l
nuts. The pump must be free to move in the slots. (%>

&b
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" Fuel Injection Pump, Rotary
Page A-52

fs9nuhb

Q-Pulse |d TMS1367

B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

22 mm (CAV, Stanadyne), 24 mm (Bosch®)

Attach the pump driveshaft nut and spring washer. The
pump can rotate slightly due to gear helix and clearance.
This is acceptable provided the pump is free to move on the
flange slots and the crankshaft does not move.

NOTE: Do not overtighten. This is not the final torque.
Torque Value: 15 to 20 Nem [133 to 177 in-Ib]

A CAUTION A

The pump shaft must be unlocked after installation to
prevent pump damage.

13 mm

If reinstalling the removed pump, install the pump onto the
engine. Rotate the pump to align the scribe marks. Tighten
the three mounting nuts.

Torque Value: 24 Nem [18 ft-Ib]
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B3.9 and B5.9 Series Engines Fuel Injection Pump, Rotary
Section A - Adjustment, Repair, and Replacement Page A-53

13 mm

If installing a new or rebuilt pump without scribe marks,
take up the gear lash by rotating the pump against the
direction of drive rotation.

Tighten pump retaining nuts.
Torque Value: 24 Nem [18 ft-Ib]

5

If a new or rebuilt pump is being installed, permanently
mark the injection pump flange to match the mark on the
gear housing.

&5
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Fuel Injection Pump, Rotary B3.9 and B5.9 Series Engines
Page A-54 Section A - Adjustment, Repair, and Replacement
\ 14 mm
N Loosen the CAV pump lock screw, and position the special
washer behind the lock screw head.
Tighten the pump lock screw.
Torque Value: 20 Nem {15 ft-Ib]
[
l' ‘— Large Opening
< ( Showin
L \@// !sgsloub
3/8 inch

Loosen the Stanadyne DB4 fuel injection pump lock screw,
and position the special washer behind the lock screw.

Tighten the lock screw.

Q)
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B3.9 and B5.9 Series Engines Fuel Injection Pump, Rotary
Section A - Adjustment, Repair, and Replacement Page A-55

.10 mm

NOTE: On the Bosch® pump, the special washer is wired
to the pump and must be instalied under the lock ‘screw.

Tighten the pump lock screw.
Torque Value: 13 Nem [115 in-1b}

© &

zﬁ%
\i fs9waha

NOTE: Be sure to disengage the timing pin.

/ // N bc9piba

Q-Pulse Id TMS1367 Active 29/07/2015 Page 300 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

Fuel Injection Pump, Rotary B3.9 and B5.9 Series Engines
Page A-56 . Section A - Adjustment, Repair, and Replacement

Install the injection pump support bracket. Finger-tighten
4
qu all capscrews before final tightening.

Tighten the capscrews.
Torque Value: 24 Nem [18 ft-lb]
NOTE: Tighten the bracket-to-block mounting capscrews

(1) before tightening the bracket-to-injection-pump cap-
screw (2).

. U 12
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B83.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

2 mm
Tighten the drive gear mounting nut.
Torque Value: Bosch®

65 Nem [48 ft-Ib]
Torque Value: Stanadyne

65 Nem (48 fi-Ib]
Install the access cap.

8 mm
install the solenoid wiring and all fuel lines.

Q-Pulse |d TMS1367

Fue! Injection Pump, Rotary
Page A-57

%) \/

I/
@dzgnuha
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Fuel Injection Pump, Rotary

B3.9 and B5.9 Series Engines
Page A-58

Section A - Adjustment, Repair, and Replacement

NOTE: When connecting the cable/rod to the control lever,
adjust the length so the lever has stop-to-stop movement.

NOTE: Similarly, adjust the length of the cabie/rod to the
mechanical shutdown lever so there is a stop-to-stop
movement.

A,
fs9lvua
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B3.9 and B5.9 Series Engines Fuel Injection Pump, Rotary
Page A-59

Section A - Adjustment, Repair, and Replacement

.Bleed all air from the fuel system.

{

,

30 Seconds L

—

pa

t
A
v

ts800s:

If necessary, adjust the idle speed.
LUCAS CAV | BOSCH VE | STANADYNE
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Fuel Injection Pumps, In-Line B3.9 and B5.9 Series Engines

Page A-60 Section A - Adjustment, Repair, and Replacement
Fuel Injection Pumps, In-Line ‘
Preparatory

¢ Ciean debris

* Remove all tuel ines.

e Remove control hnkage.

¢ Remove tuei shutoff sotenoid.
° Remove AFC arr hne.

° Remove ol line(s).

Remove

A CAUTION A

A diesel engine can not tolerate dirt or water in the fuel
system. A tiny piece of dirt or a few drops of water in
the injection system can stop the unit.

Clean ali external surfaces of the injection pump, including
allline connections and fittings that are to be disconnected.
Clean the area around the injection pump gear cover to
prevent dirt from entering the crankcase.

oo e TR AT & Page 305 of 542
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B83.9 and B5.9 Series Engines Fuel Injection Pumps, in-Line
Section A - Adjustment, Repair, and Replacement Page A-61

ngine Barring Gear, 1/2-Inch Ratchet or Breaker Bar

Locate top dead center for cylinder No. 1. Push the top
dead center pin into the hole in the camshaft gear while
slowly barring the engine.

NOTE: Be sure to disengage the pin after locating top dead
center.

The barring gear inserts into the flywheel housing and
engages the flywheel ring gear. The engine can then be
rotated by hand using a 1/2-inch ratchet or breaker bar.

1
bc9piva

10 mm

Remove the fuel pump mounting bracket.
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Fuel Injection Pumps, In-Line B3.9 and B5.9 Series Engines
Page A-62 Section A - Adjustment, Repair, and Replacement

30 mm (P-Pump)

Remove the gear cover access cap.

% Remove the nut and washer from the fuel pump shaft.

ipgevma

75-mm T-Bar

Pull the fuel pump drive gear loose from the shaft.
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.15 mm

Remove the four mounting nuts.

Remove the fuel pump.

Install
Engine Barring Tool, Part No. 3824591
Make sure the engine has cylinder No. 1 attop dead center.

The barring gear inserts into the flywheel housing and
engages the flywheel ring gear. The engine can then be
rotated by hand using a 1/2-inch ratchet or breaker bar.

I
bc9piuva
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Injection Pump Timing

The injection pump also has a timing pin, located in the
governor housing, to position the pump shatt to correspond
with top dead center for cylinder No. 1.

24 mm
Remove the access plug.
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.Remove the timing pin.

If the timing tooth is not aligned with the timing pin hole,
rotate the pump shaft until the timing tooth aligns.
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G Reverse the position of the pin so the slot of the pin will fit .
(S over the timing tooth in the pump.
&)/

Install and secure the pin with the access plug.

PO - e i N — e m———— 1 1 f 542
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A CAUTION A

The fuel pump drive inside diameter and the shaft out-
side diameter must be clean and dry before installing
the shaft into the gear. A nonpetrolum-based cleaner |0~
can be used to clean the drive gear and shaft mounting
surfaces. Failure to do so will result in gear slippage in
the retarded direction.

Ciean the drive gear and shaft with a nonpetrolum-based

cleaner. j Cleaner

NOTE: If the mounting flange o-ring has a colored stripe,
it can not be reused. Replace with a new o-ring. Further- ip9sewa
more, do not lubricate the new-type o-ring. instead, lubri-
cate the seating area of the gear housing.

Lubricate the mounting flange of the fuel injection pump
with clean lubricating engine oil.

NOTE: The P7100 fuel injection pump driveshaft has a
provision for a Woodruff key; however, it is not required for
the P7100 drive gear.
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Slide the pump shaft through the drive gear, and position
the pump flange onto the mounting studs.

Push the pump forward until the mounting flange and o-ring
are properly fitted into the gear housing bore.

If equipped, finger-tighten the capscrews for the support
bracket.

15 mm

Tighten the mounting nuts.

Tighten the capscrews for the rear support bracket.
TJorque Value: Mounting Nuts

44 Nem [32 ft-b]
Torque Value: Support Bracket

14 Nem [124 in-Ib]
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.22 mm (A Pump), 30 mm (P Pump)
Install the fuel injection pump retaining nut and washer.
Torque Value: 10 to 15 Nem [89 to 133 in-Ib]
ip9nuhb

Disengage the engine timing pin.

- bcgpiba
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B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

24 mm

Remove the fuel pump timing pin plug. Reverse the posi-
tion of the pin and install the pin, piug, and sealing washer.

Torque Value: 24 Nem {18 ft-Ib]

22 mm or 27 mm
Tighten the fuel pump drive nut.
Torque Value: P7100 Pump

178 Nem [131 ft-ib]
Torque Value: A Pump

95 Nem {70 ft-ib]
Torque Value: EP9 Pump

127 Nem [94 ft-Ib)

Install the gear cover access cap hand-tight.

Page 315 of 542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

Fuel Injection Pumps, In-Line

B3.9 and B5.9 Series Engines
Page A-71

Section A - Adjustment, Repair, and Replacement

.10 mm

install the fuel pump mounting bracket capscrews finger-
tight.

Install support mounting capscrews finger-tight.

Make sure alignment is correct and tighten capscrews.

Torque Vaiue: 24 Nem {18 fi-Ib]

© &
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i
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Section A - Adjustment, Repair, and Replacement

A CAUTION A

It a replacement or repaired pump was installed, be
sure to fill the governor housing with clean lubricating
engine oil betore starting the engine. Failure to do so
will result in damage to the governor fly weights.

Remove the access plug. and fill the governor housing with
clean lubnicating engine oil using specifications in the table
below.

Oil Capacity
750 mi [0.71 qgt]
750 mi [0.71 qt]
450 m! [0.48 qt] Bosch
500 m! [0.53 qt] Denso

RQVK Governor
RQV Governor
RSV Governor

RSV-H Governor

Install the access plug.

Torque Value: 28 Nem (21 ft-Ib]
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uel Pump

Adjust
Idle Speed Adjustment, RQVK Governor
10-mm Screwdriver and Tachometer

idle adjustment for the RQVK governor requires setting of
the idle adjustment screw.

Loosen the locknut and turn the screw counterclockwise
to raise the rpm; clockwise to decrease idle speed until the
dataplate-specified idle speed is attained with normal idle
operation accessory loads (i.e., transmission, hydraulic, air
conditioning). Tighten the lock screw.

RSV Governor

idle adjustment for industrial engines requires the setting
of both the low-idle screw (1) and the bumper spring screw

2)-
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Air Intake System - Overview
General Information

Air System Repair Summary
Component to be Tools
Replaced

Air Crossover Tubing 8-mm socket, screwdriver,

torque wrench
Intake Manifold Cover and  10-mm socket

Gasket

Aftercooler Gasket 8 -mm and 10-mm sockets
Turbocharger and Gasket  10-mm, 15-mm, 16-mm,
and 7/16-inch wrenches
Exhaust Manifold and 15-mm socket

Gasket
“Removal of some chassis parts is sometimes necessary

the equipment manufacturer’s procedures and precaution

" Q-Pulse Id TMS1367

 Aive SST6TTIOTS T

B3.9 and B5.9

Series Engines
Section A - Adjustment, Repair,

and Replacement

Preparatory Steps*

Remove high-pressure fuel lines: disconnect cold
starting aid, if used, and air crossover tubing.

Disconnect cold starting aid if used; remove air cross-
over tube and drain coolant.

Disconnect intake and exhaust piping and remove
crossover tubing.

Disconnect intake and exhaust piping; remove air
crossover tube and remove the turbocharger.

to gain access to some engine components. Follow

s for removing chassis parts.
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Air Crossover
Remove
8 mm or Screwdriver

Loosen the hose clamps, and position the hose so the
crossover tube can be removed.

Install
8 mm or Screwdriver

Use new hose and clamps as required to install the cross-
over tube.

Torque Value: 8 Nem [71 in-lb]

Q-Pulse |d TMS1367

Active 29/07/2015
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Page A-76 Section A - Adjustment, Repair, and Replacement
Aftercooler ‘
Preparatory

A\ WARNING

Coolant is toxic. Keep away from children and pets. If
not reused, dispose of in accordance with local envi-
ronmental regulations.

e Disconnect the cold starting aid, if used
¢ Remove the air crossover tube

¢ Remove the high-pressure fuel lines

° Drain 2 liters [2.1 gt] of coolant.

Remove

8 mm

Remove the coolant supply tube (1) and the coolant return
@@ tube (2).
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B3.9 and B5.9 Series Engines Aftercooler
Section A - Adjustment, Repair, and Replacement Page A-77
Remove the high-pressure fuel lines. @@

10 mm

Remove the aftercooler housing and gasket.

Plug the opening with a clean shop rag to prevent foreign
material from entering the air intake. @@

at9hsma
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Clean .

Clean the sealing surface.

NOTE: Keep the gasket material and any other material out
of the air intake.

Install
10 mm

NOTE: The holes shown in the illustration are drilled
through. Apply liquid Teflon™ sealant to the capscrews.

Install the aftercooler housing and a new gasket.
Torque Value: 24 Nem [18 ft-Ib]

(=3 at9csxa
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'8 mm

Install the coolant supply tube (1) and coolant return tube
(2). install the air crossover tube (3).

Torque Value: 8 Nem {71 in-Ib]

Fill
A CAUTION A

During filling, air must be vented from the engine cool-
ing passages. Open the engine vent petcock. Make sure
to open the petcock on the aftercooler for aftercooled
engines. The system must be filled slowly to prevent air
locks. Wait 2 to 3 minutes to allow air to be vented; then
add coolant to bring the level to the bottom of the
radiator filler neck. Failure to do so will cause entrap-
ment of air in cooling system and will cause engine to
overheat.

S
Fill the coolant system with a premixture of 50-percent — ﬂ /\\mgoow

water and 50-percent ethylene-glycol-type antifreeze.
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Charge-Air Cooler (CAC)
Page A-80
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B3.9 and B5.9 Series Engines
Section A - Adjustment, Repair, and Replacement

Charge-Air Cooler (CAC)
Leak Test
NOTE: The long-term integrity of the charge air cooler

" system is the responsibility of the vehicle and component

manufacturers; however, the following symptoms can be
checked by any Cummins Authorized Repair Location.

To check the charge air cooler for cracked tubes or header,
remove the inlet and outlet hoses from the cooler.

Remove the charge air cooler.

Install a cap over the outlet side of the cooler. Install a
pressure gauge and a shop air supply line to the iniet side
of the cooler.
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SAFETY PRECAUTIONS

Before operating the generating set, read the generating
set operation manual and this generator manual and
become familiar with it and the equipment.

SAFE AND EFFICIENT OPERATION CAN
ONLY BE ACHIEVED IF THE EQUIPMENT
1S CORRECTLY OPERATED AND
MAINTAINED.

Many accidents occur because of failure to follow
fundamental rules and precautions.

ELECTRICAL SHOCK CAN CAUSE
SEVERE PERSONAL INJURY OR DEATH.

Observe all WARNING/CAUTION notices.

e Ensure installation meets all applicable safety and
local electrical codes. Have all installations
performed by a qualified electrician.

¢ Do not operate the generator with protective covers,
access covers or terminal box covers removed.

e Disable engine starting circuits before carrying out
maintenance. :

e Disable closing circuits and/or place warning notices
on any circuit breakers normally used for connection
to the mains or other generators, to avoid accidental
closure. o i

Observe all IMPORTANT, CAUTION, WARNING, and
DANGER notices, defined as:

Important! Important refers to hazard or unsafe
.method or practice which can result in
product damage or related equipment
damage.

Caution! Caution refers to hazard or unsafe
method or practice which can result
in product damage or personal injury.

Warning refers to a hazard or unsafe
method or practice which CAN result
in severe personal injury or possible

Warning ! death.

Danger refers to immediate hazards
which WILL result in severe personal
injury or death.

Danger !

Due to our policy of continuous improvement, details in this manual which

were correct at time of printing, may now be due for amendment.
Information included must therefore not be regarded as binding.

Froni Cover Photograph
This photograph is representative only. Several variations are available
within the range of generators covered by this manual.

Copyright 2006 2 TD_UC MAN GB_10.06_03_GB
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FOREWORD

The function of this book is to provide the user of the
Stamford generator with an understanding of the

principles of operation, the criteria for which the generator .

has been designed, and the installation and maintenance
procedures. Specific areas where the lack of care or use
of incorrect procedures could lead to equipment damage
and/or personal injury are highlighted, with WARNING
and/or CAUTION notes, and it is important that the
contents of this book are read and understood before
proceeding to fit or use the generator.

STAMFORD Service, Sales and Technical staff of are
always ready to assist and reference to the company for-
advice is welcomed.

Incorrect installation,  operation,
servicing or replacement of parts can
result in severe personal injury or
death, and/or equipment damage.
Service personnel must be qualified

Warning ! to perform electrical and mechanical
service.

EC DECLARATION OF INCORPORATION

All Stamford generators are supplied with a declaration of
incorporation for the relevant EC legislation, typically in
the form of a label as below.

O
EC DECLARATION OF INCORPORATION

IN ACCORDANCE W!TH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1692
AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994
IMPLEMENTING THE EC MACHINERY DIRECTIVE 89/392/EEC AS AMENDED BY 91/368/EEC.

THIS STAMFORD A.C. GENERATOR WAS
MANUFACTURED BY OR ON BEHALF OF
NEWAGE INTERNATIONAL LTD
BARNACK ROAD STAMFORD LINCOLNSHIRE ENGLAND.

THIS COMPONENT MACHINERY MUST NOT BE PUT INTO SERVICE UNTIL THE
MACHINERY INTO WHICH IT IS TO BE INCORPORATED HAS BEEN DECLARED IN
CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY (SAFETY)
REGULATIONS 1995/MACHINERY DIRECTIVE.

FOR AND ON BEHALF OF NEWAGE INTERNATIONAL LIMITED

NAME: LAWRENCE HAYDOCK
POSITION: TECHNICAL DIRECTOR
SIGNATURE:

THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY
REQUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES

The EMC Directive 89/336/EEC

This Component Machinery shall not be used in the Residential, Commercial and
WARNING! | jgnt industrial environment unless it also conforms to the relevant standard

(EN 50081 - 1) REFER TO FACTORY FOR DETAILS

ii) The Low Voltage Directive 73/23/EEC as amended by 93/68/EEC

Under the EC Machinery Directive section 1.7.4. It is the
responsibility of the generator set builder to ensure the
generator identity is clearly displayed on the front cover
of this book.

ELECTROMAGNETIC COMPATIBILITY
Additional Information

European Union
Council Directive 89/336/EEC

For installations within the European Union, electrical
products must meet the requirements of the above
directive, and STAMFORD ac generators are supplied on
the basis that:

e They are to be used for power-generation or related
function.

- e« They are to be applied in one of the following
: environments:

Portable (open construction - temporary site supply)

Portable (enclosed - temporary site supply)

Containerised (temporary or permanent site supply)

Ship-borne below decks (marine auxiliary power)

Commercial vehicle (road transport / refrigeration

etc) Rail transport (auxiliary power)

Industrial vehicle (earthmoving, cranes etc)

Fixed installation (industrial - factory / process plant)

Fixed installation (residential, commercial and light
_industrial - home / office / health)

Energy management (Combined heat and power

and/or peak lopping)

Alternative energy schemes.

e The standard generators are designed to meet the
‘industrial’  emissions and immunity standards.
Where the generator is required to meet the
residential, commercial and light industrial emissions
and immunity standards reference should be made
to document reference N4/X/011, as additional
equipment may be required.

e The installation earthing scheme involves connection
of the generator frame to the site protective earth
conductor using a minimum practical lead length.

e Maintenance and servicing with anything other than
factory supplied genuine STAMFORD parts will
invalidate warranty and our liability for EMC
compliance.

e Installation, maintenance and servicing is carried out
by adequately trained personnel fully aware of the
requirements of the relevant EC directives

TD UC MAN GB 10 06 03 GB
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SECTION 1

INTRODUCTION

1.1 INTRODUCTION .

The UC22/27 range of generators is of brushless rotating field
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800
rpm), and built to meet BS5000 Part 3 and international
standards.

All the UC22/27 range are self-excited with excitation power
derived from the main output windings, using either the
SX460/SX440/SX421 AVR. The UC22 is also available with
specific windings and a transformer controlled excitation
system. '

A permanent magnet generator (PMG) powered excitation
system is available as an option using either the MX341 or
MX321 AVR.

Detailed specification sheets are available on request.

1.2 DESIGNATION

ulc]T - TiTz2Tz214c
fulc] [ml2]7]4]c
L1 -

GENERATORTYPE  UC

SPECIFIC TYPE

INDUSTRIAL = (1) OR MARINE = (M)
SHAFT HEIGHT IN CM ON BC/UC

NUMBER OF POLES 2,4, OR &
CORELENGTH

NUMBER OF BEARINGS 10R 2

1.3 SERIAL NUMBER LOCATION AND IDENTITY
NUMBER LOCATION

Each generator is metal stamped with it's own unique serial
number, the location of this number is described below.

UCI and UCM generators have their serial number stamped
into the upper section of the drive end frame to end bracket
adaptor ring, shown as item 31 in the parts lists at the back of
this book.

UCD generators have their serial number stamped into the
top of the drive end adaptor /fan shroud casting. If for any
reason this casting is removed, it is imperative that care is
taken to refit it to the correct generator to ensure correct
identification is retained.

Inside the terminal box two adhesive rectangular labels have
been fixed, each carrying the generators unique identity
number. One label has been fixed to the inside of the terminal
box sheet metal work, and the second label fixed to the main
frame of the generator.

1.4 RATING PLATE

The generator has been supplied with a self adhesive rating
plate label to enable fitting after final assembly and painting.

It is intended that this label will be stuck to the outside of the
terminal box on the left hand side when viewed from the
N.D.E. To assist with squarely positioning the label, location
protrusions have been made in the sheet metalwork.

A CE Mark label is also supplied loose for fitment after final
assembly and painting. This should be attached to an external
surface of the Generator at a suitable location where it will not
be obscured by the customer's wiring or other fittings.

The surface in the area where a label is to be stuck must be
flat, clean, and any paint finish be fully dry before attempting
to attach label. Recommended method for attaching label is
peel and fold back sufficient of the backing paper to expose
some 20 mm of label adhesive along the edge which is to be
located against the sheet metal protrusions. Once this first
section of label has been carefully located and stuck into
position the backing paper can be progressively removed, as
the label is pressed down into position. The adhesive will
achieve a permanent bond in 24 hours.
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SECTION 2
PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED

AUTOMATIC
VOLTAGE
REGULATOR

OUTPUT
EXCITER MAIN
TOR
[—_I__’ STATOR  ROTATING STATO
DIODES
SHAFT
MAIN
EXCITER ROTOR
| roTOR

The main stator provides power for excitation of the exciter
field via the SX460 (SX440 or SX421) AVR which is the
controlling device governing the level of excitation provided to
the exciter field. The AVR responds to a voltage sensing
signal derived from the main stator winding. By controlling the
low power of the exciter field, control of the high power
requirement of the main field is achieved through the rectified
output of the exciter armature.

The SX460 or SX440 AVR senses average voltage on two
phases ensuring close regulation. in addition it detects engine
speed and provides voltage fall off with speed, below a pre-
selected speed (Hz) setting, preventing over-excitation at low
engine speeds and softening the effect of load switching to
relieve the burden on the engine.

The SX421 AVR in addition to the SX440 features has three
phase rms sensing and also provides for over voltage
protection when used in conjunction with an external circuit
breaker (switchboard mounted).

2.2 PERMANENT MAGNET GENERATOR (PMG)
EXCITED - AVR CONTROLLED GENERATORS

AUT ISOLATING
308%5'0 TRANSFORMER
REGULATOR (if fitted)

OouTPUT

PMG
STATOR EXCITER
STATOR STATOR
ROTATING
DIODES
SHAFT
— _ ] — — 4 — 1
MAIN
EXCITER
ROTOR
MG ROTOR '
ROTOR

The permanent magnet generator (PMG) provides power for
excitation of the exciter field via the AVR (MX341 or. MX321)
which is the controlling device governing the level of excitation
provided to the exciter field. The AVR responds to a voltage
sensing signal derived, via an isolating transformer in the
case of MX321 AVR, from the main stator winding. By
controlling the low power of the exciter field, control of the
high power requirement of the main field is achieved through
the rectified output of the exciter armature.

The PMG system provides a constant source of excitation
power irrespective of main stator loading and provides high
motor starting capability as well as immunity to waveform
distortion on the main stator output created by non linear
loads, e.g. thyristor controlled dc motor.

The MX341 AVR 'senses average voltage on two phases
ensuring close regulation. In addition it detects engine speed
and provides an adjustable voltage fall off with speed, below a
pre-selected speed (Hz) setting, preventing over-excitation at
low engine speeds and softening the effect of load switching
to relieve the burden on the engine. It also provides over-
excitation protection which acts following a time delay, to de-
excite the generator in the event of excessive exciter field
voltage.

The MX321 provides the protection and engine relief features
of the MX341 and additionally incorporates 3 phase rms
sensing and over-voltage protection.

The detailed function of all the AVR circuits is covered in the
load testing (subsection 4.7).

2.3 AVR ACCESSORIES

The SX440, SX421, MX341 and MX321 AVRs incorporate
circuits which, when used in conjunction with accessories, can
provide for parallel operation either with ‘droop’ or ‘astatic’
control, VAR/PF control and in the case of the MX321 AVR,
short circuit current limiting.

Function and adjustment of the accessories which can be
fitted inside the generator terminal box are covered in the
accessories section of this book.

Separate instructions are provided with other accessories
available for control panel mounting.

2.4 TRANSFORMER CONTROLLED GENERATORS

The main stator provides power for excitation of the exciter
field via a transformer rectifier unit. The transformer combines
voltage and current elements derived from the main stator
output to form the basis of an open-loop control system, which
is. self regulating in nature. The system inherently
compensates for load current magnitude and power factor
and provides short circuit maintenance in addition to a good
motor starting performance.

Three phase generators normally have a three phase
transformer control for improved performance  with

.unbalanced loads but a single phase transformer option is

available.

No accessories can be provided with this control system.

TD UC MANGB 1006 03 GB

7

Active 29/07/2015

Copyright 2006

Page 333 of 542




Q-Pulse |d TMS1367

Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

STAMFORD

SECTION 3

APPLICATION OF THE GENERATOR

The generator is supplied as a component part for installation
in a generating set. It is not, therefore, practicable to fit all the
necessary warning/hazard labels during  generator
manufacture. The additional labels required are packaged
with this Manual, together with a drawing identifying their
locations. (See below).

LABEL ‘A

TERMINAL BOX LID OR
ALTERNATIVELY APPROPRIATE
VISIBLE TERMINAL BOX ACCESS

LABEL 'B'
ALL ACCESS COVERS

LABEL'C LABEL e

PM.G. COVER
ADJACENT TO ALL COVERS
POSITIONS FOR WARNING LABELS uc
SIDE ‘A"
LABEL ‘A’

REFER TO SERVICE MANUAL
BEFORE REMOVING COVERS
ABNEHMEN DER ABDECKUNGEN NUR
GEMAESS HANDBUCH ANWEISUNG
LEGGERE IL MANUALE DI ASSISTENZA
PREMA DI RIMUOVERE | COPERCHI
CONSULTAR MANUAL ANTES
DE RETIRAR TAPAS
VOIR MANUEL DE SERVICE AVANT
D'ENLEVER LES COUVERCLES
AN g 55 Jib Blpuddl K pal,

LABEL 'C'

It is the responsibility of the generating set manufacturer to
ensure that the correct labels are fitted, and are clearly visible.

The generators have been designed for use in a maximum
ambient temperature of 40°C and altitude less than 1000m
above sea level in accordance with BS5000.

Ambients in excess of 40°C and altitudes above 1000m can
be tolerated with reduced ratings - refer to the generator
nameplate for rating and ambient. In the event that the
generator is required to operate in an ambient in excess of the
nameplate value or at altitudes in excess of 1000 metres
above sea level, refer to the factory.

The generators are of air-ventilated screen protected drip-
proof design and are not suitable for mounting outdoors .
unless adequately protected by the use of canopies. Anti-
condensation heaters are recommended-during storage and
for. standby duty to ensure winding insulation is maintained in
good condition.

When installed in a closed canopy it must be ensured that the
ambient temperature of the cooling air to the generator does
not exceed that for which the generator has been rated.

The canopy should be designed such that the engine air
intake to the canopy is separated from the generator intake,
particularly where the radiator cooling fan-is required to draw
air into the canopy. In addition the generator air intake to the
canopy should be designed such that the ingress of moisture
is prohibited, preferably by use of a 2 stage filter.

The air intake/outiet must be suitable for the air flow given in
the following table with additional pressure drops less than or
equal to those given below :

Air Flow Additional
Frame (intake/outlet)
50Hz 60Hz Pressure Drop
uc22 0.216m%/sec 0.281m%sec 6mm water gauge
458cfm 595cfm (0.25")
0.25m%/sec 0.31m%sec 6mm water gauge
UcD22 530cfm 657cfm (0.25")
uc27 0.514md/sec 0.617m%sec 6mm water gauge
) 1090cfm 1308cfm {0.25")
0.58m*/sec 0.69m*/sec 6mm water gauge
ucpzz 1230cfm 1463cfm (0.25")
Important! Reduction in cooling air flow or inadequate

protection to the generator can result in
damage and/or failure of windings.

Dynamic balancing of the generator rotor assembly has been
carried out during manufacture in accordance with BS 6861
Part 1 Grade 2.5 to ensure vibration limits of the generator are
in accordance with BS 4999 Part 142.

The main vibration frequencies produced by the component
generator are as follows:- : i

25Hz
30 Hz

4 pole 1500 rpm

1800 rpm

However, vibrations induced by the.engine are complex and
contain frequencies of 1.5, 3, 5 or more times the fundamental
frequency of vibration. These induced vibrations can result in
generator vibration levels higher than those derived from the
generator itself. It is the responsibility of the generating set
designer to ensure that the alignment and stiffness of the
bedplate and mountings are such that the vibration limits of
BS5000 Part 3 are not exceeded. '
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In standby applications where the running time is limited and
reduced life expectancy is accepted, higher levels than
specified in BS5000 can be tolerated, up to a maximum of
18mm/sec.

Two bearing generators open coupled require a substantial
bedplate with engine/generator mounting pads to ensure a
good base for accurate alignment. Close coupling of engine to
generator can increase the overall rigidity of the set. For the
purposes of establishing set design the bending moment at
the engine flywheel housing to generator adaptor interface
should not exceed 1000ft.lb. (140 kgm). A flexible coupling,
designed to suit the specific engine/generator combination, is
recommended to minimise torsional effects.

Belt driven applications of two bearing generators require the
pulley diameter and design to be such that the side load or
force applied to the shaft is central to the extension and does
not exceed the values given in the table below : -

; Shaft
Frame Side Load Extension
kgf : N mm
UC22 408 4000 110
uc27 510 5000 140

In instances where shaft extensions greater than specified in
the table have been supplied reference must be made to the
factory for appropriate loadings.

Alignment of single bearing generators is critical and vibration
can occur due to the flexing of the flanges between the engine
and generator. As far as the generator is concerned the
maximum bending moment at this point must not exceed
1000ft.Ib.  (140kgm). A substanial bedplate  with
engine/generator mounting pads is required.

It is expected that the generator will be incorporated into a
generating set operating in an environment, where the

maximum shock load experienced by the generator will not”

exceed 3g. in any plane. If shock loads in excess of 3g are to
be encountered, anti-vibration mountings
incorporated into the generating set to ensure they absorb the
excess. .

The maximum bending moment of the engine flange must be
checked with the engine manufacturer.

Generators can be supplied without" a foot, providing the
option for customers own arrangement. See SECTION 4.2.1
for assembly procedure. )

Torsional vibrations occur in all engine-driven shaft systems
and may be of a magnitude to cause damage at certain
critical speeds.

It is therefore necessary to consider the torsional vibration
effect on the generator shaft and couplings. It is the
responsibility of the generator set manufacturer to ensure
compatibility, and for this purpose drawings showing the shaft
dimensions and rotor inertias are available for customers to
forward to the engine supplier. In the case of single bearlng
generators coupling details are included.

Important! Torsional incompatibility and/or excessive
vibration levels can cause damage or failure
of generator and/or engine components.

must be

The terminal box is constructed with removable panels for
easy adaptation to suit specific glanding requirements. Within
the terminal box there are insulated terminals for line and
neutral connections and provision for earthing. Additional

earthing points are provided on the generator feet.

The neutral is NOT connected to the frame.

The main stator winding has leads brought out to the
terminals in the terminal box.

No earth connections are made on the
generator . and reference to site
regulations for earthing must be made.
Incorrect  earthing or  protection
arrangements can result in personal

- ' .
Warning ! injury or death. ,

Fault current curves (decrement curves), together with
generator reactance data, are available on reguest to assist
the system designer to select circuit breakers, calculate fault
currents and ensure discrimination within the load network.

Incorrect installation, service or
reptacement of parts can result in severe
personal injury or death, and/or

equipment damage. Service personnel
must be qualified to perform electrical

Warning ! ;4 mechanical service.
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SECTION 4
INSTALLATION - PART 1

4.1 LIFTING

Incorrect. lifting or inadequate lifting
capacity can result in severe personal
injury or equipment damage. MINIMUM
LIFTING CAPACITY REQUIRED IS 750Kg.
Generator lifting lugs should NOT be used
Warning | for lifting the complete generator set.

Two lifting lugs are provided for use with a shackle and pin
type lifting aid. Chains of suitable length and lifting capacity
must be used. Lifting points are designed to be as close to the
centre of gravity of the generator as possible, but due to
design' restrictions it is not possible to guarantee that the
generator frame will remain horizontal while lifting. Care is
therefore needed to avoid personal injury or equipment
damage. The correct lifting arrangement is shown on the label

attached to the lifting lug. (See sample below).

IMPORTANT

REFER TO SERVICE MANUAL
BEFORE REMOVING COVERS.
_IT IS THE GENERATOR SET
MANUFACTURER'S
RESPONSIBILITY TO FIT
THE SELF ADHESIVE WARNING
LABELS SUPPLIED WITH THE
GENERATOR. THE LABEL SHEET
CAN BE FOUND WITH THE
» | INSTRUCTION BOOK.

400 kgs MAX

FRAME

Single bearing generators are supplied fitted with a rotor
retaining bar at the non-drive end of the shaft.

To remove retaining bar :

1.  Remove the four screws holding the sheet metal cover at
the non drive end and remove cover

2. Remove central bolt holding the réetaining bar to the shaft

3. Refit sheet metal cover.

Once the bar is removed, to couple the rotor to engine, the
rotor is free to move in the frame, and care is needed during
coupling and alignment to ensure the frame is kept in the
horizontal plane. -

Generators fitted with a PMG excitation system ére not fitted
with retaining bar. Refer to frame designation to verify.
generator type (subsection 1.2)

4.2 ASSEMBLY

During the assembly of the generator to the .engine it will be
necessary firstly to carefully align, then rotate, the combined
generator rotor - engine crankshaft assembly, as part of the
construction process, to allow location, insertion and
tightening of the coupling bolts. This requirement to rotate the
combined assemblies exists for both single and two bearing
units.

During the assembly of single bearing units it is necessary to

~align the generator's coupling holes with the engine flywheel

holes; it is suggested that two diametrically opposite location
dowel pins are fitted to the engine flywheel, over which the
generator coupling can slide into final location into the engine
fiywheel spigot recess. The dowels must be removed and
replaced by coupling bolts before the final bolt tightening
sequence.

While fitting and tightening the coupling bolts it will be
necessary to rotate the engine crankshaft - generator rotor
assembly. Care should be taken to ensure that rotation is
carried out in an approved manner that ensures safe working
practice when reaching inside the machine to insert or tighten
coupling bolts, and that no component of the assembly is
damaged by nonapproved methods of assembly rotation.

Engine manufacturers have available a proprietary tool or
acility designed to enable manual rotation of the crankshaft
assembly. This must always be used, having been
engineered as an approved method of assembly rotation,
engaging the manually driven pinion with the engme flywheel
starter ring-gear.

Before working inside the generator,
during the aligning and fitting of coupling
bolts, care should be taken to lock the
assembly to ensure there is no p055|bmty
of rotational movement. .-

Caution !

4.2.1 NO FOOT OPTION

Generators can be supplied without a foot providing the option
for customers own arrangement. For details of mounting this
arrangement, see the general arrangement drawing supplied
with the generator. Alternatively refer to the STAMFORD
factory for a copy of the latest general arrangement drawing
showing the 'NO FOOT OPTION' appropriate to your
generator. ‘
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4.2.2 TWO BEARING GENERATORS

A flexible coupling should be fitted and aligned in accordance
with the coupling manufacturer's instruction. If a close
coupling adaptor is used the alignment of machined faces
must be checked by offering the generator up to the engine.
Shim the generator feet if necessary. Ensure adaptor guards
are fitted after generator/engine assembly is complete. Open
coupled sets require a suitable guard, to be provided by the
set builder. In the case of belt driven generators, ensure
alignment of drive and driven pulleys to avoid axial load on
the bearings. Screw type tensioning devices are
‘recommended to allow accurate adjustment of belt tension
whilst maintaining pully alignment. Side loads should not
exceed values given in SECTION 3. Belt and pulley guards
must be provided by the set builder.

Important! Incorrect belt tensioning will result in
excessive bearing wear.
Incorrect guarding and/or generator

Caution! alignment can result in personal injury
and/or equipment damage.

4.2.3 SINGLE BEARING GENERATORS

Alignment of single bearing generators is critical. If necessary
shim the generator feet to ensure alignment of the machined
surfaces.

For transit and storage purposes the generator frame spigot
and rotor coupling plates have been coated with a rust
preventative. '
This MUST BE removed before assembly to engine.

A practical method for removal of this coating is to clean the
mating surface areas with a de-greasing agent based on a
petroleum solvent.

Care should be taken not to allow any
Caution! cleaning agent to come into prolonged
contact with skin.

The sequence of assembly to the engine should generally be
as follows:

1. On the engine check the distance from the coupling
mating face on the flywheel to the flywheel housing
mating face. This should be within +/-0.5mm of nominal
dimension. This is necessary to ensure that a thrust is not
applied to the a.c. generator, bearing or engine bearing.

2. Check that the bolts securing the flexible plates to the
coupling hub are tight and locked into position. Torque
tightening is 24.9kgfm (244Nm; 180 Ib ft).

2a. UCD224 Only
Torque tightening is 15.29 kgfm (150Nm; 110 Ib ft).

3. Remove covers from the drive end of the generator to
gain access to coupling and adaptor bolts.

4. Check that coupling discs are concentric with adaptor
spigot. This can be adjusted by the use of tapered
wooden wedges between the fan and adaptor.
Alternatively the rotor can be suspended by means of a
rope sling through the adaptor opening.

5. Offer the a.c. generator to engine and engage both
coupling discs and housing spigots at the same time,
finally pulling home by using the housing and coupling
bolts. Use heavy gauge washers between bolt head and
discs on disc to flywheel bolts.

6. Tighten coupling disc to flywheel. Refer to engine manual
for torque setting of disc to flywheel bolts.

7. Remove wooden wedges.

Cauti 'Incorrect guarding and/or generator
au I<:'"'alignment can result in personal injury
and/or equipment damage. '

4.3 EARTHING

The generator frame should be solidly bonded to the
generating set bedplate. -If antivibration mounts are fitted
between the generator frame and its bedplate a suitably rated
earth conductor (normaily one half of the cross sectional area
of the main line cables) should bridge across the antivibration
mount.

' Refer to local regulations to ensure that
the correct earthing procedure has been
. followed.

Warning !

4.4 PRE-RUNNING CHECKS

4.4.1 INSULATION CHECK

Before starting the generating set, both after completing
assembly and after installation of the set, test the insulation
resistance of windings. The AVR should be disconnected
during this test. A 500V Megger or similar instrument should
be used. Disconnect any earthing conductor connected
between neutral and earth and megger an output lead
terminal U, V or W to earth. The insulation resistance reading
should be in excess of 5M? to earth. Should the insulation
resistance be less than 5M? the winding must be dried out as
detailed in the Service and Maintenance section of this
Manual. ’

Important! The windings have been H.V. tested during
manufacture and further H.V. testing may
degrade the insulation with consequent
reduction in operating life. Should it be
necessary to demonstrate H.V. testing, for
customer acceptance, the tests must be
carried out at reduced voltage levels i.e.
Test Voltage= 0.8 (2 X Rated Voltage + 1000)
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4.4.2 DIRECTION OF ROTATION

The generator is supplied to give a phase sequence of UV W
with the generator running clockwise looking at the drive end
(unless otherwise specified at the time of ordering). If the
~ generator phase rotation has to be reversed after the
generator has been despatched apply to factory for
appropriate wiring diagrams.

UCI224, UCI274, UCM224, UCM274

Machines are fitted with bi-directional fans and are suitable for
running in either direction of rotation.

UCD224, UCD274

Machines are fitted with uni-directional fans and are suitable

for running in one direction only.
4.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency levels required for the
generating set application are as indicated on the generator
nameplate.

Three phase generators normally have a 12 ends out
reconnectable winding. If it is necessary to reconnect the
stator for the voltage required, refer to diagrams in the back of
this manual.

4.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR
cover and refer to 4.4.41,4442 4443, 4444 0r4445
depending upon type of AVR fitted. Reference to the
generator nameplate will indicate AVR type (SX460, SX440,
SX421, MX341 or MX321).

Most of the AVR adjustments are factory set in positions
which will give satisfactory performance during initial running
tests. Subsequent adjustment may be required to achieve
optimum performance of the set under operating conditions.
Refer to 'Load Testing' section for details.

4.4.41 TYPE SX460 AVR

The following ‘jumper' connections on the AVR should be
checked to ensure they are correctly set for the generating set
application. Refer to Fig. 1 for location of selection links.

1. Frequency selection
50Hz operation
60Hz operation

LINK C-50
LINK C-60

2. External hand trimmer selection
No external hand trimmer LINK 1-2
External hand trimmer required - REMOVE LINK 1-2 and
connect trimmer across

terminals 1 and 2.

3. AVR Input Selection
High voltage (220/240V) Input  NO LINK
Low voltage (110/120V) Input  LINK 3-4

Refer to diagram in the back of this manual to determine

STAMFORD

:" """""""" 1
.Lxx X 6 7 8.
voLrs ~ T T T T
-=A
HAND TRIMMER Vo
CONNECTIONS —| | |
I
' 1
INPUT N
SELECTION DL AN SX460
CONNECTIONS LY
UFRO
© INDICATOR LED
-0
sorz i @ | FREQUENCY
60Hz. e
» O
[E | ~ | SELECTION
10
1 @ !
[
IE, STABILITY @
Fig.1

4.4.4.2 TYPE SX440 AVR

The following ‘jumper' connections on the AVR should be
checked to ensure they are correctly set for the generating set
application. .
Refer to Fig. 2 for location of selection links.

1. Frequency selection terminals

50Hz operation  LINK C-50
60Hz operation  LINK C-60
2. Stability selection terminals
Frame UC22 LINK A-C
Frame UC27 LINK B-C
3. Sensing selection terminals o
LINK 2-3
LINK 4-5
LINK 6-7

4. Excitation Interruption Link
LINK K1-K2

K1-K2 Linked for
normaloperation.

| sl vabaabu|
@lxz KI P2 P3 P4 XX X 3112 2 1[
_ [ eV A JC_ S
Faa
¢
TRIM (AT
DROOP [©] |st|
SX440 {_s__z_;
L 8
I
voLTs | @] 121 g:l z
I 3 =
. 14 2
151 m
1ol o
1 6 : (e}
17 ! =
Le. 2
FREQUENCY
(NDICATOR SELECTION
LED / o
UFRO STABILITY SELECTION
r~—— al r——"" A
[o]ole]ismcwie) [can]

wiring. 50Hz LY CY  90kw-550kwW
60Hz Y - LY OVERS50kw
Fig.2
Copyright 2006 12 TD_UC MAN GB_10.06_03_GB
Page 338 of 542

Active 29/07/2015



Q-Pulse |d TMS1367

Standby Diesel Generator - Model C150D5-STK1-CPY - Operd’rion and Maintenance Manual - Vendor Manual

STAMFORD

4.4.4.4 TYPE MX341 AVR

The following ‘jumper' connections on the AVR should be 4

checked to ensure they are correctly set for the generating set
application.

Refer to Fig. 4 for location of setting links.

1. Frequency selection terminals
50Hz operation  LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals
Frame UC22 LINKA-C
Frame UC27 LINKB-C

3. Sensing selection terminals *
LINK2-3
LINK 4-5
LINK 6-7

4. Excitation Interruption Link
LINK K1-K2
K1-K2 Linked for
normaloperation.

4.4.4.5 TYPE MX321 AVR

The following ‘jumper’ connections on the AVR should be
checked to ensure they are correctly set for the generating set
application.

Refer to Fig. 5 for location of setting links.

Fig. 5
1. Frequency selection terminals
50Hz operation LINK 2-3
LINK 1-3

60Hz operation

2, Stability selection terminals
Frame UC22
Frame UC27

LINK A-C
LINKB-C

3. Terminals K1 - K2
Excitation circuit breaker closed.

If this option not fitted, K1 - K2 linked at auxiliary terminal
block.

AS440 AVR

8& Z2 linked for normal remove for auxiliary windihg

------------------- N — Output Voltage adjustment
@'K_z_l‘]ﬂz_f?_f‘i_x_x__x__'fl 221 ’@ Hand trimmer link when not used
: R [@] FATY - Low voltage selection (110v)
(A2 ;
- broOP [G] i1l Droop ad_Justment _ 3
. igo! To optimise analogue input sensitivit
MX341 24 . . .
' e m Excitement trip cut off adjustment
P = ™ . I
vouts [@] 12! 8 Stability control
=4 .
! 2 E o UFRO adjustment
5! ;] m Stability selection
ol o e
ﬂ Excimp i iy ;] 3 Frequency selection 5
o] o] . lei| 2 | H
LS =
FREQUENCY O s 22 O
INDICATOR SELECTION ® .
LED / : ®
UFRO STABILITY SELECTION Ame®
_____ q - T 2
ole]{s 2 1}[e] [ceal | e
Y apisoHz LY 90KW-550kW -
.Y 4pisoHz LY OVERS550kW
Yy 6PI6oHz AS440
NOLINK 6P/50Hz @
Fig. 4
< ABCD
§ AUTOMATIC VOLTAGE REGULATOR MX321°2 @)
z LINKING AND ADJUSTMENTS |_| |_| soH
b o ______VOLTS 1Z
@-KZMPZPS@ PAXX X 617 8 1 2—'@ @ [1 I 50Hz
RAMP NO LINK 6P/50Hz O) l_lrl ®
INDICATOR — '“p’f?gﬂ’ 1/UMIT O O
A 4 z
UFRO = = TIFREQUENCY @ m
(32 1, sELECTION
DIP -
rus[e] Stability Selection Table
DWELL
STABILITY  [@]STABILITY No. Power range Response
£XC SELECTIQN .
OVER/V TRIP U v w DROOP TRIM B-D < 100kW Slow
[o]e)es EEO.B&E]IL 8 AL Znaele][ 0] AC  <100kW Fast
7 G s B-C ~ 100-550kW Fast
Y G0KW - SS0KW A-B > 550kwW Fast
Y_Y OVER S550KW
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4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

This control system is identified with the digit 5 as the last digit
of the frame size quoted on the nameplate.

The excitation control is factory set for the specific voltage
shown on the nameplate and requires no adjustment.

4.5 GENERATOR SET TESTING

During testing it may be necessary to

remove covers to adjust controls exposing

‘live’ terminals or components. Only

personnel qualified to perform electrical

service should carry out testing and/or
Warning ! adjustments. -

4.5:1 TEST METERING/CABLING

Connect any instrument wiring and cabling required for initial
test purposes with permanent or spring-clip type connectors.
. Minimum instrumentation for testing should be line - line or
line to neutral voltmeter, Hz meter, load current metering and
kW meter. If reactive load is used a power factor meter is
desirable.

When fitting power cables for load testing
' purposes, ensure cable voltage rating is at
least equal to the genrator rated voltage.
The load cable termination should be placed
on top of the winding lead termination and

clamped with the nut provided.

Important !

Check that all wiring terminations for
internal or external wiring are secure, and
fit all terminal box covers and guards.
Failure to secure wiring and/or covers may
result in personal injury and/or equipment
failure.

Caution !

4.6 INITIAL START-UP

During testing it may be necessary to

remove covers to adjust controls exposing

'live’ terminals or components. Only

personnel qualified to perform electrical

service should carry out testing and/or

adjustments. Refit all access covers after
Warning ! adjustments are completed. .

On completion of generating set assembly and before starting
the generating set ensure that all engine manufacturer's
prerunning procedures have been completed, and that
adjustment of the engine governor is such that the generator
will not be subjected to speeds in excess of 125% of the rated
speed.

Overspeeding of the generator during initial
setting of the speed governor can result in
damage to the generator rotating
components.

Important !

In addition remove the AVR access cover (on AVR controlled
generators) and turn VOLTS control fully anti-clockwise. Start
the generating set and run on no-load at nominal frequency.
Slowly turn VOLTS control potentiometer clockwise until rated

voltage is reached. Refer to Fig. 6a, 6b, 6¢, 6d or 6e for
control potentiometer location. .

Do not increase the voltage above the rated
generator voltage shown on the generator
nameplate.

Important !

The STABILITY control potentiometer will have been pre-set
and should normally not require adjustment, but should this
be required, usually identified by oscillation of the voltmeter,
refer to Fig. 6a, 6b, 6¢, 6d or 6e for control potentiometer
location and proceed as follows :-

1. Run the generating set on no-load and check that speed
is correct and stable

2. Turn the STABILITY control potentiometer clockwise,
then turn slowly anti-clockwise until the generator voltage
starts to become unstable.

The correct setting is slightly clockwise from this position (i.e.
where the machine volts are stable but close to the unstable
region).

SX460

AA
=== ===7
4 3 2 1

c
5
A
©

O INDICATORLED
50Hz

fsoT:E e

FREQUENCY
SELECTION

60 C 50
| D,

© STABILITY

Fig.6a

o]

K1-K2 Linked for
normaloperation.

: :K_z_}fE{_p_a"PT;()—(_)—("s'uz__z_T} :
Fax
A
TRiM ] |
oroor [&] Ist!
SX440 52|
il g
1
voLts |®] 2] ij 2
M-
PA gj o
ol |n &
21108
1 7 E—;
L8 z
FREQUENCY
INDICATOR SELECTION
LED /
UFRO STABILITY SELECTION
__________ A
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Fig.6b
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INDICATOR L 60Hz
LED " UFRO

DIP E

RMS

STABILITY
STABILITY
SELECTION

[°] [o]; ie1[0]
---------------- I bttt
‘ IK2 K1 P2 P3! P4 XX X 6:L7 8 1 2:

Sxa21 \0 = 7 FREQUENCY
-50 cad
_____ SELECTION

OVERNV \ DROOP TRIM

@lf’?’é’.ﬁ_@@ i pansEe] o]

T  UNDER 40kwW
LY 40kW - S0kW

LY 90kw - 550kW

Fig.6c

K1-K2 Linked for
normaloperation.
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___________________ | I S,
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TRIM EAZ:
DROOP 111
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1 : =z
vours [o] 12! ;:I &
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. 161 3
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FREQUENCY
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r-=-== hl | Sh— bl
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C__Y 4Pl6oHz LY  SOKW-550kW -
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Fig.6d

LINKING AND ADJUSTMENTS

AUTOMATIC VOLTAGE REGULATOR = Mx321?

EOO-13222A

RAMP NO LINK 6P/50Hz
6P//60Hz
INDICATOR £V 4pys0Hz | /UMIT
LED UFRO & A 4P/B0Hz
[3 21 _IFREQUENCY
£ ')SELECTION

o [e]
DWELL

STABILITY u STABILITY
SELECTION

rRus[e]

EXC
OVER/V TRIP U v w DROOP TRIM

9,4
@.FEO E1 BO B1 @.1_ _,[S‘SZS_SZ’S_ZAM..@

VOLTS
..K2K1P2P3@P4XXX 651781 2] @

Y UNDER 90KW
Y_Y  90KW - S550KW

Y_Y OVER 550KW

Fig.6e

4.7 LOAD TESTING

During testing it may be necessary to
remove covers to adjust controls
exposing 'live’ 'terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments. Refit all access

ina!
Warning ! covers after adjustments are completed.

4.71 AVR CONTROLLED GENERATORS - AVR
ADJUSTMENTS

Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer
locations.

Having adjusted VOLTS and STABILITY during the initial’
startup procedure, other AVR control functlons should not
normally need adjustment.

If however, poor voltage regulation on-load or voltage
collapse is experienced, refer to the following paragraphs on
each function to a) check that the symptoms observed do
indicate adjustment is necessary, and b) to make the
adjustment correctly.

4.7.1.1 UFRO (Under Frequency Roll Off) (AVR
Types SX460, SX440, SX421, MX341 and MX321)

The AVR incorporates an underspeed protection circuit which
gives a voltage/speed (Hz) characteristic as shown :
Clockwise Anticlockwise
Adjustment Knee Adjustment
Point

= % Volts
S—

95
/ Slope
/ shown is
typical

0 /
85

80

75 80 85 90 95 100
% Speed (Hz)

Fig. 7
The UFRO control potentiometer sets the "knee point”.

Symptoms of incorrect setting are a) the light emitting diode
(LED) indicator, just above the UFRO Control potentiometer,
being permanently lit when the generator is on load, and b)
poor voltage regulation on load, i.e. operation on the sloping
part of the characteristic.

Clockwise adjustment lowers the frequency (speed) setting of
the "knee point" and extinguishes the LED. For Optimum
setting the LED should illuminate as the frequency falls just
below nominal frequency, i.e. 47Hz on a 50Hz generator or
57Hz on a 60Hz generator.

Important! With AVR Types MX341 and MX321. If the
LED is illuminated and no output voltage is
present, refer to EXC TRIP andlor OVERN
sections below.
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4.7.1.2 EXC TRIP (Excitation Trip)
AVR Types MX341 and MX321

An AVR supplied from a permanent magnet generator
inherently delivers maximum excitation power on a line to line
or line to neutral short circuit or large overload. In order to
protect the generator windings the AVR incorporates an over

" excitation circuit which detects high excitation and removes it
after a pre-determined time, i.e. 8-10 seconds.

Symptoms of incorrect setting are the generator output
collapses on load or small overload, and the LED is
permanently illuminated.

The correct setting is 70 volts +/-5% between terminals X and
XX.

4.7.1.3 OVER/V (Over Voltage)
AVR Type SX421, MX321

Over voltage protection circuitry is included in the AVR to
remove generator excitation in the event of loss of AVR
sensing input.

The MX321 has both internal electronic de-excitation and
provision of a signal to operate an.external circuit breaker.

The SX421 only provides a signal to operate an external
breaker, which MUST be fitted if over voltage protection is
required.

Incorrect setting would cause the generator output voltage to
collapse at no-load or on removal of load, and the LED to be
illuminated.

The correct setting is 300 volts +/-5% across terminals E1,
EO. Clockwise adjustment of the OVER/V control
potentiometer will increase the voltage at which the circuit
operates.

4.7.1.4 TRANSIENT LOAD SWITCHING
ADJUSTMENTS
AVR Types SX421, MX341 and MX321

The additional function controls of DIP and DWELL are
provided to enable the load acceptance capability of the
generating set to be optimised. The overall generating set
performance depends upon the engine capability and
governor response, in conjunction with the generator
characteristics.

It is not possible to adjust the level of voltage dip or recovery
independently from the engine performance, and there will
always be a 'trade off' between frequency dip and voltage dip.

STAMFORD

DIP
AVR Types SX421, MX341 and MX321

AVR Types SX421, MX341 and MX321

The dip function control potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee point as
shown below :

Knee
\ Point

2

S

®

100

Anticlockw|se Adjustable
95 Abjustmeft Slope
| (/]
90
\v Clogkwise
f Adjystment

85 /

© 80
75 80 85 90 95 100
% Speed (Hz)
——
Fig. 8
DWELL .
AVR Type MX321-

The dwell function introduces a time delay between the
recovery of voltage and recovery of speed.

The purpose of the time delay is to reduce the generator kW.
below the available’ engine kW during the recovery period,
thus allowing an improved speed recovery.

Again this control is only‘functional below the "knee point", i.e.
if the speed stays above the knee point during load switching
there is no effect from the DWELL function setting.

Clockwise adjustment gives increased recovery time.

Adjustable
/Slope

% \Volts

= 0
o
o

Adjustment

/L
) //:Ioclo/vise

Antit;lockwise

90 /
r Adjustment
85
80
N Time
Instant of Load -
Application

The graphs shown above are representations only, since it is
impossible to show the combined effects of voltage regulator
and engine governor performance. '
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4.7.1.5 RAMP
AVR Type MX321

The RAMP potentiometer enables adjustment of the time
taken for the generator's initial build up to normal rated
voltage during each start and run up to speed. The
potentiometer is factory set to give a ramp time of three
seconds, which is considered to be suitable for most
applications. This time can be reduced to one second by
turning the pot. fully counter clockwise, and increased to eight
seconds by turning the pot. fully clockwise.

4.7.2 TRANSFORMER CONTROLLED GENERATORS-
TRANSFORMER ADJUSTMENT

Normally no adjustment is required but should the no-load
voltage and/or on-load voltage be unacceptable, adjustment
of the transformer air gap can be made as follows.

Stop the generator. Remove transformer cover box. (Normally
left hand side of the terminal box when viewed from the non
drive end).

Slacken the three transformer mounting bolts along the top of
the transformer. : )

Start the set with a voltmeter connected across the main
output terminals. :

Adjust the air gap between the transformer top lamination
section and the transformer limbs to obtain required voltage
on no-load. Slightly tighten the three mounting bolts. Switch
load 'on' and 'off two or three times. Application of load will
normally raise the voltage setting slightly. With the load 'off
recheck the no-load voltage.

' Readjust air gap and finally tighten mounting bolts.

Refit the access cover.

Failure to refit covers can result in
operator personal injury or death.

Warning !

4.8 ACCESSORIES:

Refer to the "ACCESSORIES" - Section 6 of this Manual for
setting up procedures related to generator mounted
accessories. . )

If there are accessories for control panel mounting supplied
with the generator refer to the specific accessory fitting
procedures inserted inside the back cover of this book.
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SECTION 5
INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depend upon the generating
set build, e.g. if the generator is installed in a canopied set
with integral switchboards and . circuit breaker, on site
installation will be limited to connecting up the site load to the
generating set output terminals . In this case reference should
be made to the generating set manufacturer's instruction book
and any pertinent local regulations. If the generator has been
installed on a set without switchboard or circuit breaker the
following points relating to connecting up the generator should
be noted.

5.2 GLANDING

The terminal box is most conveniently glanded on either the
right or left hand side. Both panels are removable for
drilling/punching to suit glands/or glanding boxes. If single
core cables are taken through the terminal box side panel an
insulated or non-magnetic gland plate should be fitted.

Incoming cables should be supported from- either below or
above the box level and at a sufficient distance from the
centre line of the generating set so as to avoid a tight radius
at the point of entry into the terminal box panel, and allow
movement of the generator set on its anti-vibration mountings
without excessive stress on the cable.

Before making final connections, test the insulation resistance
of the windings. The AVR should be disconnected during this
test.

A 500V Megger or similar instrument should be used. Should
the insulation resistance be less than 5M? the windings must

be dried out as detailed in the Service and Maintenance .

section of this manual.

When making connections to the terminals the incoming cable
termination should be placed on top of the winding lead
termination(s) and clamped with the nut provided.

Important! To avoid the possibility of swarf entering
any electrical components in-the terminal
box, panels must be removed for drilling.

5.3 EARTHING

The neutral of the generator is not bonded to the generator
frame as supplied from the factory. An earth terminal is
provided inside the terminal box adjacent to the main
terminals. Should it be required to operate with the neutral
earthed a substantial earth conductor (normally equivalent to
one half of the section of the line conductors) must be
connected between the neutral and the earth terminal inside
the terminal box. Additional earth terminals are provided on
the generator feet. These should be already bonded to the
generating set bedplate by the generating set builder, but will
normally be required to be connected to the site earth system.

Reference to local electricity regulations
or safety rules should be made to ensure
correct earthing procedures have been
followed. )

Caution !

5.4 PROTECTION

It is the responsibility of the end user and his contractors/sub-
contractors to ensure that the overall system protection meets

" the needs of any inspectorate, local electricity authority or safety

rules, pertaining to the site location.

To enable the system designer to achieve the necessary
protection and/or discrimination, fault current curves are
available on request from the factory, together with generator
reactance values to enable fault current calculations to be
made.

Incorrect installation and/or protective
systems can result in personal injury
and/or equipment damage.

Installers must be qualified to perform
electrical installation work.

Warning !

5.5 COMMISSIONING

Ensure that all external cabling is correct and that all the
generating set manufacturer's pre-running checks have been
carried out before starting the set.

The generator AVR controls will have been adjusted during
the generating set manufacturer's tests and should normally
not require further adjustment.

Should malfunction occur during commissioning refer to
Service and Maintenance section 'Fault Finding' procedure
(subsection 7.4). ‘
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SECTION 6
ACCESSORIES

Generator control accessories may be fitted, as an option, in
the generator terminal box. If fitted at the time of supply, the
wiring diagram(s) in the back of this book shows the
connections. When the options are supplied separately, fitting
instructions are provided with the accessory.

The following matrix indicates availability of accessories with
the differing AVRs.

Note the SX460 is not suitable for operation with accessories.

t

: Paralleling Manual
AVRModel | Droopor | Voltage | wertr | Curent
; Control Limit
Astatic Regulator
S$X460 X X X X
AS440 0 0 0
MX341 0 0 0
MX321 . 0 0 0

6.1 REMOTE V.OLTAGE ADJUST (ALL AVR TYPES)

A remote voltage adjust (hand trimmer) can be fitted.

SX460 Remove link 1-2 on the AVR and
connect adjuster to terminals 1 and 2.

AS440 Remove link 1-2 at the auxiliary
terminals

MX341 and MX321  and connect adjuster to terminals 1
and 2.

6.2 PARALLEL OPERATION

Understanding of the following notes on parallel operation is
useful before attempting the fitting or setting of the droop kit
accessory. When operating in parallel with other generators or
the mains, it is essential that the phase sequence of the
incoming generator matches that of the busbar and also that
all of the following conditions are met before the circuit
breaker of the incoming generator is closed on to the busbar
(or operational generator).

1. Frequency must match within close limits.
2. Voltages must match within close limits.

3. Phase angle of voltages must match within close limits.
A variety of techniques, varying from simple
synchronising lamps to fully automatic synchronisers, can
be used to ensure these conditions are met.

Important! Failure to meet conditions 1, 2, and 3 when
closing the cricuit breaker, will generate
excessive mechanical and electrical
stresses, resulting in equipment damage.

Once connected in parallel a minimum instrumentation level
per generator of voltmeter, ammeter, wattmeter (measuring
total power per generator), and frequency meter is required in
order to adjust the engine and generator controls to share kW
in relation to engine ratings and kVAr in relation to generator
ratings. '

4

It is important to recognise that :

1. True kW are derivéd from the engine, and speed
governor characteristics determine the kW sharing
_between sets =

. . .

and -

2. kVAr are derived from thé generator, and excitation
control characteristics determine the kVAr sharing.
Reference should be made to the generating set
manufacturer's instructions for setting the governor
controls.

6.2.1 DROOP

The most commonly used method of kVAr sharing is to create
a generator voltage characteristic which falls with decreasing
power factor (increasing kVAr). This is achieved with a current
transformer (C.T.) which provides a signal dependent on
current phase angle (i.e. power factor) to the AVR.

The current transformer has a burden resistor on the AVR
board, and a percentage of the burden resistor voltage is
summed into the AVR circuit. Increasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple
two generator system : -

Load at pf cos &

|
[ |

Gen No. 1 Gen No. 2

»kH

KVAr

No. 1 Droop Greater
than No. 2 Droop

No. 2

kW

KVAr

No. 1 and No. 2
Droop Equal

kW 4

KVAr

No. 1 Droop less than
No. 2 Droop
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Generally 5% droop at full load current zero p.f. is sufficient to
ensure kVAr sharing.

If the droop accessory has been supplied with the generator it
will have been tested to ensure correct polarity and set to a
nominal level of droop. The final level of droop will be set
during generating set commissioning.

The following setting procedure will be found to be helpful.

6.2.1.1 SETTING PROCEDURE

Depending upon available load the following settings should
be used - all are based on rated current level.

0.8 P.F. LOAD (at full load current)
Zero P.F. LOAD (at full load current)

SET DROOP TO 3%
SET DROOP TO 5%

Setting the droop with low power factor load is the most
accurate. Run each generator as a single unit at rated
frequency or rated frequency + 4% depending upon type of
governor and nominal voltage. Apply available load to rated
current of the generator. Adjust 'DROOP' control
potentiometer to give droop in line with above table.
Clockwise rotation increases amount of droop. Refer to Fig
9a, 9b, 9¢ or 9d for potentiometer locations.

Note 1)

- Reverse polarity of the C.T. will raise the generator voltage
with load. The polarities S1-S2 shown on the wiring diagrams
are correct for clockwise rotation of the generator looking at
the drive end. Reversed rotation requires S1-S2 to be
reversed.

Note 2)

The most important aspect is to set all generators equal. The
precise level of droop is less critical.

Note 3)

A generator operated as a single unit with ‘a droop circuit set
at rated load 0.8 power factor is unable to maintain the usual
+/-0.5% regulation. A shorting switch can be connected
across S1-S2 to restore regulation for single running.
Important! LOSS OF FUEL to an engine can cause its
generator to motor with consequent damage
to the generator windings. Reverse power

relays should be fitted to trip main circuit

breaker.

LOSS OF EXCITATION to the generator can
result in large current oscillations with
consequent damage to generator windings.
Excitation loss detection equipment should
be fitted on trip main circuit breaker.

'6.2.2 ASTATIC CONTROL

The 'droop' current transformer can be used in a connection
arrangement which enables the normal regulation of the
generator to be maintained when operating in parallel. This
feature is only supplied from the factory as a fitted droop kit,
however, if requested at the time of order, the diagrams inside
the back cover of this book will give the necessary site
connections. The end user is required to provide a shorting
switch for the droop current transformer secondary.

Should the generator' be required to be converted from
standard droop to 'astatic' control, diagrams are available on
request.

The setting procedure is exactly the same as for DROOP.
(Subsection 6.2.1.1)

When using this connection arrangement a
shorting switch is required across each C.T.
burden (terminals S1 and S2.)The switch
must be closed a) when a generating set is
not running and b) when a generating set is
'selected for single running.

Important !

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341
and MX321 AVR :

This accessory is provided as an 'emergency' excitation
system, in the event of an AVR failure.

Powered from the PMG output the unit is manually set, but
automatically controls the excitation ‘current, independent of
generator voltage or frequency.

The unit is provided with 'MANUAL', 'OFF', 'AUTO' swnchlng
facility.

'MANUAL'
- position connects the exciter field to the MVR output. -
Generator output is then controlled by the operator adjusting

~ the excitation current.

'OFF'
- disconnects the exciter field from both MVR and the normal
AVR.

‘AUTO'

- connects the exciter. field to the normal AVR and the
generator output is controlled at the pre-set voltage under
AVR control.

switching mode of operation should be carried out with the
generator set stationary to ‘avoid voltage surges on the
connected load, although neither the MVR nor AVR will be
damaged should the SW|tch|ng be carried out with the set -
running.

6.4 OVERVOLTAGE DE- EXCITATION BREAKER
MX321 AVR

This accessory provides positive interruption of the excitation
power. in the event of overvoltage due to loss of sensing or
internal AVR faults including the output power device.

With the MX321 AVR this accessory is supblied loose for
fitting in the control panel.

When the circuit breaker is supplied loose,
the AVR is fitted with a link on terminals K1-
K2 to enable operation of the AVR. When
connecting the circuit breaker this link must
be removed. .

Important !

Copyright 2006

20

Active 29/07/2015

TD_UC MAN GB_10.06_03_GB

Page 346 of.542



Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

STAMFORD

6.4.1 RESETTING THE BREAKER : Ki-K2Linkedfor

normaloperation.,
In the event of operation of the circuit breaker, indicated by . 4
loss of generator output voltage, manual resetting is required. |_oJ‘K2 K1 P2 P3 P4 XX X 3' '2 2 1E
When in the "tripped” state the circuit breaker switch lever : " . AT
shows "OFF". To reset move the switch lever to the position ' w 5l ih2)
: " " DROOP !
. showing "ON". MX341 :Ls_z_: 3}
: , NN m
When fitted in the generator, access to the breaker is gained , voLTS E 2 i ;:l a
by removal of the AVR access cover. ' ' ! 2 | ;] a
14 w
[} m
Terminals which are LIVE with the -
generating set running are exposed when EX'P 171 ] 2
the AVR access cover is removed. Bz
. R . FREQUENCY
Resetting of the circuit breaker MUST be INDICATOR SELECTION
carried out with the generating set LED ‘ /
Danger! stationary, and engine starting circuits urro I s TAB‘L'TYF_S'EEE_CT'ON
disabled. [o]oleliz 2 1}e) (c5]
‘ R g LY  90kW-550kW
The circuit breaker is mounted on the AVR mounting bracket . . Y 2;5523:2 Y OVERS50KW
either to the left or to the right of the AVR depending upon Y_Y 6PIBOHZ
AVR position. After resetting the circuit breaker replace the _ NOLINK 6P/50Hz
AVR access cover before restarting the generating set. ' Fia.9¢c
Should resetting of the circuit breaker not restore the g
generator to normal operation, refer to subsection 7.5. ~ [z AUTOMATIC VOLTAGE REGULATOR Wx3212
K1-K2 Linked for 4 3 LINKING AND ADJUSTMENTS
normaloperation. g VOLTS
el @.szpzpf‘@luxxx 6,178 1 .@
. — RAMP NO LINK SP;E;OHx
@{Kz K1 P2 P3 P4 XX X 3}{2 2 1}{3] NDICATOR e Y /s |/UMIT
fayer=y E GE?FREOUENCY
RM[@] AT} : 32 1y SELECTION
142 ' ©ooe
DROOP Ist! rMs[8]
$X440 152! OWELL
e
m
VOLTS 12 i ;:I 5 §E’C§éLT‘FJN [@]sTABILITY
13 = EXC
val ;] 8 OVER/V TRIP v_y_DROOP TRIM
Hila- [o][eTes & soei{oe1e 8 Ao el o]
! 7 ! i] Q Y___Y UNDER 90KW
- 11 o Y_Y  90KW - 550KW
L8 z Y_Y OVER 550KW
FREQUENCY ]
INDICATOR SELECTION . Fig.9d
LED
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. provide current limiting on any line to line or line to neutral
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539920 SELECTION current limit transformers are supplied with the generator the
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setting procedure givenin 6.5.1.
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Stop the generating set. Remove the link between terminals
K1-K2 at the auxiliary terminal block and connect a 5A switch
across the terminals K1-K2.

Turn the "I/LIMIT" control potentiometer fully anticlockwise.
Short circuit the stator winding with a bolted 3 phase short at
the main terminals. An AC current clip-on ammeter is required
to measure the winding.lead current.

With the switch across K1-K2 open start tﬁe>generating set.

Close the switch across K1-K2 and turn the "I/LIMIT" control
potentiometer clockwise until required current level is
observed on the clip-on ammeter. As soon as correct setting
is achieved open the K1-K2 switch.

Should the current collapse during the setting procedure, the
internal protective circuits of the AVR will have operated. In
this event shut down the set and open the K1-K2 switch.
Restart the set and run for 10 minutes with K1-K2 switch
open, to cool the generator windings, before attempting to
resume the setting procedure.

Important ! . Failure to carry out the correct COOLING
) procedure, may cause overheating and
consequent damage to the generator

windings.

6.6 POWER FACTOR CONTROLLER (PFC3) .

This accessory is primarily designed for those generator
applications where operation in parallel with the mains supply
is required.

Protection against loss of mains voltage or generator
excitation is not included in the unit and the system designer
must incorporate suitable protection.

The electronic control unit requires both droop and kVAr
current transformers. When supplied with the generator,
wiring diagrams inside the back cover of this manual show the
connections and the additional instruction leaflet provided
gives details of setting procedures for the power factor
controller (PFC3).

The unit monitors the power factor of the generator current
and adjusts excitation to maintain the power factor constant.

This mode can also be used to control the power factor of the
mains if the point of current monitoring is moved to the mains
cables. Refer to the factory for appropriate details.

It is also possible to operate the unit to control kVAr of the
generator if required. Refer to the factory for appropriate
details. )
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SECTION 7
SERVICE AND MAINTENANCE

As part of routine maintenance procedures, periodic attention
to winding condition (particularly when generators have been
idle for a long period) and bearings is recommended. (Refer
to subsections 7.1 and 7.2 respectively).

When generators are fitted with air filters regular inspection
and filter maintenance is required. (Refer to subsection 7.3).

7.1 WINDING CONDITION

Service and fault finding procedures
present hazards which can result in
severe personal injury or death. Only
personnel qualified to perform electrical
and mechanical service should carry out
these procedures.

Ensure engine starting circuits are
disabled before commencing service or
maintenance procedures. Isolate any
anti-condensation heater supply.

Warning !

Guidance of Typical Insulation Resistance [IR] Values

The following is offered as general information about IR
values and is aimed at providing guidance about the typical IR
values for generators from new through to the point of
refurbishment.

New Machines

The generators Insulation Resistance, along with many other
critical factors, will have been measured during the alternator
manufacturing process. The generator will have been
transported with an appropriate packaging suitable for the
method of delivery to the Generating Set assemblers works.
Where we expect it to be stored in a suitable location
protected from adverse environmental conditions.

However, absolute assurance that the generator will arrive at
the Gen-set production line with IR values still at the factory
test levels of above 100 MQ cannot be guaranteed. '

At Generating Set Manufacturers Works

The generator should have been transported and stored such
that it will be delivered to the assembly area in a clean dry
condition. If held in appropriate storage conditions the
generator IR value should typically be 25 MQ.

If the unused/new generators IR values fall below 10 MQ then
a drying out procedure should be implemented by one of the
processes outlined below before being despatched to the end
customer’s site. Some investigation should be undertaken into
the storage conditions of the generator while on site.

Generators in.Service

Whilst It is known that a generator will give reliable service
with an IR value of just 1.0 MQ. For a relatively new generator
to be so low it must have been subjected to inappropriate
operating or storage conditions. -

Any temporarily reduction in IR values can be. restored to
expected values by following one of the drying out
procedures.

7.1.1 WINDING CONDITION ASSESSMENT

. The AVR should be disconnected and the
Caution ! Resistance Temperature Detector (R.T.D.)
leads grounded during this test.

The condition of the windings can be assessed by
measurement of insulation resistance [IR] between phase to
phase, and phase to earth.

Measurement of winding insulation should be carried out : -

1. As part of a periodic maintenance plan.
2. After prolonged periods of shutdown.

3. When low insulation is suspected, e.g. damp or wet
windings.

Care should be taken when dealing with windings that are
suspected of being excessively damp or dirty. The initial
measurement of the [IR] Insulation Resistance should be
established using a low voltage (500V) megger type
instrument. If manually powered the handle should initially be
turned slowly so that the full test voltage will not be applied,
and only applied for long enough to very quickly assess the
situation if low values are suspected or immediately indicated.

Full megger tests or any other form of high voltage test should
not be applied until the windings have been dried out andif
necessary cleaned. '

Procedure for Insulation Testing

Disconnect all electronic components, AVR, electronic
protection equipment etc. Ground the [RTD's] Resistance
Temperature Detection devices if fitted. Short out the diodes
on the rotating diode assembly. Be aware of all components
connected to the system under test that could cause false
readings or be damaged by the test voltage.

" Carry out the insulation test in accordance with the ‘operating
- instructions for the test equipment.

The measured value of insulation resistance for all windings
to earth and phase to phase should be compared with the
guidance given above for the various 'life stages' of a
generator. The minimum.acceptéble value must be greater
than 1.0 MQ.

If low winding insulation is confirmed use one or more of
the methods, given below, for drying the winding should
be carried out.

7.1.2 METHODS OF DRYING OUT GENERATORS
Cold Run

Consider a good condition generator that has not been run for
some time, and has been standing in damp, humid conditions.
It is possible that simply running the gen set unexcited — AVR
terminals K1 K2 open circuit - for a period of say 10 minutes
will sufficiently dry the surface of the windings and raise the IR
sufficiently, to greater than 1.0 MQ, and so allow the unit to
be put into service.

TD UC MAN GB 1006 03 GB

23

Active 29/07/2015

Copyright 2006

Page 349 of 542




Q-Pulse Id TMS1367

Standby Diesel Generator - Model C150D5-STK1-CPY - Operation and Maintenance Manual - Vendor Manual

STAMFORD

Blown Air Drying

Remove the covers from all apertures to allow the escape of
the water-laden air. During drying, air must be able to flow
freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1 — 3.

kW into the generator air inlet apertures. Ensure the heat
source is at least 300mm away from the windings to avoid
over heating and damage to the insulation.

Apply the heat and plot the insulation value at half hourly
intervals. The process is complete when the parameters
covered in the section entitled, ‘Typical Drying Out Curve’, are
met.

Remove the heaters, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the
anticondensation heaters are energised, and retest prior to
running.

Short Circuit Method

NOTE: This process should only be performed by a
competent engineer familiar with safe operating practices
within and around generator sets of the type in question.

Ensure the generator is safe to work on, initiate all mechanical
and electrical safety procedures pertaining to the genset and
the site.

Bolt a short circuit of adequate current carrying capacit'y,‘

across the main terminals of the generator. The shorting link
should be capable of taking full load current.

- Disconnect the cablés from terminals “X” and “XX" of the
AVR.

Connect a variable dc supply to the “X" (positive) and “XX”
(negative) field cables. The dc supply must be able to provide
a current up to 2.0 Amp at 0 - 24 Volts.

Position a suitable ac ammeter to measure the shorting fink
current.

Set the dc supply voltage to zero and start the generating set.
Slowly increase the dc voltage to pass current through the
exciter field winding. As the excitation current increases, so
the stator current in the shorting link will increase. This stator
output current level must be monitored, and not allowed to
exceed 80% of the generators rated output current.

After every 30 minutes of this exercise:

Stop the generator and switch off the separate excitation
supply, and measure and record the stator winding IR values,
and plot the.results. The resulting graph should be compared
with the classic shaped graph. This drying out procedure is
complete when the parameters covered in the section entitled
"Typical Drying Out Curve' are met.

Once the Insulation Resistance is raised to an acceptable
level - minimum value 1.0 MQ—the dc supply may be
removed and the exciter field leads “X” and “XX" re-connected
to their terminals on the AVR. .

Rebuild the genset, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the
anticondensation heaters are energised, and retest the
generator prior to running.

TYPICAL DRYING OUT CURVE
Whichever method is used to dry out the generator the
resistance should be measured every half-hour and a curve

plotted as shown. (fig 6.)
/— A

Minimum reading 1.0 MQ

Resistance
~

Time

Fig.9

The illustration shows a typical curve for a machine that has
absorbed a considerable amount of moisture. The curve
indicates a temporary increase in resistance, a fall and then a
gradual rise to a steady state. Point ‘A’, the steady state, must
be greater than 1.0 MQ. (If the windings are only slightly
damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach
point 'A" will be : '

1 hour for a BC16/18,

2 hours for a UC22/27

3 hours for an HC4,5,6&7

Drying should be continued after point “A” has been reached
for at least one hour.

It should be noted that as winding temperature increases,
values of insulation resistance may significantly reduce.
Therefore, the reference values for insulation resistance can
only be established with windings- at a temperature of
approximately 20°C.

If the IR value remains below 1.0 MQ, even after the above
drying methods have been properly conducted, then a
Polarisation Index test [PI] should be carried out.

If the minimum value of 1.0 MQ for all components cannot be
achieved rewinding or refurbishment of the generator will be
necessary.

The generator must not be put into service until the
minimum values can be achieved.

Important! The short circuit must not be applied with
' the AVR connected in circuit. Current in
excess of the rated generator current will

cause damage to the windings.

After drying out, the insulation resistances should be
rechecked to verify minimum resistances quoted above are
achieved. :

On re-testing it is recommended that the main stator
insulation resistance is checked as follows :-

Separate the neutral leads

Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground

If the minimum value of 1.0MQ s not obtained, drying out’
must be continued and the test repeated.
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7.2 BEARINGS

All bearings are supplied sealed for life and are, therefore, not
regreasable.

Important! The life of a bearing in service is subject to
the working conditions .and the
environment. '

Important ! Long stationary periods in an environment
where there is vibration can cause false
brinnelling which puts flats on the ball and
grooves on the races. Very humid
atmospheres or wet conditions can emulsify
the grease and cause corrosion.

Important! High axial vibration from the engine or
misalignment of the set will stress the
bearing.

The bearing, in service, is affected by a variety of factors that
together will determine the bearing life. We recommend that
the health of the bearings be monitored, using ‘spike energy’
vibration monitoring equipment. This will allow the timely
replacement of bearings, that exhibit a deteriorating trend,
during a major engine overhaul.

If excessive heat, noise or vibration is detected, change the
bearing as soon as practicable. Failure to do so could result in
bearing failure.

In the event that ‘spike energy’ vibration monitoring equipment
is not available, it is strongly recommend that consideration
be given to changing the bearing during each ‘major engine
overhaul’.

Belt driven application will impose an additional load on
bearings. The bearing life will therefore be significantly
affected. It is important that the side load limits given in
SECTION 3 are not exceeded and the health of the bearing is
monitored more closely.

7.3 AIRFILTERS

The frequency of filter maintenance will depend upon the
severity of the site conditions. Regular inspection of the
elements will. be required to establish when cleaning is
necessary.

7.3.1 CLEANING PROCEDURE

Removal of filter elements enables access
to LIVE parts. Only remove elements with
the generator out of service.

Danger !

Remove the filter elements from the filter frames. Immerse or
flush the element with a suitable detergent until the element is
clean. Dry elements thoroughly before refitting.

7.4 FAULT FINDING

Important! Before commencing any fault finding
procedure examine all wiring for broken or
loose connections.

Four types of excitation control system, involving four types of
AVR, can be fitted to the range of generators covered by this
manual. The systems can be identified by a combination of
AVR type, where applicable, and the last digit of the generator
frame size designation. R