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avoided by recognizing potentially hazardous situations before an accident occurs. A person
must be alert to potential hazards. This person should also have the necessary training, skills
and tools to perform these functions properly. Improper operation, lubrication, maintenance or
repair of this product can be dangerous and could result in injury or death. Do not operate or
perform any lubrication, maintenance or repair on this product, until you have read and
understood the operation, lubrication, maintenance and repair information. Safety precautions
and warnings are provided in this manual and on the product. If these hazard warnings are not
heeded, bodily injury or death could occur to you or to other persons. The meaning of this
safety alert symbol is as follows: Attention! Become Alert! Your Safety is Involved. The
message that appears under the warning explains the hazard and can be either written or
pictorially presented. Caterpillar cannot anticipate every possible circumstance that might
involve a potential hazard. The warnings in this publication and on the product are, therefore,
not all inclusive. You should also ensure that the product will not be damaged or be made
unsafe by the operation, lubrication, maintenance or repair procedures that you choose. These
changes can affect the service that is given to the product. Obtain the complete and most
current information before you start any job. Caterpillar dealers have the most current
information available. Failure to heed this warning can lead to prema- ture failures, product
damage, personal injury or death. The information includes the metering of power. Set P to 1 for
Gas engines. Set P to 2 for EUI engines. Failure to set setpoint P can result in improper engine
operation, incorrect display of engine parameters, and logging an erroneous CID diagnostic
code. The part number can be used to identify the effectivity of any changes. The serial number
which is shown on the display and the actual serial number will always match. Fault Indicators
The ten fault indicators are used in order to show a fault that is present. The ten fault indicators
are also used to describe a fault that is present. The fault indicators are divided into four
groups. The four groups are the fault alarm indicator 4 , the spare fault indicators 2 , the fault
shutdown indicator 3 and the dedicated shutdown indicators 1. The alarm fault does not cause
the engine status to change. The engine is able to start. The engine will continue operating, only
if the engine is running at the time of the alarm fault. Fault alarm indicator 4 is accompanied by
an alarm fault code that is shown on upper display 5 when the alarm codes key is pressed. The
engine is shutdown if the engine is running and the engine is not allowed to start. Fault
shutdown indicator 3 is accompanied by a fault code that is immediately shown on the upper

display 5. The yellow spare fault indicators 2 FLASH when the conditions that are associated
with that spare fault are active. The three spare faults can be programmed to show coolant loss,
oil temperature, spare fault condition or no assignment. The spare fault condition may be a
customer generated switch input. The yellow fault alarm indicator 4 or the red fault shutdown
indicator 3 will accompany the spare fault indicators 2. The spare fault indicators will tell
whether the spare fault input is programmed to be an alarm condition or a shutdown condition.
Spare 1 becomes the voltage indicator. This indicator will illuminate when the difference
between the bus voltage and the oncoming generator voltage are within acceptable limits. Spare
2 becomes the frequency indicator. This indicator will illuminate when the frequency difference
between the bus and the oncoming generator are within acceptable limits. Spare 3 becomes the
phase match indicator. This indicator illuminates when the phase difference between the bus
and the oncoming generator are within acceptable limits. The red dedicated shutdown
indicators 1 represent the following shutdown faults: low oil pressure, emergency stop, high
water temperature, engine overspeed and engine overcrank. The engine is shutdown if the
engine is running, and the engine is not allowed to start. No fault codes are associated with the
dedicated shutdown indicators because each indicator has a descriptive label. The conditions
that are required to activate the dedicated fault shutdowns are in the following list. The results
of each dedicated fault are in the following list. There are two low oil pressure setpoints. One
setpoint is used when the engine is at idle speed. The other setpoint is used when the engine is
at rated speed. The engine is not allowed to start until the fault is corrected. The engine is not
allowed to start until the condition is corrected. The engine is shutdown and the engine is not
allowed to start until the fault is corrected. The engine continues to run and the engine
continues to start instead of shutting down. The operator or the service technician must decide
to override these shutdown faults. Upper Display g Illustration 8 Upper Display 5 With All
Segments The primary function of the upper display 5 is showing the following information of
the generator output: AC voltage, current, and frequency. Several options are available on the
upper display for AC metering. These options can be viewed one at a time by pressing the AC
Meter key on the keypad. The options are listed below. Lower Display g Illustration 14 Lower
Display 6 With All Segments The lower display 6 shows values for power metering, engine
parameters and the relay status. The left side of the lower display serves as a power meter for
the generator set. The following functions will scroll automatically. The display will show a
particular parameter continuously. The additional functions are shown below. A negative value
indicates reverse power. The right side of lower display 6 shows the value of certain engine
parameters. The parameters are listed below. The upper display will be showing a
corresponding diagnostic code for the sensor. The value for one of these conditions is shown
on the display for two seconds. The display then scrolls to the value for the next condition.
When the engine meter key is pressed, the lower display 6 stops scrolling. The lower display
continuously shows one particular value. K2, K4, K6, K7 and K8 are not active. The relay status
indicators are on the bottom of the lower display. When a relay is not activated, the
corresponding indicator K1, K2, etc is not shown. The seven keys have two sets of functions,
normal functions and service functions. The normal functions of the keys are described in the
following paragraphs. Power Meter Key â€” This key controls the viewing of power meter
information. This information is shown on the lower display. The default power meter data then
resumes scrolling. Pressing the key causes the display to show a different set of parameters.
Engine Meter Key â€” This key controls the viewing of engine parameters on the lower display.
Pressing the key stops the scrolling of engine conditions. The value for one particular engine
condition will show continuously. The scrolling of the engine conditions will resume when the
engine meter key is pressed again. Every segment of upper display 5 and lower display 6 are
ON. On the optional alarm module, all of the indicators are ON and the horn sounds. The lamp
test function automatically turns off if an operator presses the key and holds the key for longer
than ten seconds. Pressing this key again will resume the showing of generator AC output
information on the upper display 5. If fault alarm indicator 4 is OFF, this key has no function.
The relays are permanently attached within the relay module. The relays are not removable. The
entire relay module is replaced if a relay has failed. Some of the contacts of the relays are
internally connected to the terminals of the relay module. Jumper block 1 is installed for
systems with volts full scale AC inputs. Jumper block 1 is NOT installed for systems with volts
full scale AC inputs or for any unit with external potential transformers. The relay module comes
factory equipped with the jumper block 1 installed. The relays and the functions are listed
below. The circuit breaker is located in the generator housing. This trips the optional circuit
breaker when a shutdown fault occurs. This output is not used on the C32 package generator
set. This contacts are for customer use. It is programmable to activate for a variety of
conditions. The engine shuts down after the remote initiating contacts open. A cooldown period

for the engine is programmable for 0 to 30 minutes. The cooldown period allows the engine to
cool before the engine shuts down. Also, any fault indicators are reset. The SAP is also used to
lower the engine speed. The VAS switch is also used to lower the generator voltage. The data
link has two functions. This data link is used for two-way communication with the engine ECM.
The engine oil temperature sensor is mounted on the outside of one of the engine oil galleries.
The exact location depends on the engine model. The sensor continuously generates a PWM
signal. The base frequency of the signal is constant at Hz to Hz. The engine coolant loss sensor
is usually mounted near the top of the engine radiator. There are three setpoints that are related
to the loss of engine coolant. The related setpoints are P, P and P The sensor creates a sine
wave signal from passing ring gear teeth at the rate of one pulse per tooth. The frequency of the
signal is directly proportional to the speed of the engine. The frequency is measured at one
pulse per gear tooth in order to determine the engine speed. There are four setpoints that are
related to the engine speed. The related setpoints are P, P, P and P A brief description of each
mode follows this paragraph. Refer to the individual topics for more detailed information. The
operator can identify normal mode by observing the display area. The fault shutdown indicator
is OFF. The operator can identify the Alarm Mode by observing the display area. The operator
can identify the shutdown mode by observing the display area. The operator can identify
service mode by observing the display area. Some alarm conditions may stop the process of
Synchronization. Normal mode is also used to control the generator set. Engine Starting
Sequence 1. The signal will be one of two. The engine cranks until the cycle crank time reaches
the setpoint for total crank time or until the engine starts. The factory default of the setpoint is
10 seconds of crank time and 10 seconds of rest time. In order to adjust the cranking time,
adjust the cranking parameters in the ECM. Factory default for crank terminate is RPM. The
factory default of setpoint P is rpm. The cooldown period is the setpoint P The spare output is
activated only if the spare output SP07 has been programmed for this purpose. The spare
output can activate the slave relay during the cooldown cycle. The circuit breaker is then
activated , removing load from the generator set.. The EGR is deactivated after the engine oil
pressure decreases to less than the setpoint for low oil pressure shutdown at idle speed SP
Before the engine speed reaches 0 rpm, a restart of the engine is possible. The cooldown timer
is bypassed and the spare data output is deactivated. An alarm fault is not critical but an alarm
fault is potentially serious. An alarm fault precedes certain dedicated shutdown faults. An alarm
fault can be protective relaying functions that have been enabled as an alarm fault. A
corresponding fault code is then shown on the upper display. This fault code can be an AL fault
code, a SP fault code or a diagnostic fault code. Note: When the operator overrides a shutdown
fault to be an alarm fault, the corresponding dedicated fault shutdown indicator is on
continuously. The fault shutdown indicator stays on continuously if the particular fault occurs.
The shutdown fault is treated as an alarm fault. For the shutdown faults that are overridden, a
fault code is not shown on the upper display. The dedicated shutdown faults that can be
overridden are low oil pressure and high coolant temperature. Alarm faults do not have an
immediate adverse effect on the generator set. However, the operator should investigate the
cause of the alarm fault condition at the earliest opportunity. If the operation of the generator
set is mandatory then the procedure to start and stop is identical to normal mode. Alarm Mode
Sequence 1. An alarm fault occurs. Correct the alarm fault. A shutdown fault is critical.
Shutdown Mode Sequence 1. This activates the optional circuit breaker shunt trip coil. Note:
The spare output may also be programmed to activate when a shutdown occurs. This output
can drive a relay in order to open the circuit breaker, or the output can open a transfer switch.
The Electronic Governor Relay EGR is deactivated when the engine oil pressure reaches the
setpoint P for low oil pressure shutdown at idle speed 70 kPa 10 psi. The lower display
continues to show the engine data. The relay status indicators show. K6 ASR will also show if
engine speed does not decrease at least rpm. K7 is not shown for ETR fuel systems. Engine
Start Sequence After Shutdown 1. Correct the shutdown fault. There are several paralleling
functions within Parallel Mode. Additional components must be added in order to perform
proper load control when paralleling with a utility. These subjects are beyond the scope of this
manual. Consult your Caterpillar Dealer for more information. When synchronization conditions
are met, activates for a programmed duration. Activates for a programmed duration. When
synchronization conditions are met, activates continuously. Enables manual breaker closure.
Not activated. Glossary Bus â€” The common power conducting wires or bars to which all
power sources within the power system are connected through individual circuit breakers. Dead
Bus â€” A bus from which all of the available power sources are disconnected. Incoming
Generator â€” The generator that is being connected to the bus Generator Circuit Breaker â€” A
mechanical device that has the ability to make, carry, or interrupt the phase currents between
the incoming generator and the bus. Phase Sequence â€” The order that the phase voltages

pass the zero crossover. The individual sine waves must appear in the same sequence for the
bus and the incoming generator. Generator Circuit Breaker Closure Time â€” The amount of
time required for the breaker to close its contacts after its closing control circuit is energized.
Oscillate â€” To move back and forth with a steady, uninterrupted rhythm. A revolving square is
used to indicate the phase angle and the frequency relationship between the bus and the
incoming generator. RPM indicators â€” Indicates frequency relationship between the bus and
the generator. These indicators are only used in the Permissive Mode. Phase Angle â€” The
relative angle between the corresponding phase voltages of the incoming generator to those of
the bus. Increasing the damping setpoint P will increase the damping effect. Close Breaker
Sensor â€” A set of normally open auxiliary contacts on the generator circuit breaker that
indicate when the generator circuit breaker is closed. A square symbol revolves around the
perimeter of the display in order to indicate the phase angle and frequency relationship between
the bus and the incoming generator. Rotating counterclockwise Frequency of the incoming
generator is less than the bus. Stopped in any position other than top center Frequency of the
incoming generator and bus are the same. The phases are different. Stopped at top center
Frequency of the incoming generator and bus are the same. The upper display toggles between
the incoming generator phase C-A voltage and frequency. Pressing the AC meter keypad will
stop the toggling and the upper display will show only the generator voltage and frequency or
the voltage of the bus and the frequency of the bus. The Generator And the Bus are not
synchronized. The response is tuned for optimum speed and smoothness. Note: Before the
operator begins the synchronization tuning procedure, the governor for the engine and the fuel
system should be adjusted. The adjustment provides optimum performance. Changes to the
governor settings will require retuning of the Speed Adjust 1 output. Refer to the appropriate
governor service manual. DO NOT proceed with synchronization tuning or attempt to parallel
the generator before completing these adjustments. Note: For optimum performance,
synchronization tuning should be performed under the same temperature conditions as the
synchronization will be performed. Adjusting any one of these setpoints will not affect the other
two settings. This requirement can be enabled or disabled with setpoint P Setpoint P
determines the acceptable range. The voltages must be within acceptable tolerances. The
acceptable range is determined by setpoint P The dwell time for the acceptable phase angle is
determined by setpoint P Tuning Procedure 1. Enter Service Mode and program the following
setpoints under OP P is set to 1 to enable synchronization. P is set to 2. Ensure that the other
setpoints are programmed to the default setting that is programmed in the factory. Exit Service
Mode. Start both units via remote start contact, and allow the unit that will not be tuned to to
close to the bus. Adjust the engine speed so that the frequency of the generator is 0. Enter
Service Mode and select OP Wait for twenty seconds. Then note the position of the
synchroscope pointer. If the synchroscope pointer is not oscillating at least two segments,
proceed to Step 6. If the synchroscope pointer is oscillating, proceed to Step 8. Enter the
service mode and select OP Adjust P upward by a small increment. Repeat the previous two
steps until the synchroscope pointer is oscillating steadily at least two segments at the end of
20 seconds. When this happens, adjust setpoint P to 60 and proceed to Step 9. Note the setting
of Setpoint P This is done by multiplying Setpoint P by 0. Reset Setpoint P to the new value. For
example, when the engine oscillates for 20 seconds, P is set to Multiplying 80 by 0. P is then set
to Set P to 2. Otherwise, proceed to Step When this happens, adjust setpoint P to and proceed
to Step Lower settings for P can be tried. If oscillation and overshoot are acceptable proceed to
Step Repeat this and the previous step until oscillation and overshoot are acceptable. For
optimum performance, further adjustment of setpoints P, P and P may be necessary. Usually,
the P setpoint should be somewhat lower than P for optimum performance. Setpoint P should
only be adjusted high enough for maximum stability. Synchronization Sequence Of Operation
Note: Before attempting to execute these functions, ensure that the Synchronization Tuning
Procedure has been completed. The following sequence of operations assumes the switches
are in these positions. Changing either of these switch positions will interrupt the automatic
mode of operation and prevent the circuit breaker from automatically closing. Upon receipt of a
remote system start signal, the generator set will start and begin ramping to rated speed and
voltage. This process continues until one of the generator sets closes to the dead bus or the fail
to parallel time delay expires. Detailed explanation follows: a. After a 0. The second generator
set will then begin the automatic dead bus close sequence, starting at step 4. The DBTR must
be energized. The bus must be dead, as indicated by the DBR. A CBCR contact will energize the
circuit breaker close coil, automatically closing the circuit breaker. Live Bus Close 1. When a
source is present on the load bus, the dead bus relay is energized, indicating the bus is live.
Breaker closure is prevented until the fault is corrected. If the circuit breaker is not closed
within 45 seconds of receipt of remote start signal, the fail to parallel alarm will activate and

initiate a generator set shutdown. The following sequence of operations assumes the switch is
in this position. Changing the switch position will interrupt the manual mode of operation and
prevent the circuit breaker from being manually closed. This will energize the VBR. A CBCR
contact will energize the circuit breaker close coil, closing the circuit breaker. Service personnel
use the options to obtain information about the generator set, and the operator can program
functions of the generator set. In Service Mode, the keys on the keypad have different functions,
and the keys on the keypad have different names. The preceding illustration shows the name of
each key in Service Mode. The service functions of the keys are listed below. Scroll Right Key
â€” This key is used to view information and scroll information. When you are entering the
password, this key represents the number 1. Scroll Up Key â€” This key is used to scroll up
information or this key is used to increase the value of information. When you are entering the
password this key represents the number 2. Scroll Down Key â€” This key is used to scroll
down through information or this key is used to decrease the value of information. When you
are entering the password, this key represents the number 3. Select Key â€” To view an option,
use the Select Key. To change an option, use the Select Key. To start the scrolling of
information, use the Select Key. Exit Key â€” This key is used to exit Service Mode. The display
now returns to Normal Mode. To permanently change a shutdown fault from an active shutdown
fault to an inactive shutdown fault, the fault must not be occurring. The desired option OP1
through OP11 can now be selected. Each option is described in the topics that follow. Password
entry reduces the possibility of mistakenly altering information. OP3 is the option that is used
for password entry. The password must be correctly entered before access is gained to OP4
through OP Option OP1 and option OP2 are used for viewing information. Option OP1 and
option OP2 are not protected with passwords. The fault log contains a history of the diagnostic
codes. These diagnostic codes have occurred in the generator set system since the last service
diagnostic code clearing. Also, the total number of occurrences are shown on the upper
display. The fault log assists when service personnel are troubleshooting the generator set
system. The CID informs the operator of the component that may have failed. The FMI describes
the type of failure that has occurred. Only inactive diagnostic codes are stored in the fault log.
An active diagnostic code that is programmed to be treated as an alarm fault becomes inactive
when the problem is no longer occurring. If a diagnostic code is logged at 20 hours, then the
code remains logged until the hour meter is at hours. This feature prevents old diagnostic
codes from clogging the fault log, if service personnel have forgotten to clear the fault log after
correcting diagnostic codes. Note: Any active shutdown fault must be made inactive in order to
access service mode. To permanently change a shutdown fault from an active shutdown fault to
an inactive fault, the fault must not be occurring. If more than one diagnostic code is present
then the codes begin scrolling on the display. The diagnostic codes stop scrolling. Diagnostic
codes continue scrolling. The display is now in normal mode. The setpoints are from P through
P and the setpoints are programmable. These setpoints are from P through P and the setpoints
are programmable. None of these items are programmable by service personnel. The following
information is shown on the display. The displayed serial number will always match the number
on the label. The AC factory calibration setpoints contain information that is used during the
factory calibration. These setpoints are not programmable by service personnel. Procedure To
View The Setpoints Note: The engine may be running or the engine may be stopped while the
operator is viewing the setpoints. Note: An active shutdown fault must be made inactive in
order to access service mode. Go to Step 3 in order to view the setpoints that are within OP The
display will show OP or OP Go to Step 3. The ten digit serial number is showing on the display
for OP The next setpoint value is showing. Repeat this step until all the desired setpoints and
the setpoint values are viewed. The display returns to the normal mode. The setpoints from P to
P are programmable. Options for the service modes OP4 through OP11 are protected with
passwords. The passwords reduce the possibility of mistakenly altering information. Options
OP1 and OP2 are used to view information. OP1 and OP2 are not protected with passwords. The
password cannot be changed. After the password is entered, the OP4 through OP10 options can
be accessed. Note: Any active shutdown fault must be made inactive in order to access Service
Mode. OP 4 is showing. Note: Once the password is entered, any option can be accessed. The
password remains activated until Service Mode is exited. You just clipped your first slide!
Clipping is a handy way to collect important slides you want to go back to later. Now customize
the name of a clipboard to store your clips. Visibility Others can see my Clipboard. Cancel Save.
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Download PDF. A short summary of this paper. Some data used in this guide is generalized and
is provided only for the purpose of comparison or illustration. Also, PC application screenshots
and EMCP 4 screen images may be actual screens or simulated and are shown for illustrative
purposes only. These images may not be identical to those seen by the user. In various places

throughout this document, reference is made to the release date of the EMCP 4 software. This
information can be found by connecting to the subject module using the Cat Service Tool, and
viewing the ECM Summary this is the default startup screen. The release date is found in the
field entitled Software Group Release Date. See Figure 1, showing the release date for a
Thermocouple module. The information in this document is the property of Caterpillar Inc. Any
copying, distribution, transmission to others, and any use except that for which it is loaned is
prohibited without written permission. It also includes information on optional add-on modules.
The intended audience for this guide includes Cat generator set system designers, Caterpillar
service support personnel, Cat Dealers and Service Technicians, contractors, and customers.
They can be used on standby and prime Cat brand power diesel generator sets. The
configurability of the controllers allows them to be used, in some cases, on other applications
such as Marine auxiliary generators, switchgear applications, industrial engines and generator
sets, and gas generator sets. Most of the information in this document applies to all
applications. However, the document was written with Cat brand diesel generator sets in mind.
Please contact your Cat support representative for questions regarding different applications.
The genset Operations and Maintenance manual contains details for specific products. Failure
to follow the instructions or heed the warnings could result in injury or death. Contact any Cat
dealer for replacement manuals. Proper care is your responsibility. An electrostatic charge can
damage the control resulting in EMCP 4 breakdown or improper operation. Use ESD protective
packaging and material handling containers that are anti-static and provide discharge
protection and electric field suppression. Any plastic item is a potential static generator. This
includes candy wrappers, foam cups, synthetic carpet, foam cushions, etc. The EMCP 4
controls are designed to withstand normal generator set vibrations. They should not be
mounted directly to the engine block. If batteries are used for operating power, a charging
source such as an alternator or dual-mode battery charger is necessary to maintain a stable
supply voltage. The maximum power consumption of the EMCP 4. Regional electrical codes
must be followed. In the case of standby operation, follow the regional requirements for
installing standby power systems. When connecting the EMCP 4 to the DC power source, make
sure that there is only one common connection to the negative potential of the power source.
Make extra effort to avoid any ground loops in the DC electrical system. A single point common
ground for sensitive electronics is recommended at the negative battery terminal or Power
Distribution Box. Avoid daisy-chaining power supply connections from one device to another.
This builds resistance from one Battery - point to the next, effectively building a potential
difference between two different reference points. Each electronics subsystem and major
engine subsystem should have its own DC network so that they do not interfere with each other
see Figure 2. As shown in Figure 2, all sensitive electronics are electrically isolated from higher
current loads, such as the starter motor. This point is the genset customer ground connection.
The sensitive electronics, such as sensors and control modules, have isolated power source
paths. High current loads such as starters and solenoids can cause interference and possibly
damage to low current loads, such as controllers and sensors. Caution: Extra effort must be
made to keep the high current and low current loads electrically separated. This strategy
ensures maximum isolation between high current and low current loads. Most battery chargers
are not to be used as power supplies. Proper battery charger operation requires that the actual
battery load be present. See Chapter 8. The pin connector on the EMCP 4. For gensets where
the engine ECM does not control cooldown, the cooldown time should be set to 0 seconds in
the engine ECM. EMCP 4. Note:The EMCP 4 must be programmed for the correct winding ratios
when connecting external potential transformers. See Chapter 7, Setpoints for more information
on how to program the winding ratios. If delta potential transformers are used on a wye
generator, the EMCP must be programmed for a delta generator. Caution:The WYE
configuration of external potential transformers is preferred for 4-wire wye generators because
of the greater accuracy when loads are unbalanced. With the open delta configuration, some
power parameters can not be determined. For maximum accuracy, the open delta configuration
of external potential transformers should be used only for 3-wire delta generators. See Table 2.
Shielded twisted triad cable is recommended. Stranded wire normally used on engine
harnesses. The cable must be resistant to fuel and oil. Deutsch DT type of connectors are
recommended. This cable is used for maximum protection against inductive noise,
electromagnetic interference, and radio frequency interference. The shield greatly reduces the
amplitude of any unwanted voltages on the signal wire. The shields should not be connected to
the sheet metal. If the shields are connected to sheet metal, the connections are susceptible to
loose bolts, corrosion, etc. The faulty connections increase the resistance of the shield. Faulty
connections also reduce the effectiveness of the shield. When the cable terminates at junction
boxes, the shields must be connected to each other in order to maintain a continuous path. A

continuous path must be maintained in the shield wire for sensors, whenever possible. Wire
exposed beyond the shield should be as short as possible. The shield must be connected to
battery negative as close to the controller as possible. Shields should be drained at one point
only. When possible, this should be done at, or close to, the EMCP 4. To avoid electromagnetic
interference, do not run shielded signal wires near other wires carrying large currents. In
installations with unavoidable risk of electromagnetic interference EMI , shielded wire run in
conduit, extra shielding, or other precautions may be necessary. The amber lamp indicates
warningtype events, while the red lamp indicates shutdown-type events. The lamps flash when
new events arrive, and remain flashing often accompanied by an audible horn until
acknowledged by pressing the acknowledge button locally or remotely. Shutdown-type events
do not clear until the user fixes the condition s that caused the shut down and "resets" the
events. The EMCP 4 supports a very large number of events, and most can be configured based
on application needs. For information on viewing, resetting, and configuring events, see
Chapter 5. These features include viewing status data, monitoring optional modules, viewing
and resetting events, and configuring setpoints. If an earlier version is used, the EMCP 4 will be
grayed out. However, the Cat Service Tool also offers other unique features that are useful for
site commissioning, ECM retrofitting, or troubleshooting, such as the ability to log data to a file
or graph data in real-time. Such features are not in the scope of this document. When in the
Status tool, buttons to Active Codes and Events are provided at the bottom of the screen.
Connect the Service Tool to the PC and configure the port settings as appropriate. Start the
Electronic Technician software. The software will search the data links. The parameter groups
will appear. Selecting a group in the left pane will show all the parameters within that group in
the right pane. There are several preferences to alter how you view the data on the display.
These include: display contrast, units used to display pressure, units used to display
temperature, units used to display volume EMCP 4. They only affect how the text and data is
converted and displayed on the EMCP 4 display. Select the desired unit with the up or down
arrows. LANGUAGEThis allows the display to be switched between Technician English always
listed first and the customer language always listed second, and written in the font of the
customer language. Select the desired language with the up or down arrows. The speed and
voltage adjust screen will be displayed. To adjust the generator voltage from this screen: The
EMCP 4 will broadcast a desired engine speed bias based on the adjustment that is made. When
the engine speed is adjusted, then that value will remain until either it is adjusted again or until
the control is power-cycled. Unlike the setpoints or preferences i. When the EMCP 4 is placed in
Idle mode, a programmable output may be programmed and wired to signal that it is operating
in Idle. If these protections are not programmed to match those in the ADEM and an event
occurs, check the Event Logs to determine which module generated the event. In this
configuration, Analog Input 2 normally used for Coolant Temperature is configured with the
desired setpoints for Coolant Temperature warnings and shutdowns. The engine ECM is
configured with setpoints to protect the engine. Sensor values may also be communicated to
the EMCP over the data link. The EMCP allows for redundant setpoints to be assigned based on
this information seen from the engine. Refer to Figure 16, Stopping The Engine. There are
several ways the generator set can be started from the control panel. To START the engine: If
there are no shutdown events that are active or present, and after any pre-crank or start-aid
activities have completed, the starter motor and fuel control will be activated. The EMCP 4 will
activate the Digital or Relay Output programmed to activate the starter motor magnetic switch,
and the Digital or Relay Output programmed to activate the fuel enable circuit. After receiving
the signals, the engine ECM will operate the fuel control relay and starter motor magnetic
switch. Digital or Relay Outputs 1 and 2 are not needed on those engines and can be configured
for other uses. These values must be adjusted in the engine ECM. Page 39Caution: To
determine the exact starting sequence for your engine, consult your engine's Operation and
Maintenance Manual. Note: If a Digital Input is programmed for ECS in Auto, or Run, or Stop,
and a maintained switch latches that input to make it active, the front panel buttons will not
have any effect. A momentary signal will not keep the engine running. This signal should be
wired into pin This input will be come active when pulled down to battery negative. If the
cooldown time is set for zero minutes, the engine will stop immediately. When the cooldown
timer has elapsed or has been bypassed, the Discrete or Relay Output programmed for fuel
injection will be disabled by default, Relay Output 2 will deactivate, but this may be programmed
differently. The engine will come to a stop. See Figure This verification procedure will modify
configuration setpoints used in normal operation. If necessary, troubleshoot, correct, and reset
any and all shutdown events. For details on changing security levels refer to Chapter Changing
parameters with the Cat Service Tool does not require passwords. Start the engine and run the
engine at rated speed. Adjust the setpoint value for Engine Over Speed Shutdown Threshold to

a value that is below the speed that the engine is running at. An Engine Overspeed Shutdown
event will occur immediately after the setpoint is changed, and the engine will shut down. This
time is displayed on the Engine Overview screen, just below Battery Voltage. Note: Engine
Hours can only be increased. They cannot be decreased. Refer to Chapter 6 Security. These
events are organized into logs for each physical EMCP 4 module. Any other event is stored
within the module that generated the event. It may be within another module's log. Each log is
visible only if the module is connected to the appropriate data link, either the Primary data link
or the Accessory data link, and is communicating with the EMCP 4. Select the log you wish to
view and press OK to view the events. The EMCP 4 supports more than one instance of some of
the above modules. Those modules are uniquely identified with a number at the end of the log
name. See the appropriate sub section of Chapter 17, for the expansion module in question, to
see how to program the Instance Number. The condition needs to be addressed before the
event can be reset. Note: This state only applies to Genset Control events. Other modules will
not have Present in logs. It has been latched by the event system and needs to be reset before
the engine can be restarted. Within the Genset Control Log, the condition that caused the event
is still affecting the system, but may be reset. See Chapter 5. Warning type events automatically
reset when the condition that caused the event is resolved and will never be Active. Within any
log other than the Genset Control Log, the condition that caused the event is affecting the
system. The event may, or may not, be resettable. If the Reset All command fails to reset the
event, then this event is still occurring and must be resolved before the event can be reset.
Note: Many events go from Present to Active when the engine is shutdown and may reoccur
once the engine starts running again. Further action may be required to resolve the issue.
Inactive events are stored for historical purposes only. This setpoint determines what actions
the EMCP 4 takes when it receives an event. By default, VIEW is highlighted. These setpoints
can only be edited when the ECS is in the Stop mode. The engine will not shut down. A Warning
event will reset by itself i. Audible Alert can only be programmed if either a Warning or
Shutdown is also programmed. Breaker 1 usually refers to the Generator circuit breaker.
Breaker 2 may refer to a second circuit breaker. Active Only events are for informational
purposes only. They typically do not light the Amber LED or behave like a Warning although
many events can be configured to do so. When the condition goes away, the event disappears
from the event log. Note: Not all options are available for all setpoints. For example, the Engine
Low Oil Pressure Warning event cannot be configured as a shutdown, because there is a
separate event Engine Low Oil Pressure Shutdown dedicated for that purpose. Likewise, events
cannot be generated for any and all conditions. Here are the steps to access event response
configurations on the EMCP 4 display. The group name should help find the setpoint. However,
a list of setpoints in each group, or submenu is given in Table 3. Use the Up or Down arrows to
scroll though the list. Some setpoints cannot be configured, or require a minimum security
level. Those setpoints will display a lock icon to the right of the EDIT text. Here you can edit
individual responses, as described above. Some responses are fixed and cannot be disabled.
For those responses, a lock will be displayed instead of a checkbox. One way, described in this
chapter, which applies to the EMCP 4 GSC only the "Genset Control" log , is to reset individual
Active events by navigating to the desired event in the event log, described below. The second
way, which applies to all modules other than the EMCP 4, is to reset all Active events in that
module's event log by navigating to one of the Active events in that event log see Chapter 5.
The third way is an approach that resets all Active events for all modules see Chapter 5. With
any of these methods, you must be in STOP mode. Within each status, the events are listed with
the most recent first. Notice that the event changes from Active to Inactive. For information on
resetting events on the EMCP 4, see chapters 5. With any method, you must be in STOP mode.
For example, if the engine shut down on high coolant temperature, then the events will not reset
until the coolant temperature drops below the shutdown threshold. In order to do this, the
control must be in STOP mode and engine speed should be zero. A confirmation prompt will
appear. The controller will display which events were reset, and which ones were not. Note:
Reset All Events will not reset Present events! A number of conditions must be satisfied in
order for this to work. See Chapter This warning or fault can be triggered by using a custom
event on a digital input that is wired to the fault alarm of the ECU. In order to reset engine ECM
events, the engine speed must also be zero. As a result, it cannot be reset in STOP since the
event is present. The event will reset when the control is returned to AUTO. See Chapter 7 for
instructions on editing that setpoint. To clear the warning, the timer must be reset, rather than
the event. When the timer is reset, it returns to the programmed interval default is calendar days
or engine hours. This timer must be reset from the display; it cannot be reset by using the
Service Tool alone. This warning can only be disabled by using the Event Response
Configuration. Any configurable parameter or function that is set to Level 0 can be accessed by

anyone at any time, and there will never be any security information on the display screen. Both
levels 1 and 2 can be password protected with separate user-defined passwords. If the present
security level of the controller is below the level needed to perform a desired function, a
padlock and a number will be displayed at the bottom right hand corner of the display. The
number represents the level of security that is required in order to perform the desired function;
1, 2, or 3. If there is a padlock but no number, then the Cat Service Tool is required in order to
perform the desired function; or the setpoint may be read only and cannot be changed. All of
the adjustable parameters are associated with a specific level of security required to make an
adjustment to the parameter. Certain functions, such as resetting the number of crank attempts,
are also associated with a specific level of security. The passwords only affect actions taken at
the EMCP 4. Changing parameters with the Cat Service Tool does not require passwords, since
the Service Tool already has the highest level of access. However, the passwords themselves
may differ. Level 1 and Level 2 passwords can be user defined if desired. All parameters that
require Level 0, Level 1, or Level 2 security will be able to be changed by anyone at any time.
Note:The EMCP 4 will always move up in security level to the highest level of access that is not
password protected when a certain level of access is requested. As previously discussed, if the
level 1 and level 2 passwords are not defined by the user, the minimum level of security will be
level 2. If a level 2 password is defined by the user, but not a level 1 password, then the
minimum level of security will be level 1. In contrast, if a level 1 password is defined by the user,
but not a level 2 password, then the minimum level of security will be level 0. Enter the
password that was supplied by the TC in the same manner as the other types of passwords. The
control will remain in level 3 security level until no key presses have been made for 10 minutes.
After 10 minutes of inactivity the control will revert back to the minimum level of security. It has
4 blank spaces that can each be set to a number from 0 to 9. The password can use as few as
one digit and can use as many as 4 digits. It is entirely up to the user. If a password has been
set but, it is now desired to not have level 1 password protection, the level 1 password can be
disabled by setting the password to be a single 0. Once the desired password is entered, press
the OK KEY and the control will go back to the security screen and the level 1 password will be
set. Selecting a password is entirely up to the user and can use as few as one digit or as many
as 4 digits. The level 2 password can be disabled by setting the password to be a single 0. It has
8 blank spaces that can each be set to a number from 0 to 9. The password can use as few as
one digit and can use as many as 8 digits. These setpoints can be adjusted via the display, or
via the Cat Service Tool. All of the setpoints on EMCP 4 can be accessed through this menu. It
is recommended to use the latter to configure inputs and outputs. For more information on
configuring inputs and outputs, see Chapter 8 through Each type is configured differently. For
configuring any setpoint via the display, the user must first have the proper security access.
See Chapter 6 for more information on security. For these setpoints the display will show the
current value. The current value of the setpoint will be shown with the rightmost digit
highlighted. Digits will wrap around. Therefore, pressing up when 9 is shown will change it to 0,
or pressing down when 0 is shown will change it to 9. Once that digit is set to the desired value,
use the LEFT arrow key to move the cursor to the next digit. Continue this process until the
desired value for the setpoint is set. Tip: You can quickly select the largest possible value for
the setpoint by pressing the LEFT arrow key until the leftmost digit is shown, and then pressing
the UP arrow key until the value stops changing. Similarly you can select the smallest possible
value by pressing the LEFT arrow key until the leftmost digit is shown, and then pressing and
holding DOWN arrow key until the value stops changing. For these setpoints, the display will
show the current setting. The current setting of the setpoint will be shown. Scroll quickly by
holding the key. Pressures 2. Temperatures 3. Levels OthersAny selection with units that are
not pressure, temperature, or percent will be in the "Others" group. This group also contains
Custom Parameters and Custom Events. Suspect parameter numbers indicating status like Gen
Breaker Open will also be here. Notice here that the setpoint value is not shown. When the
desired option is displayed, press the OK KEY to see the suspect parameter numbers by name
in that group. Use the UPor DOWN arrow keys to scroll through the suspect parameter numbers
by name until the desired one is selected. Each setpoint configures one or more actions that
occur when the event occurs. See Appendix A and the appropriate sections of this document
for more information. To access setpoints, see Chapter 4. Press the "Config Tool" icon to
refresh the list. Categories of setpoints are listed along the left pane, and clicking on one of
them will bring up that list in the right pane. All rights reserved. See Chapter 9. Applies to EMCP
4. Currently programmed in the DIO module. Note that this does not affect the data as viewed on
the Cat Service Tool. See Chapter 4. The programming of the Digital Inputs starts by selecting a
"Usage Type". The rest of the programming is dependent upon what Usage Type is selected.
Figure 17 summarizes the paths possible for Programming a Digital Input. No status will be

shown, and no action will be taken by the EMCP 4. EMCP 4 will not take any action or trigger
any events on such an input. Note that a Digital Input wired to battery positive will always
remain Active if programmed for Active High, and will always remain Inactive if programmed for
Active Low. Figure Valid States of Digital Input Wiring and ConfigurationNote: Improper
configuration of these inputs can cause a false event to be triggered, or cause an event to not
be triggered when desired. Note: If more than one Digital Input is configured for the same
physical quantity i. None of these inputs are dedicated to specific functions. These are
individually selectable as either Voltage or Resistive Sender inputs for interface to senders,
customer signals, etc. The input impedance is a minimum of 10k Ohms and a maximum of 1M
Ohms. The Analog Input return signals must be tied to battery negative external to the
controller. The Analog Inputs have a 5V common non-isolated power supply capable of
supplying up to mA of current, and has overload protection. This supply is to be used to
provide power to sensors if required by the source power pin and Analog Input returns. The
negative side of this supply is battery negative. See Electrical Connections Chapter 3. Analog
Inputs programmed to monitor pressures should be wired to sensors that read gauge, not
absolute pressure, unless absolute pressure is desired. For Analog Inputs, the data range can
be positive or negative, but Event thresholds are only positive. Therefore, to prevent nuisance
alarms for low warnings, disable the Event Response Configuration if data is acceptable to be
negative see Chapter 5. The first and second Analog Inputs are configured by default for
non-electronic engines to monitor engine oil pressure and engine coolant temperature,
respectively, and are protected by Level 3 security. The third Analog Input is protected at Level
2 security. For help on programming the Level 3 password prior to running this procedure, see
Chapter 6 Security. Alternately, the Cat Service Tool can be used to program these setpoints.
Note: If more than one Analog Input is configured for the same physical quantity i. The Engine
Overview screen will display the value from Analog Input 3. Warnings and Shutdowns will be
monitored for both Analog Inputs. When troubleshooting inputs, always make sure to check for
configuration conflicts! On these engines, the engine oil pressure sensor and the engine
coolant temperature sensors are wired to the engine ECM and not to the generator set control. If
they are not set this way, the sensor values on the Engine Overview screen on the EMCP 4
display will show asterisks. Page 89Note: Improper configuration of these inputs can cause a
false event to be triggered, or cause an event to not be triggered when desired. If a user
disables an input without including other external protection, or disables the annunciation of an
enabled input, detection will not be available. If a spare input is enabled, but not wired to a
sensor, a false event may occur. The programming of the Analog Inputs starts by selecting a
"Usage Type". Figure 19 summarizes the paths possible for Programming an Analog Input.
Level 3 security is required for Analog Inputs 1 and 2. Level 2 security is required for Analog
Input 3. The key to programming them is to program the setpoints related to each input in order
from top to bottom. To program an Analog Input, do the following steps Select Analog Inputs on
the left. Determine which input is to be configured. For example, all of the setpoints for Analog
Input 1 have the text " 1" in their name. Next follow the steps below according to which Usage
Type is desired. Once an Analog Input is configured as a Resistive input type, a map must be
selected. Based on whether or not the selected option supports events, the list of setpoints
shown will adjust accordingly. If the selected option does not support events, then the
configuration is complete. If the selected option does support events, then continue and
configure the event thresholds and delays. Analog Input data ranges can be defined with
positive and negative values, but Event thresholds are only programmable as positive values.
Therefore, to prevent nuisance alarms for low warnings when using negative numbers for data
ranges, the Event Response Configuration can be disabled, if input data is acceptable to be
negative. Any value below the bottom point on the map or above the highest point on the map
will raise a corresponding diagnostic event. Also, all of the events associated with the Analog
Inputs have programmable time delays. Information on how to program these thresholds and
time delays can be found in Chapter 7, Setpoints. Depending on the situation, there may be
different ways to handle this. The following sections give options on how to handle these
situations. The V range should be used. The range between 3V and 5V will simply never be
used. The Maximum Data Range can be found graphically or algebraically. In this example, the
Maximum Data Range would be defined by the equation of the line after the slope is determined.
Since the data rises by 50 degrees for every volt, increasing two volts above the three volt limit
requires the maximum range to be degrees above the sensor limit of degrees, or degrees total.
However, as long as the sensor will not exceed 5V, the V range may be used. Since the data
rises by 90 degrees for every volt, decreasing one volt below the six volt limit requires the
maximum range to be 90 degrees below the sensor limit of degrees, or degrees total. These
outputs will sink a current to draw down a voltage of up to 30V DC down to Battery -. Outputs

can be configured by using the EMCP 4 display. This section will assume that the correct Level
2 or Level 3 Access has already been obtained. Alternately, the Cat Service Tool can be used to
configure these outputs. Figure 25 summarizes the paths possible for Programming Digital and
Relay Outputs. For information on obtaining Level 2 Access refer to Chapter 6 Security. This
section will assume that Level 2 or Level 3 Access has already been obtained. A large "X" under
an output number indicates an output that is disabled. A number under an output number
indicates an output that is programmed and active. The programmed Usage Type of the
selected relay or Digital Output is shown. Scroll DOWNto view the remaining parameters for this
output including physical and logical state. Care must be taken in configuring the correct
triggers. Only some of these can be configured for a specific System Event and even if it can be
configured, it may not be representative of the system requirements. No alarms or warnings will
be generated by the EMCP. Determine which output is to be configured. For example, all of the
setpoints for Relay Output 1 have the text " 1" in their name. Click the OK button to program.
This is useful when an existing SPN and text string do not exist for the required event. These
events can be configured and triggered similar to other events. However, these events are
unique in that their displayed text strings can be customized via the Cat Service Tool using any
character in the supported character set of the EMCP 4 software flash file. Furthermore, the Cat
Service Tool has the capability to upload a Modifiable Text Strings configuration file containing
previously saved custom event text strings from the computer, or download a configuration
from the EMCP 4 to the computer. In order to display a custom text string for an event, the
following steps must be taken: 3. The language must be set to the customer language, not to
Technician English. An example of entering a modifiable text string for Custom Event 1 is given
in Figure The user will always be able to revert back to Technician English from the selected
language that is supported by the flash file. However, when the EMCP 4 display is viewed in
Technician English, the user will not be able to view the custom text strings and will only be
able to view the default strings Custom Event X for a given input. The EMCP 4 has the capability
of supporting one flash file containing one secondary language at any particular time. If the
user is interested in having a new secondary language, a new flash file to configure the new
language must be installed. Therefore, the user is not able to install multiple flash files
supporting different languages simultaneously. The EMCP 4 supports Unicode characters from
the English character set, as well as the character set from the local language supported by the
file. It is the user's responsibility to install the preferred flash file with the correct language
support that will allow the modification of text strings. The user is also responsible for choosing
the appropriate operating system or Unicode text entry system for the chosen language. If, for
example, the PC keyboard setting is for U. English, it may be difficult to enter Russian or other
non-English characters. Different language software support different sets of characters.
Therefore, Modifiable Text String configuration files created in one language will not become
translated if new language software is flashed into the EMCP 4. The original text string will still
show as originally entered. Select "Modifiable Strings" under "Service" from the choices at the
top of the software screen. Page The "Modifiable Strings" screen will appear. The stored
strings, if any, will appear. For first time configuration, the strings will be blank. Select the
desired string data and click "Open". This opens the "Modifiable Strings" screen again. Edit as
desired, then save to ECM, or save to a file. Note:The Modifiable Text String parameter value's
field is initially blank until it is replaced with a custom text string parameter value. The custom
text string parameter value entered will replace the default strings. The user's Custom Text
Strings are displayed in the user's preferred language. If the service tool doesn't support the
user's preferred language, US English will be used. Note:The user must save any offline
changes before attempting to connect the Service Tool to the EMCP 4, or the changes will not
be saved. The user also has the option of uploading general configuration data to several EMCP
4 modules by means of a similar tool called Fleet Configuration. Both of these options are
accomplished through the Cat Service Tool software. To save and restore setpoints for other
optional modules on the EMCP 4 CAN data links, a similar procedure must be followed for each
individual module. The EMCP 4 configuration should be saved upon initial access or after any
configuration change. This will be required for future accessibility when exchanging or
replacing the EMCP 4 module. After the software loads the data, the replacement file parameters
will be shown. After any selection changes are completed, click "Save to File" from the bottom
of the ECM Replacement screen to save the file. Make sure to note where the file is stored.
Warning: When loading an ECM Replacement File, the engine operating hours will increase to
the newly loaded value if larger than the old value. To avoid this, deselect the Engine Operating
Hours setting. The software will prompt the user to open a previously saved ECM Replacement
file. Navigate to the location where the file is stored and click "Open". The software will confirm
opening the file. Click "OK". If another replacement file is to be programmed or if the user is

already at the ECM Replacement screen prior to opening a replacement file, press the "Load
from File" button at the bottom of the screen and follow steps 3 through 7 above. The above
steps, for uploading saved configuration data, will need to be repeated for each EMCP 4 module
needing same or similar setpoint configurations. For programming multiple units with the same
setpoints, it is recommended to use Fleet Configuration files. If the control is not in STOP, there
will be a message after the programming is complete. The message will show that none of the
Event Response Configuration setpoints were changed. This is useful for exercising gensets, or
cases where two or more generators are required to automatically share the duty of supplying a
load throughout the week. Using the PCT, each genset can be programmed to start and stop at
pre-set times. The PCT is capable of handling a seven day sequence with seven independent
starts happening one or more times each week. For example, if a standby set does not have
access to a utility supply to power a trickle charger, the PCT can be set for an hour a week to
keep the battery charged. Caution: External equipment such as a transfer switch is required to
ensure that the gensets are not stopped on load. All seven days can be selected, if desired. The
time must be programmed using a hour clock. Output 2 can be assigned to a programmable
output for connection to an external device. This external device can be used to control a load
bank, transfer switch or other device. The PCT has two internal outputs; these should not be
confused with the physical outputs of the control. The outputs are connected internally to the
control module. This allows the operator to configure a timed relay, for external connectivity.
Note:The outputs of all seven timers are tied together in an "OR" fashion. This means that if any
one, or more, timer is activated, then any output will activate depending on programming.
Output 2 is NOT enabled and will never activate, as programmed. RPM is intended to extend the
amount of time the generator can sit between runs before the control drains the batteries too
low to crank the generator in cases where a battery trickle charger is not fitted. When RPM is
enabled, the control will only enter RPM after a programmable time delay provided the generator
is stopped and no keys have been pressed during the delay time. It should be at a desirable
value. This value is the amount of time once the generator is at rest and after the last key-press
before the control will go into Reduced Power Mode. Engine speed must be 0 2. Remote Initiate
signal cannot be active 3. Approximately every 30 minutes it will do status checks of the control
for about 40 seconds. If any of these faults become active at this time, the system will respond
accordingly warning or shutdown LED indicators may turn on. During the semi-awake time any
active relays such as common alarm will energize. An active event will not prevent the control
from entering reduced power mode. If a programmable cycle timer is set to become active in the
near future, the timer before waking will be adjusted to ensure the controller wakes in time to
process the programmable cycler timer. An example of the topology for the EMCP 4. The
Accessory Data Link CAN 2 is used for local or remote communication among modules
associated with a single genset. The topology for the EMCP 4. Note:The devices shown in
Figure 37 are only representative; more remote devices can be connected, as long as the proper
lengths are maintained, and the termination resistor is placed at the end of the trunk. Refer to
Chapter 17 for the maximum number of devices supported on each level. Figure EMCP 4.
Different numbers of modules are supported for different levels of EMCP 4. The numbers of
modules supported on the CAN networks are given in Table For more information about
connecting modules to the CAN data links, refer to Chapter For further information see Chapter
The RS Annunciator module is an auxiliary alarm indication device, consisting of 16 pairs of
indicator LED's, and an audible horn. Each annunciator can be mapped to one of four
predefined group of alarms including custom groups based on application needs. For further
information on the Thermocouple module see Chapter It is connected to the generator exciter
and field, and communicates with the EMCP 4 for monitoring purposes. The Annunciator may
also be mounted separately from the generator set to provide Remote indication of system
operating and alarm conditions. Attached to the block is a 6-pin Deutsch adapter. The pin outs
for both are shown in Figure 38 and Table It is also flash programmable to update software
using the Cat Service Tool. The service tool software must be installed on a Windows PC. It will
respond to any event with a severity level chosen in the Severity Level column, regardless of
the Suspect Parameter Number. When Disabled is selected, the other three parameters cannot
be changed. Most supported SPNs can be selected from the list. The RS Annunciator uses a
custom masterslave communication protocol. The EMCP 4. Configuration takes place within the
EMCP 4. The RS Annunciator may also be mounted separately from the generator set to provide
Remote indication of system operating and alarm conditions. Figure 40 and Table 18 and The
lamp test function cycles continuously through two test modes while pressing and holding in
the Lamp Test button. The first mode is a column test mode. The left column of LED's will be lit
for one second while the right column is off. Then the right column of LED's will be lit for one
second, while the left column is off. This will occur twice. During the second run of this test

mode during the first cycle only , the horn will be on. The second test mode is an individual LED
test mode. At the completion of this test mode, the cycle will restart with the first test mode.
However, on subsequent runs of the first test mode, the horn will not turn on. The RS
Annunciator returns to normal operation once the lamp test button is released. Both cases have
different behavior and are outlined below. When an active event is received from the EMCP 4
and is acknowledged locally with a button press on the RS Annunciator module, any flashing
LED tied to that event will stop flashing and maintain a steady illumination and the horn will be
silenced. Note: Only the local RS Annunciator module that acknowledges the active event will
change the state of its flashing LED s and silence the horn. The acknowledge signal of the
annunciation is not broadcast to any other units on the RS Annunciator Data Link. Any flashing
LED tied to that event will stop flashing and maintain a steady illumination and the horn will be
silenced. After the 3 second period has timed out, the row representing the currently assigned
alarm group address will be powered on, the remaining 11 rows of LED's will not be powered
on. Upon reaching the Alarm Group 01 row 1 while cycling up through the Alarm Groups with
the Lamp Test button, an additional Lamp Test button press will bring the selection to Alarm
Group 04 row 4. Alarm Group's 01 and 02 support customization of the 32 events for the 16
LED's. The RS Annunciator configuration screen will be displayed with the Alarm Group Select
at the top left of the screen. There are two possible selections for Alarm Groups: 1 and 2. The
desired parameter must be chosen in the Suspect Parameter Number column. When Disabled
option is selected, the other three parameters cannot be changed. The Cat communication
adapter must be connected between the PC and the CAN data link on which the target
Thermocouple module is connected. When connecting the Thermocouple module, the user will
first see the Module Summary screen shown in Figure The service tool configuration tool
contains setpoints for configuring the Thermocouple module identification, as well as the
thermocouple inputs. This list shows the ECM serial number read-only of the module that is
connected, and allows for configuration of the ECU instance. Each thermocouple module on the
data link must have a unique ECU instance. If ECU instances are duplicated, one of the modules
must be disconnected and the other reconfigured to a different ECU instance. In this example,
as shown in Figure 44, the module was previously named Thermocouple Module 1, and after the
ECU instance is changed to 2 and the service tool reconnects, the name reads Thermocouple
Module 2. All twenty thermocouple inputs have identical parameters and options. Select the
appropriate configuration based on the type of thermocouple installed. All of the thermocouple
inputs support the same list of SPNs. To change the SPN, type in the number that corresponds
with the desired parameter as shown in Figure The service tool configuration tool, accessed by
pressing F5 or clicking the configuration tool icon on the toolbar, contains setpoints for
configuring the RTD module identification, as well as the RTD inputs. All eight RTD inputs have
identical parameters and options. Select the appropriate configuration based on the type of RTD
sensor installed. To change the SPN, type in the number that corresponds to the desired
parameter as shown in Figure Each of the delay time options corresponds with a particular
event type. The service tool configuration tool, accessed by pressing F5 or clicking the
configuration tool icon on the toolbar, contains setpoints for configuring the DIO identification,
as well as the inputs and outputs. The system will not function properly if ECU instances are
duplicated. Figure 55 shows the Discrete Input 1 Configuration list using the service tool
configuration tool. All twelve discrete inputs have identical parameters and options. The event
notification delay time sets the amount of time the input must remain active until the DIO
module triggers an event on the data link. Discrete Input 2, when set to Custom Event, will
trigger an event for Custom Event 2; likewise for all twelve discrete inputs. Certain
combinations may not be meaningful i. All eight Relay Outputs have identical parameters and
options. For the conditions labeled specific event, the relay will be activated upon receiving a
category of events either a single FMI or a set of FMIs for the SPN selected in the suspect
parameter number parameter. In this case, the DIO module will ignore the entry in the suspect
parameter number parameter. If the disabled condition is chosen, the Relay Output will not
activate on any condition. The host device is able to remotely monitor or control the genset
package equipped with the EMCP 4 in much the same way an operator does from the panel.
Note: See documentation of connected device to verify wiring configuration. Refer to your
generator set package documentation for the location of the service connectors. If upgrading
software, it may be important to back up the current configuration see Chapter 4. Flashing
application software does not affect the setpoints. However, if a problem occurs during
flashing, this backup can be used to quickly configure a replacement module. Record the
current software version information. This is seen in the ECM Summary screen. This is
information is useful to obtain the correct flash file if it is desired to return to the previous
version of software after flashing. The AC Overview Key information contains various AC

parameters that summarize the electrical operation of the generator set. The Engine Overview
information contains various engine parameters that summarize the operation of the generator
set. Pressing the key will also cause any amber or red flashing lights to turn off or to become
solid depending on the active status of the alarms. The Escape Key is also used to cancel out of
data entry screens during setpoint programming. If the Escape Key is pressed during setpoint
programming, none of the changes made on screen will be saved to memory. The Scroll Up Key
is also used during setpoint entry. During numeric data entry the Scroll Up Key is used in order
to increment the digits If the setpoint requires selection from a list, the Scroll Up Key is used to
navigate through the list. During numeric data entry, the Scroll Right Key is used to choose
which digit is being edited. The Scroll Right Key is also used during certain setpoint
adjustments to select or deselect a check box. If a box has a check mark inside the box,
pressing the Scroll Right Key will cause the check mark to disappear, disabling the function. If
the box does not have a check mark inside the box, pressing the Scroll Right Key will cause a
check mark to appear, enabling the function. The OK Key is also used during setpoint
programming in order to save setpoints changes. Pressing the OK Key during setpoint
programming causes setpoint changes to be saved to memory. The Down Key is also used
during setpoint entry. During numeric data entry the Down Key is used in order to decrement
the digits If the setpoint requires selection from a list, the Down Key is used to navigate down
through the list. During numeric data entry, the Scroll Left Key is used to choose which digit is
being edited. The Scroll Left Key is also used during certain setpoint adjustments to select or
deselect a check box. If a box has a check mark inside the box, pressing the Scroll Left Key will
cause the check mark to disappear, disabling the function. If the box does not have a check
mark inside the box, pressing the Scroll Left Key will cause a check mark to appear, enabling
the function. A flashing amber light indicates that there are unacknowledged active warnings. A
solid amber light indicates that there are acknowledged warnings active. A flashing red light
indicates that there are unacknowledged active shutdown events. A solid red light indicates that
there are acknowledged shutdown events active. Any condition that has caused an EMCP
shutdown event must be manually reset. If there are no longer any active shutdown events, the
red light will turn off. Click "Cancel". The following message is displayed: "No Data Is Available.
Figure 28 Load Figure 31 Load The replacement file parameters will be shown. SeeFigure Select
which ECM's configuration data is to be programmed into the EMCP 4 by adding, or removing
check boxes from the side of the parameters. Alarm Group 01, 02, 03, and Alarm Group Two of
these Alarm Groups, 03 and 04, are fixed and are not configurable and two Alarm Groups, 01
and 02, are reserved for custom event settings and are fully configurable. Selecting which of the
four Alarm Groups to configure the RS Annunciator is determined by the film that is placed on
the front left panel. The Alarm Groups and the events that make up the films for each of the
Alarm Groups are detailed below in Tables 23, 24 and Alarm Group selection and assignment
are determined by the desired functions of the RS Annunciator Custom or non-configurable and
the film that is placed on the front left panel that reflects the predefined events monitored by the
RS Annunciator. While handling the EMCP 4, extra attention is required to the back of the
control. The control may become damaged or inoperable if extra care is not taken. Page 3 Table
Shielded twisted pair cable is recommended. For the engine harness, use the 6V Wire. Part
number is available for lengths of up to ft. For longer runs, select a cable that meets SAE J
requirements. Not used on all systems 16 Shielded twisted triad cable is recommended. For
conduits inside facilities, use Belden For the engine harness, use the 4G Shielded Cable. If
Spring Spade or Ring Terminals are used, the connection between the terminals and the wire
should be crimped and soldered. The Connection between the wire and the terminal should be
crimped and soldered. For a description of the front view and navigation keys, refer to Appendix
B. The EMCP 4 parameters are organized with different levels of users in mind. These levels are
as follows: View, Control, and Configure. Some of the parameters are accessible from multiple
paths. For a complete menu structure, refer to Appendix A. Some parameters are only available
in certain configurations, for example, electronic engine ECMs provide more engine data than
what is available from mechanical engines. The sections below list all of the parameters
available, and on which level of EMCP 4 they may be available. Page 17 Parameters are
displayed with units, some of which are configurable. For changing units or setting other user
preferences see Chapter 4. Parameters that are not available to the EMCP 4 are shown as four
asterisks. This may indicate an incorrect software configuration, a wiring problem, or a problem
with the sensor. A minimum contrast setting reached by pressing and holding the down or left
arrow effectively blanks the screen, and a maximum contrast setting reached by pressing and
holding the up or right arrow effectively darkens the entire screen. Use the Arrow keys to adjust
the Preference as described below. Select the desired unit with the up or down arrows, or the
Function keys. They are located in the Configuration Tool. Select Display Preferences from the

left panel. The display units can be changed the same way other setpoints are changed with the
Service Tool. Scroll DOWN until scrolling stops 3. Scroll DOWN until the scrolling stops 3. Page
25 1. Press the DOWN arrow to select the customer language 7. Refer to Chapter 6. This
procedure must be performed on the EMCP 4. It only affects how the date is displayed on the
EMCP 4 display and the format of the event time stamps. In this configuration, Analog Inputs
are configured with the desired setpoints for the rated speed warnings and shutdowns. The idle
setpoints are still configured under the Engine Oil Pressure Monitor. Note: Level 3 password is
required. Page 33 3. Double click the Engine Coolant Temperature Sensor Configuration
setpoint to change this value from the drop down menu. Double click the Engine Oil Pressure
Sensor Configuration setpoint to change this value from the drop down menu. In this
configuration, Analog Input 1 normally used for Oil Pressure Sensor is configured with the
desired setpoints for the rated speed Oil Pressure warnings and shutdowns. The idle speed
step and idle oil pressure setpoints are still configured under the Engine Oil Pressure Monitor.
Security Level 3 is required to program Analog Input 1. Security Level 3 is required to program
Analog Input 2. This signal should be wired to a Digital Input. The new Service intervals will be
displayed. Caution: Be sure to change the password level back to LEVEL 3 after the reset, to
prevent inadvertently resetting the timer at other times! The security level required is level 3 but,
the required security level can be changed by using the Service Tool. Page 59 2. Select Service
Maintenance Interval on the left. The password entry screen will have 4 spaces. In each space a
numbers from 0 through 9 can be entered. The password can be from 1 to 4 digits and is
entirely user defined. Enter the password for either level 1 or level 2 if either of those passwords
have been defined. Record the 16 digit number and call the Cat Dealer TC with this number. The
TC will reply with another 16 digit number. The categories shown here match those in ET
version C. Older versions may have less, and newer versions may have more. The status of all
Digital Inputs is shown. A dash under an input number or letter indicates an input that is
programmed, but inactive. A large "X" under an input number or letter indicates an input that is
disabled. A number or letter under an input number or letter indicates an input that is
programmed and active. The programmed Usage Type of the selected Digital Input is shown.
Note: If a Digital Input is set to Disabled, then any faults or events on that input will not be
broadcast or annunciated on the network. To program an input, do the following steps:
Determine which input is to be configured. For example, all of the setpoints for Digital Input 1
have the text " 1" in their name. Configure the Active State Configuration setpoint according to
your wiringeither active High or active Low. Double click the Digital Input N Usage type to
change this value to Disabled from the drop down menu. Note: For Custom Events, each input
can only trigger the custom event number that matches the Digital Input number Digital Input 1
can only activate Custom Event 1, etc. The programmed Data Identification of the selected
Analog Input is shown. Scroll DOWN to view the remaining parameters for this input including
the actual value seen on the input. The Sensor Codes correspond to sensor maps as defined in
Chapter 9. Double click the Configuration Code setpoint to change this value from the drop
down menu. Double click the Data Identification setpoint to change this value from the drop
down menu. Page 97 2. Table 88lists the options and which, if any, events they support. If a
combination other than one indicated with a "y" in the table above is configured, the event will
not trigger any response by the EMCP 4. For pressures, the units are always kPa. For
temperatures, they are always degrees Celsius. For levels, they are always percent. For the
custom parameter type, they are unitless. The range for custom parameters is defined by the
selected sensor map if programmed for resistive. Once the Analog Input is configured as a
Voltage Input type, the linear mapping must be defined by entering the sensor voltage range
and the corresponding minimum and maximum physical measurement range. Table
88Configure each of the Minimum and Maximum Data Range setpoints by double clicking each
setpoint and typing a new value. If the selected Data Identification does support events, then
continue and configure the event thresholds and delays. Note: The units for the event
thresholds are not shown. The range for custom parameters is defined by the selected sensor
map. Note: If the Analog Inputs are set to Disabled, then any sensor faults or events will not be
broadcast or annunciated on the network. Resistive senders can use nonlinear sensor maps.
These maps are not available for Voltage or Current modes. Maps are predefined in the software
flash file, and can be selected by the customer. The status of all Relay or Digital Outputs is
shown. Relay and Digital Outputs follow the same steps. For simplicity, the examples below
show Relay Outputs. To program an Output, do the following steps Select Relay or Digital
Outputs on the left. To configure an Output as a System Event, go through the following menu
options: 1. Double click the Output N Event Trigger Condition setpoint to change this value from
the drop down menu. See Table 11 in Chapter Page To configure an Output as a Command or
Status Parameter, go through the following menu options: 1. See Table 10 in Chapter Page 4.

Page 6. Type the desired text string. The Modifiable Text String is considered a pair of text
strings, and the user has the option of customizing the pair of text strings. The second line has
less available space, because the event log index is also displayed on that line. Once all text
strings are entered for all events desired, click on the "Save to ECM" button on the bottom of
the screen. To then save the same file to the hard disk, click on the "Save to File This is
equivalent to clicking on the "Load From File Page 9. Once the file destination is found, click
"Save". Select kW Relay Setpoints on the left. Repeat the above steps to program an additional
timer. For the expansion modules, logs are not kept if power is cycled. The various states
indicated are explained inTable For example: the module is wired wrong Data Link , wrong
cable, or no terminating resistor. Hooking the Annunciator up with the power on. The various
states indicated are explained in Table For example: the module is wired wrong Data Link , or no
terminating resistor. Digital Input 1 shall be physically wired to the active status signal that is to
be used to trigger this programmed LED. The Fuel Control Relay or Engine Start Initiated active
status signal is continually active only while the engine is in running. Double click on an LED
pair to configure the pair. Select the Trigger condition for the pair in the drop down menu.
Select the Severity Level for the pair in the drop down menu. For a complete list of choices for
Severity Level, see the tables below. Select the Suspect Parameter Number for the pair in the
drop down menu. For a complete list of choices for Suspect Parameter Number, see the tables
below. The Failure Mode Identifier does not normally need to be programmed since the Severity
Level typically has this information embedded. See information below for a Diagnostic SPN.
Page 8. Two byte parameters have resolution of 0. Note: This port may be required to be used to
communicate to switchgear or other monitoring device. Only a single device can be used with
this port. If line polarization is implemented see Software Configuration Chapter Note: For more
details on setting up a Modbus network over a serial line, please refer to RS specifications or
Modbus specifications. See the Software Configuration Chapter To program this Data Link, do
the following steps: 1. Related Papers. By na than. By Dae Kim. By Jaya Go. PID Temperature
Controller. By Diego Navarrete. Download pdf. Remember me on this computer. Enter the email
address you signed up with and we'll email you a reset link. Need an account? Click here to
sign up. Usage: D 15B. Generator Set All Introduction Do not perform any procedure in this
Special Instruction until you have read the information and you understand the information.
Safety Section Use only proper tools and observe all precautions that pertain to the use of
those tools. Failure to follow these procedures can result in personal injury. The following
procedures should be observed. Work safely. Most accidents that involve product operation,
maintenance, and repair are caused by failure to observe basic safety rules or precautions. An
accident can often be avoided by recognizing potentially hazardous situations before an
accident occurs. The installer must be alert to potential hazards and have the necessary
training, skills, and tools needed to perform these functions properly. Wear safety equipment,
such as eye protection and foot protection, and other protection as is appropriate to the work
site. Safety precautions and warnings are provided in this instruction and on the product. If
these hazard warnings are not heeded, bodily injury or death could occur to you or to other
persons. Caterpillar cannot anticipate every possible circumstance that might involve a
potential hazard. Therefore, the warnings in this publication and the warnings that are on the
product are not all inclusive. Ensure that any tool, procedure, work method, or operating
technique you use that is not recommended by Caterpillar is safe. Ensure that product will not
damage or the product will be made unsafe by the operation, lubrication, maintenance, or the
repair procedures that are used. Personal injury or death can result from improper assembly
procedures. Do not attempt any assembly until you have read and understand the assembly
instructions. Accidental engine starting can cause injury or death to personnel working on the
equipment. Completely tape all metal surfaces of the disconnected battery cable end in order to
prevent contact with other metal surfaces which could activate the engine electrical system.
Accidental engine starting can cause injury or death to personnel. To prevent accidental engine
starting, turn the ignition switch to the OFF position, place a do not operate tag at the ignition
switch location and disconnect and tape the electrical connection to the stop solenoid that is
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