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January 12, 2016 
BOARD OF COUNTY COMMISSIONERS  

ORANGE COUNTY, FLORIDA  
IFB Y16-716-CC, Addendum No.3 

  
ORANGE COUNTY COURTHOUSE GENERATOR FUEL DELIVERY SYSTEM 

RETROFIT & MASTER CONTROLLER UPGRADE 
 

Bid Opening Date: January 19, 2016 at 2:00p.m.      
 
 

This addendum is hereby incorporated into the bid documents of the project 
referenced above. The following items are clarifications, corrections, additions, 
deletions and/or revisions to, and shall take precedence over, the original 
documents. Underlining indicates additions, deletions are indicated by 
strikethrough.  
 
A. The bid opening date remains January 19, 2016 at 2:00p.m. 

 
B.   Attached with this addendum, for informational purposes only, are 

schematic drawings related to the Courthouse generator fuel delivery 
system.  Those schematic drawings are paralleling AC, DC1-DC3, 
paralleling wiring diagram, PLC I/O, totalizer AC2, DC3, totalizer wiring 
diagram, basement fuel pump point schedule, and CEPS one line 
diagram. 

 
C. All other terms and conditions of the IFB remain the same. 
 
D. The Proposer shall acknowledge receipt of this addendum by completing 

the applicable section in the solicitation or by completion of the 
acknowledgement information on the addendum.  Either form of 
acknowledgement must be completed and returned not later than the date 
and time for receipt of the proposal. 

 
  

Receipt acknowledged by: 
 

______________________________ ________________________  
Authorized Signature    Date Signed  
 
______________________________  
Title  
 
______________________________  
Name of Firm  
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1 - CJC E-101 Pump Load Summary should read

Pump H/P 1/3   Amps 5.2

2 - CJC E-101 Hex Note 4 should read "Fuel Pump Control"  

3 - CJC E-101 Existing Generator Paralleling Switchgear  

Top to Bottom; Master Control, G1, G2, G3

4 - CJC P-101 Primary objective discussed during system  
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day tanks; Not the replacement of fuel pumps.
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Project Summary: 
 
SGM has been contracted to provide retro-commissioning services to determine the 
current conditions of the Generators Master Control System at the OC Courthouse, 425 
N. Orange Ave, and provide recommendations for the correction of any deficiencies 
found, upgrading to the latest technology, compliance with current codes, modification 
from analog controls to digital controls, to provide a reliable and accurate system. 
 

The 1995 Cummins/Onan generator master 
controller, located on the 3rd level of the CEP 
building in room E303 that looks out to the 3 
generators, has been identified to be at the 
end of its useful lifecycle due to parts that 
are no longer available.  This master 
controller synchronizes the (3) 
1500KW/1875KVA, 2400/4160V, 3 phase 
Cummins/Onan standby generators (Model 
# 1500DFMB) and the Onan Detector 12 
Genset freestanding control panel.   
 
 
 
 
 
 
 
 
 
 
 

 
 
Generator Master Controller Description: 
 
 
The master controller is constructed of discrete 
analog devices that are all hard wired together.  
The settings must all be manually adjusted and 
require periodic readjustment, which is a 
tedious and time consuming process.   The 
controller is tied to the Power  Monitoring and 
Control System (PMCS) through a programmable logic controller located in the 
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master/totalizer section of the Master controller.   
 
The master controller includes the following meters and switches in the generator 
sections for all 3 generators:   
 
 

1. AC Voltmeters (5K volt scale) 
2. Voltmeter selector switch 
3. Frequency meter 
4. AC amp meter (300A Scale) 
5. Amp meter selector switch 
6. AC Wattmeter, 2500KW scale 
7. Circuit breaker control switch with red 

(closed) and green (open) position lights 
8. Running time meters 
9. frequency control potentiometer  
10. Voltage adjustment potentiometer  
11. Generator control 3 position switch 

Auto/Off/Run.  With Green (auto mode) 
and Red (not in auto) indicating lights 

12. Synchroscope selector switch 2 position 
Off/On. 

13. Lamp test push button per section 
14. Demand mode standby light 
15. Generator running status light 
16. Cool down period status light 
17. Trouble pilot lights  

a. Low DC voltage 
b. Low engine temperature 
c. Hi engine temperature 
d. Low oil pressure 
e. Fail to synchronize 
f. Low fuel in the day tank 

18. Alarm pilot lights 
a.  Low coolant level 
b. Loss of field 
c. High engine temperature shut 

down 
d. Low oil pressure shut sown 
e. Reverse power 
f. Breaker failure 

 
19. Woodward Load sharing & Speed 

control 
20. Onan Scynchronizer 
21. Onan Paralleling Control 
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22. Relays, time delays, intelligent relays 
 
 
The following are all in the Master/Totalizer control section 
 

1. PLC 
2. Relays 
3. Manual lead generator synchronizing selector switch in the master section 
4. System test on/off 
5. Load restore on/off 
6. Load demand mode on/off 
7. Under frequency reset 
8. Alarm Silence reset 
9. Feeder breaker switch local/remote 
10. Load pick up  
11. Lamp test button 
12. Synchroscope meter (phase angle 

between bus and incoming set) 
13. Voltage (on emergency bus) meter (0-

5250V scale)  
14. Voltmeter switch 
15. Total load amperage meter (0-1200A 

scale) 
16. Ammeter switch 
17. Load KW meter (0-6000 KW scale) 
18. Frequency Meter (55-65 Hz) 
19. Indicators 

a. System test 
b. Load demand mode 
c. Load pick up 
d. Utility #1 Available 
e. Utility #2 Available 
f. Low fuel main tank 

20. Alarm indicators 
a. Emergency bus under frequency 
b. Utility #1 Failure 
c. Utility #2 Failure 
d. Load Shed 
e. Controller malfunction 
f. Control power failure 
g. Sync Lamps 

 
The generator breakers and protective relays are located in a separate piece of 
switchgear located on the second floor. 
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Control Sequence Summary 
 
Upon loss of the normal power source, opening SES 52-I1 and 53-I2 at the same time, 
or opening SES 52F1 and 52-F4 at the same time, the controller initiates an automatic 
start sequence for all three generators independently.  The first generator set to achieve 
90% of the normal voltage and frequency setting is connected to the bus via the power 
monitoring and control breakers.  The other generators are then prevented from 
connection at this time.  The second and third generators are then brought to set 
voltage and frequency with their respective synchronizer controlling to cause 
synchronization with the bus.  Upon achieving synchronization with the bus, the 
generator breakers will close and connect the generators to the bus one at a time.   
 
Within 10 seconds of normal power loss, the highest priority emergency loads are 
connected to the bus.  The remaining loads are then connected to the bus in priority 
sequence.  With the system running in the emergency mode, the microprocessor will 
continually monitor the total load on the bus.  If the total load on the bus can be safely 
carried by fewer generators than are on line, the controller will automatically shut down 
Generators in a sequence to allow the remaining units on the bus to operate closer to 
rated capacity.  This limits fuel consumption, injector fouling and wear on the system.  
Upon sensing that the bus reserve capacity is being reached, or on failure of an 
operating generator, the idle unit will automatically be started, paralleled and connected 
to the bus. 
 
Upon a failure of any generator, the controls will automatically initiate disconnect, 
shutdown and lock out of the failed generator.  Loads will be reduced automatically 
upon this failure in priority sequence to avoid overloading the emergency bus. 
 
When the normal power source is restored, the loads will be retransferred to the normal 
source and the generators will be disconnected from the emergency bus.  The 
generators will continue to run for a 15 min cool down period and then shut down.  The 
controls will automatically reset to prepare for the next power failure.       
 
The PMCS is responsible for preventing paralleling the generators with utility power.  
The control system is also capable of operation in the manual mode through the 
intervention of an operator.  The control system is capable of multiple safety shut downs 
to protect the generators from damage.  The alarms are noted in the description section.  
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Findings: 
 

• The controller is a very well built control panel with very neat craftsmanship with 

good layout and spacing of items.   

• There is no code violations with respect to the generator master controller noted. 
• The original construction specifications for the project had no provisions for the 

guarantee of spare parts for the system.  No spare parts are currently stocked on site 

at the facility.  

• The ammeters, voltmeters, watt meters, frequency meters (Yokogawa) are all 

standard products with readily available replacement parts.  The functionality of 

which would not affect the operation of the generators, but would provide incorrect 

information to any manual operators. 

• The pilot lights (Siemens) for indicating, alarm or trouble notification are all standard 

products with readily available replacement parts.  The functionality of which would 

not affect the operation of the generators, but would provide incorrect information to 

any manual operators.  There are a few currently not operating that would require 

lamp replacement, but this is a minor cost item. 

• The selector switches (Electroswitch) are all standard products with readily available 

replacement parts.  The functionality of which would not affect the automatic 

operation of the generators, but would prevent manual operators from being able to 

view or control the desired items.  There are a couple of switches missing their 

operating handles, but these could be replaced for very minimal cost. 

• The control relays (Diversified, Westinghouse, Basler) are all standard products with 

readily available replacement parts, but not necessarily a stock item for distributors 

and may take a day or two to procure.  Most of these relays are required for the 

proper operation in the automatic mode.  Relays have a useful life of a 100,000 

cycles electrically and 1,000,000 mechanically.  The relays are 19 years old and are 

subject to possible failure at this point.  Likely it would only limit one generator during 

the outage and would have no major effect on the operation of the emergency power 

system, but would increase the amount of load items that may need to be shed from 

the emergency power system. 

• The Load sharing & speed control module (Woodward 2301A), synchronizer (Onan 

300-2015), and paralleling control module (Onan 300-2014) are all specialized parts 

and not readily available.  The parts are currently available for purchase but we have 

been told that they are no longer manufactured.  The parts are approximately $600, 

$1,100, and $1,000 respectively. 

• The proposed new controllers are anticipated to be manufactured for the next 15 

years with spare parts available for an additional 10 to 15 years.  Replacement parts 

would be circuit boards that could be replaced very quickly to get the system back in 

operation if a failure occurs. 
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Conclusions and Recommendations 

 

• The controller is a very unique and specialized control enclosure.  Very few 

repair technicians in the state would have the skills and ability to repair such a 

complex system.  The trouble shooting time would be excessive. 

• Most items that would fail would only eliminate one generator and not the 

complete ability of the emergency power system.   

• The Generator Master controller is outdated and has many individual 

components that are not the latest technology.  In order to properly maintain the 

present controller, many spare parts need be purchased for replacements at this 

time before any existing distributor stock is depleted.  This would require the 

purchase of approximately $15, 000 in maintenance stock.  Repairs would be 

very expensive if needed. 

• We recommend the replacement of the control system with the latest digital 

control and networking technology (DMCS1000 Master and PCC3300 at each 

genset) to improve the performance, accuracy, reliability, cost of Ownership and 

ease of operator interface.  The new system would reduce the number of 

individual components required and provide for on board diagnostics with 

troubleshooting fault codes.  The new system would include remote HMI 

controllers in the doors of the old generator controller as well as at the PCC 3300 

at each genset.  Two 32 point annunciators would be provided in the doors of 

each generator section of the old generator controller to indicate NFPA 110 and 

extended faults.  This would provide the most reliable system for the Courthouse 

for years to come and make the maintenance far more user friendly with the 

menu driven structure.  The replacement would utilize the existing master 

controller enclosure and provide for all identical originally designed functionality 

as far as load shedding/sharing, sequencing, paralleling, metering, alarms and 

controllability.  This replacement has been budgeted at $200,000 from 

Cummins/Onan and can be performed without a complete shutdown.  Only one 

genset at a time would need to be removed from the system during the 

installation.  This pricing includes an exact functional replacement of what is 

existing.  This would continue to use hard wired inputs to the PLC as is presently 

done.  A complete estimate and description for the replacement has already 

been provided to the Owner from Onan/Cummins.   

• The system is also capable of modbus control.  This would eliminate the hard 

wired inputs and outputs from the PLC and utilize Modbus control.  The PLC 

would then be connected to the network or a single PC via Ethernet cables.  This 

would allow the county to utilize their network for remote access and control.  

This would allow the County to view alarms as soon as they occur and could be 

set to deliver to an e-mail or phone.  We would not recommend remotely 

controlling the generator for safety reasons and would have that functionality 

password restricted.  All ability to change or modify parameters of the control 

could be password restricted to allow the Owner to determine the level of access 
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they choose for each person or department.  We anticipate the additional of this 

remote access to be $8,000 including a copy of the software and programming.  

• We recommend the inclusion of a spare parts availability guarantee in the 

specifications for the new controllers.  We would recommend 25 years, but the 

Owner should determine the required years. 
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