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Abstract 
 
The Kotzebue Wind Power Project is a joint undertaking of the U.S. Department of Energy 
(DOE); Kotzebue Electric Association (KEA); and the Alaska Energy Authority (AEA). The 
goal of the project is to develop, construct, and operate a wind power plant interconnected to a 
small isolated utility grid in an arctic climate in Northwest Alaska.  
 
The primary objective of KEA’s wind energy program is to bring more affordable electricity and 
jobs to remote Alaskan communities. DOE funding has allowed KEA to develop a multi-faceted 
approach to meet these objectives that includes wind project planning and development, 
technology transfer, and community outreach. 
 
The first wind turbines were installed in the summer of 1997 and the newest turbines were 
installed in the spring of 2007. The total installed capacity of the KEA wind power project is 
1.16 MW with a total of 17 turbines rated between 65 kW and 100 kW. The operation of the 
wind power plant has resulted in a wind penetration on the utility system in excess of 35% 
during periods of low loads. 
 
This document and referenced attachments are presented as the final technical report for the U.S. 
Department of Energy (DOE) grant agreement DE-FG36-97GO10199.   Interim 
deliverables previously submitted are also referenced within this document and where reasonable 
to do so, specific sections are incorporated in the report or attached as appendices. 
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Introduction 
Kotzebue Electric Association (KEA) has collected wind resource data for seven years 
from numerous locations in the Kotzebue area. The purpose of the initial installation of 
monitoring equipment was to establish the general wind characteristics of the area. More 
sophisticated monitoring equipment was installed as KEA progressed towards the 
development of its wind project. The wind resource data are currently being collected 
from a hub-height meteorological (met) tower through the Supervisory Control and Data 
Acquisition (SCADA) system installed in 1999. The following summarizes KEA’s wind 
monitoring program and the on-site wind resource from July 1997 through June 2001. 

Data Collection 
In the summer of 1995, KEA installed a 33-m (110-ft) met tower on site and began data 
collection in August 1995 at heights of 19.5 m (65 ft) and 33 m (110 ft). This data 
collection effort suffered from marginal data recovery during its first few years. 
Accordingly, this study focuses on the data collected after July 1997, when the recovery 
rates increased to a satisfactory level.  
 
In August 1998, the met tower was relocated to a site approximately one rotor diameter 
upwind of the first row of turbines so that it could be used for performance evaluation 
purposes. Additional sensors were added to the tower and data were collected at 10 m, 
20 m, and 30 m (33 ft, 66 ft, and 98 ft). However, when the next seven AOC turbines 
were installed upwind of the first three turbines, they created wake impacts and the met 
tower data were no longer representative of the wind conditions at the site. 
 
In the summer of 1999, a second met tower was installed upwind of the ten-turbine 
project layout. This met tower is approximately two rotor diameters upwind of Turbine 8 
and serves as the source of wind data for the period June 1999 to July 2001.  
 
Table 1 shows the data recovery rates for the four-year collection period. Data were 
collected using the SCADA system, which averages data into ten-minute records. Where 
the data recovery rate was low, replacement data were used. For periods less than an 
hour, replaced data were computed based on an average of the wind speeds before and 
after the time period. For periods longer than an hour, when the 26.5-m anemometer was 
frozen but the lower sensors were not, a shear exponent of 0.2 and the lower-height wind 
speed were used to calculate the upper-level wind speed. When none of the sensors on the 
met tower were available, the turbine tower mounted anemometers were used to replace 
missing data.  

 



Kotzebue Electric Association Wind Power Project Wind Resource Report – July 1997 to June 2001 

Global Energy Concepts 2 June 2002 

 
 

Table 1.  Data Recovery Rates – July 1997 to June 2001 
 

Month 97-98 98-99 99-00 00-01 All Years
July 99.7% 100.0% 80.0% 65.8% 86.4%
August 99.5% 100.0% 100.0% 88.5% 97.0%
September 99.3% 97.7% 100.0% 100.0% 99.3%
October 68.5% 99.9% 100.0% 100.0% 92.1%
November 100.0% 99.7% 100.0% 100.0% 99.9%
December 99.6% 98.1% 99.0% 82.3% 94.8%
January 100.0% 100.0% 100.0% 100.0% 100.0%
February 96.2% 100.0% 100.0% 100.0% 99.1%
March 97.7% 100.0% 100.0% 100.0% 99.4%
April 100.0% 100.0% 100.0% 99.9% 100.0%
May 100.0% 100.0% 100.0% 96.9% 99.2%
June 100.0% 100.0% 88.0% 96.3% 96.1%
Annual Average 96.7% 99.6% 97.3% 94.1% 96.9%

Year

 
 
 
 

Wind Speed 
Table 2 compares the monthly and annual 26.5-m wind speeds from July 1997 through 
June 2001 to the estimated long-term site wind speed at 26.5 m. The long-term site 
average is based on 15 years of Kotzebue airport wind data correlated to the project site. 
The average wind speed at the site was below the long-term average from 1997 through 
2000. The lowest wind year was 1999-2000, with an average wind speed of 5.1 m/s, 16% 
lower than the long-term average of 6.1 m/s. The average wind speed for 2000-2001 was 
the highest, at 6.6 m/s, 8% above the long-term average. The average wind speed for the 
period 1997-2001 is 5.6 m/s, which differs from the long-term average of 6.1 m/s by 
0.5 m/s, roughly the width of a power class.  
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Table 2.  Mean Monthly 26.5-m Wind Speeds  
 

Month 97-98 98-99 99-00 00-01 Long term
July 5.5 4.1 5.5 5.7 5.8
August 5.2 5.3 5.3 6.8 6.5
September 5.5 5.5 5.1 5.8 6.4
October 5.7 6.7 4.8 5.6 6.6
November 8.4 6.1 4.5 7.3 7.1
December 5.4 5.1 4.2 9.7 6.2
January 5.8 5.4 5.3 7.1 6.3
February 4.3 6.2 7.2 9.4 6.7
March 6.5 4.7 6.5 5.3 5.5
April 6.4 6.6 4.9 7.3 5.3
May 4.9 4.0 4.4 4.0 5.3
June 4.3 5.0 3.7 4.6 6.0
Annual Average 5.7 5.4 5.1 6.6 6.1

Year

 
 
 
 
The variation between the high wind year (00-01) and the low wind year (99-00) is over 
22%. This significant variation is due mostly to variation in the winter storm cycles. One 
or two extra storm events per month during the winter season can account for this 20% 
increase in average wind speed. As shown in Figure 1, the inter-annual variation in wind 
speed is minimal during the spring and summer months. Comparing average monthly 
wind speeds from different years reveals differences no greater than 2.4 m/s for the 
March to September period. From October through February, the differences in monthly 
average wind speed are as high as 5.1 m/s.  
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Figure 1.  Monthly Wind Speed at 26.5 m 
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Figure 2 illustrates the average diurnal wind speed during the four-year period. The wind 
speed peaks around 3:00 p.m. and is at minimum around 8:00 a.m. The total variation is 
relatively small, averaging only 0.25 m/s over the period July 1997 through June 2001.  
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Figure 2.  Diurnal Wind Speed at 26.5 m – July 1997 to June 2001 
 
 
Figure 3 and Table 3 present the wind speed frequency distribution at Kotzebue in 
graphical and tabular form. Figure 3 shows the measured wind speed frequency 
distribution together with the Rayleigh distribution, which is often used to provide a 
simple estimate of the wind speed distribution. The Rayleigh distribution, based on the 
average wind speed, matches the actual wind speed distribution fairly closely in winds 
above 5 m/s. The Rayleigh distribution also provides a relatively accurate estimation of 
energy generation of the four-year period from 1997 to 2001, underestimating the actual 
energy production by 5%.  
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Figure 3.  KEA Wind Speed Distribution Compared to a Rayleigh Distribution – 
July 1997 to June 2001 
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Table 3.  Normalized 26.5-m Wind Speed Distribution – July 1997 to June 2001 
 

Bin 
(m/s)

Measured 
Hours

Bin 
(m/s)

Measured 
Hours

0.0 227 11.5 111
0.5 242 12.0 85
1.0 195 12.5 71
1.5 223 13.0 66
2.0 312 13.5 55
2.5 381 14.0 46
3.0 498 14.5 35
3.5 612 15.0 33
4.0 655 15.5 20
4.5 643 16.0 19
5.0 591 16.5 22
5.5 528 17.0 13
6.0 552 17.5 10
6.5 415 18.0 8
7.0 365 18.5 7
7.5 305 19.0 4
8.0 279 19.5 1
8.5 232 20.0 1
9.0 219 20.5 1
9.5 192 21.0 1
10.0 186 21.5 0
10.5 166 22.0 1
11.0 129 Total 8,760  

 
 

Wind Shear and Turbulence Intensity 
A wind shear value between 10 m and 26.5 m was estimated to be 0.19 over the four-year 
reporting period. The shear was calculated based on the power law formula using wind 
speed data above 4.0 m/s from all directions. The wind shear values obtained for July and 
May of the 2000-2001 reporting period are uncharacteristically low. This anomaly is due 
to several occurrences of negative wind shear caused by local ground winds during these 
months. These ground winds are relatively common at the KEA wind project, particularly 
during the summer when the low westerly winds occur.  
 
Tables 4 and 5 summarize the monthly wind shear and turbulence intensity during the 
period July 1999 to June 2001. Turbulence intensity is a relative indicator of the 
turbulence characteristics of the wind. Over the four-year period, the average turbulence 
intensity was 0.10 at wind speeds above 4 m/s (8.9 mph). This turbulence intensity is 
considered fairly low and unlikely to contribute to any operational problems.  
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Table 4.  Monthly Wind Shear – 10 m to 26.5 m 
 

Month 1999-2000 2000-2001 Average
July N/A 0.09 0.09
August N/A 0.20 0.20
September 0.13 0.19 0.16
October 0.19 0.22 0.20
November 0.26 0.25 0.25
December 0.22 0.26 0.24
January 0.14 0.26 0.20
February 0.20 0.22 0.21
March 0.23 0.23 0.23
April 0.23 0.16 0.20
May 0.17 0.05 0.11
June 0.20 0.13 0.16
Average 0.20 0.19 0.19

Wind Shear

 
 
 

Table 5.  Turbulence Intensity 
 

Month 1999-2000 2000-2001 Average
July N/A 0.14 0.14
August N/A 0.11 0.11
September 0.11 0.11 0.11
October 0.10 0.10 0.10
November 0.09 0.09 0.09
December 0.09 0.08 0.09
January 0.10 0.08 0.09
February 0.07 0.07 0.07
March 0.07 0.09 0.08
April 0.08 0.08 0.08
May 0.09 0.10 0.10
June 0.13 0.11 0.12
Average 0.09 0.10 0.10

Turbulence Intensity

 
 
 

Wind Direction 
Kotzebue experiences a strong seasonal wind direction pattern. The winter months, 
October through February, exhibit strong easterly winds. The summer months, from May 
to July, are characterized by westerly winds. The wind roses in Figures 4 through 6 
illustrate this seasonal variation for the year June 1998 to July 1999. The directional data 
recovery for this year was 82.5%. A wind rose for the entire four-year period (Figure 7) 
shows that although the wind has a strong tendency towards easterly and westerly, 
significantly more power is produced by the easterly winds since those are composed 
mainly of high-wind storms.  
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KEA Monthly Wind Rose:  July 1998
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KEA Monthly Wind Rose:  August 1998
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KEA Monthly Wind Rose:  September 1998

N

40

32

24

16

8

0W E

  

KEA Monthly Wind Rose:  October 1998
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Figure 4.  Monthly Wind Roses, July 1998 – October 1998 
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KEA Monthly Wind Rose:  November 1998

N

50

40

30

20

10

0W E

  

KEA Monthly Wind Rose:  December 1998
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KEA Monthly Wind Rose:  January 1999
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KEA Monthly Wind Rose:  February 1999
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Figure 5.  Monthly Wind Roses, November 1998 – February 1999 
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KEA Monthly Wind Rose:  March 1999
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KEA Monthly Wind Rose:  April 1999
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KEA Monthly Wind Rose:  May 1999
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KEA Monthly Wind Rose:  June 1999
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Figure 6.  Monthly Wind Roses, March 1999 – June 1999 
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Figure 7.  KEA Wind Rose, July 1997 – June 2001 
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As-Built Drawings 
Wales Wind Power Plant 
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WALES WIND-DIESEL SYSTEM 
ROTARY CONVERTER 

 
PARTS LIST 

(REV. 4) 
11/23/98 

 
 
ITEM 
NO. 

 
DESCRIPTION 

 
MANUFACTURER 

 
MFR. 
PART 

NUMBER 

 
ESTIMATED 

COST 

 
1 

 
DC MOTOR, RELIANCE ELECTRIC RPM III, DPG-FV 
ENCLOSURE, 125 HP CONTINUOUS DUTY, 1750 RPM 
BASE SPEED, 240V ARMATURE, 240V FIELD, STRAIGHT 
SHUNT FIELD WINDING, FRAME SIZE LC3212ATZ, WITH 
FOLLOWING MODIFICATIONS: 

50 RD-120 PULSE GENERATOR (SINGLE DIRECTION) 
32 AIR PRESSURE SWITCH WITH STANDARD ENCL. 
10  HIGH LIMIT THERMOSTAT ON INTERCOIL   

(PER QUOTATION #721-A-6279 BY RELIANCE ELECTRIC 
DENVER SALES OFFICE) 

 
RELIANCE 
ELECTRIC 

 
 

 
$19,236 

 
2 

 
AC SYNCHRONOUS GENERATOR, KAMAG 18, CODE 
04P02-1168, 125 KW @ 0.8 P.F., 80C TEMPERATURE RISE, 
480V, 3 PHASE, WITH BASLER MODEL SSR63-12 
VOLTAGE REGULATOR 
(PER QUOTATION #DM-2009-A) 

 
KATO 
ENGINEERING 

 
04P02-1168 

 
$7,512 

 
3 

 
FLEXIBLE DISC SHAFT COUPLING, THOMAS SERIES 52, 
TOMALOY DISCS, 5" SPACER LENGTH, 
COUPLING SIZE 262, HUBS WITH FINISHED BORES:  
2.750" AND 2.625" 

 
REXNORD 

 
 

 
$1,792 

 

 
4 

 
AC INDUCTION MOTOR, DESIGN C, 10 HP, 480V, 3 PHASE, 
FRAME SIZE 215T, BASE-MOUNTED, TEFC ENCLOSURE 

 
RELIANCE 
ELECTRIC 

 
P21G319 

 
$512 

 
5 

 
DRIVER GEARBELT PULLEY, 7/8" PITCH, 
2" WIDE, 30 TEETH, WITH SIZE E QD BUSHING, 
1.375" BORE 

 
BROWNING 

 
30XH200E 

 
$229 

 
6 

 
DRIVEN GEARBELT PULLEY, 7/8" PITCH, 
2" WIDE, 29 TEETH, WITH SIZE E QD BUSHING, 2.75" 
BORE 

 
BROWNING 

 
29XH200E 

 
$229 

 
7 

 
GEARBELT, 2" WIDE, 7/8" PITCH, 50.7” LONG 

 
BROWNING 

 
507XH200 

 
$146 

 
8 

 
MOTOR MOUNT & COUPLING GUARD 
(DESIGNED BY ROTARY CONVERTER VENDOR) 

 
RELIANCE SERVICE 
CENTER 

 
 

 
NC 

 
9 

 
BASE FRAME 
 

 
RELIANCE SERVICE 
CENTER 

 
 

 
$6,500 

 
10 

 
VIBRATION TRANSMITTER 

 
PMC/BETA 

 
162VTR-A-1 

 
$590 

 
11 

 
(8) VIBRATION ISOLATOR PADS, 6”X4”, NEOPRENE-
BACKED STEEL 

 
GRAINGER 

 
4C974 

 
$170 

 
 

 
ROTARY CONVERTER ASSEMBLY 

 
RELIANCE SERVICE 
CENTER 

 
 

 
$2,332 

 
ESTIMATED TOTAL COST 

$39,248.00 
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THERMOCOUPLE MOUNTING INSTRUCTIONS

INTERIOR VIEW OF SOUTH WALL

REV. 2           2/1/02

91 2 11

INDOOR AMBIENT:
DRILL 1/4" HOLE IN CABINET.  TACK
WELD PIPE COUPLING TO CABINET
INTERIOR.  MOUNT PROBE USING
COMPRESSION FITTING.

ROTARY CONVERTER 
CONTROL CABINET

OUTDOOR AMBIENT:
MOUNT PIPE FLANGE TO INTERIOR 
WALL.  DRILL 1/4" HOLE THRU 
WALL.  RUN 1/2" CONDUIT
FROM PROBE HEAD TO RCCC.

30A
DISC

ROTARY CONVERTER

7

MOUNT TERMINAL STRIP TO 
INSIDE OF JUNCTION BOX.  USE
ONE STRIP JACKET FOR EACH
THERMOCOUPLE.

DC MACHINE
JUNC. BOX

5 6 8 9

HEATER

UTILITY
OUTLET

ITEM 
NUMBER DESCRIPTION OMEGA PART NUMBER

1 TERMINAL BLOCK  TC PROBE TB-ICSS-14E-12
2 COMPRESSION FITTING BRLK-14-14

3
TC PROBE WITH PROTECTION 
HEAD NB3-ICSS-14E-12

4 ADHESIVE THERMOCOUPLES SA1-J
5 BARRIER TERMINAL STRIPS BS4
6 BARRER STRIP JACKET - J TYPE BSJ-J
7 SPADE LUGS, IRON SLIR-20
8 SPADE LUGS, CONSTANTAN SLCO-20
9 TC WIRE, SHIELDED, J TYPE EXPP-J-16S-TWSH

10 FLOOR FLANGE, 1/2" NPT
11 HALF PIPE COUPLING, 1/4" NPT



62.5/125 MMF DUPLEX FIBER OPTIC CABLE
WITH BAYONET ST-STYLE CONNECTORS

20

TRANSMIT
RECEIVE

PLC-1/0

10H
10L
SHLD

FB-1

WDCP TO RCCC CONNECTIONS

S. DROUILHET     

3/19/01     REV. 2

TXD+
TXD-
RXD+
RXD-

SIG. GND.

15
16
17
18
19

ROTARY CONVERTER
CONTROL CABINET

TB-4

6

WDCP DUMP LOAD
REQUEST (4-20 MA)

PLC-4/4

TRANSMIT
RECEIVE

7
8
9

TB-5

WIND-DIESEL
CONTROL PANEL

3
4
1
2
5 SIG. GND.

RXD+
RXD-
TXD+
TXD-

TB-5

RS-422 PLC-TO-PLC
COMMUNICATION

BR
WH
OR
YL
GR

BK
WH



WALES POWERHOUSE
DIESEL GENERATOR CONTROL PANEL

WIND-DIESEL
HYBRID POWER SYSTEM

MAIN CONTROL PANEL

(PLC MODEL 450)

AOC 15/50
TURBINE CONTROLLER

(PLC MODEL 250)

AOC 15/50
TURBINE CONTROLLER

(PLC MODEL 250)
PHONE CONNECTION
FOR DIRECTSOFT LINK

PLC-PLC NETWORK
VIA RADIO MODEM
MODBUS PROTOCOL
9600 BAUD

ANALOG SIGNALS
SHIELDED TWISTED PAIRS

(4-20 mA)

WIND-DIESEL
HYBRID POWER SYSTEM

ROTARY CONVERTER 
CONTROL CABINET

(PLC MODEL 450)

REMOTE I/O NETWORK
VIA RADIO MODEM
RM-NET PROTOCOL
38.4K BAUD

SCHOOL HYDRONIC LOOP

DUMP LOAD CONTROLLER

(REMOTE I/O SLAVE)

PHONE CONNECTION
FOR DATA REPORTING

DISCRETE CONTROL SIGNALS
(24VDC, 120VAC)

PLC-PLC NETWORK
ETHERNET
FIBER OPTIC LINK

DIESEL PLANT 
HYDRONIC LOOP

DUMP LOAD CONTROLLER

 

SLICE I/O NETWORK
TWISTED PAIR
SLICE PROTOCOL
614 KBAUD

WALES WIND-DIESEL SYSTEM

CONTROL COMMUNICATION DIAGRAM

REV. 3                 5/29/01

S. DROUILHET

control3.skf



VILLAGE ELECTRIC LOADS
(120V, 1-PH)

Battery Bank

WIND TURBINES
TOTALIZING

METERS
  M

M

(3) AOC 15/50 Wind Turbines
3 x 65 = 195 kW

(480V, 3-PH)

7.2 kV, 3-PH DISTRIBUTION SYSTEM

MVILLAGE LOADS
INDIVIDUALLY

METERED

ENERGY STORAGE SUBSYSTEM

Rotary
Converter

SCHOOL
HYDRONIC LOOP

TOTALIZING
METER

DUMP LOAD
CONTROLLER

DUMP LOAD
CONTROLLER

SCHOOL
HYDRONIC LOOP

DUMP LOAD
(6 X 24 = 144 kW)

POWERHOUSE
HYDRONIC LOOP

DUMP LOAD
METER

M

M

POWERHOUSE
HYDRONIC LOOP

DUMP LOAD
(90 kW)

480V, 3PH
STATION
SERVICE
PANEL

PLANT
TOTALIZING

METER

ROTARY
CONVERTER

METERS

M M

  

M

WALES POWERHOUSE

STATION
SERVICE
METER

M

#3:  168 kW Diesel
(Cummins LTA 10)

#2:  75 kW Diesel
(Allis-Chalmers 3500)

#1:  168 kW Diesel
(Cummins LTA 10)



WALES ROTARY CONVERTER CONTROL CABINET

REV. 19    10/25/01
ITEM 

NUMBER KEY
ITEM DESCRIPTION QTY MANUFACTURER CATALOG NO.

REVISED 
SINCE LAST 
REVISION

1 SW-1 EMERGENCY STOP BUTTON, THREE 
N.C. CONTACTS, WITH GUARD 1 ALLEN BRADLEY

800T-FXT6D4 AND 800T-N310 
(GUARD)

2 VSD-1
VARIABLE SPEED MOTOR DRIVE, 
"ALTIVAR 18", 460VAC 3-PHASE SUPPLY 
POWER, 20 HP RATING 1 SQUARE D ATV18D23N4U

3 GPR-1

GENERATOR PROTECTIVE RELAY, 
PARALLELED, 3PH OVERCURRENT, 
PHASE BALANCE,REACTIVE CURRENT, 
SYNC-CHECK 1 BASLER ELECTRIC BE3-GPR-P-1-B-V-S

4 PS-3 POWER SUPPLY, 24 VDC,2.4A, 
REGULATED OUTPUT, 120VAC INPUT 1

INTERNATIONAL 
POWER IHC24-2.4

5 VR-1 VOLTAGE REGULATOR, WITH SPIKE 
SUPPRESSION MODULE 1 BASLER ELECTRIC SSR63-12

6 WRN-1 SONALERT SIGNAL, 2900 HZ., 120VAC, 
PANEL MOUNT 1 MALLORY SC110

7 FU-3 FUSE, 600 V, 1 AMP, FAST ACTING, 
13/32" X 1.5" 11 BUSSMAN KTK-1

8
ELECTRICAL ENCLOSURE, HEAVY DUTY, 
MULTI-DOOR, WITH BACKPANEL, 82H X 
80W X 18D (NON-STANDARD HEIGHT) 1

CONTROL 
ENGINEERING CO 12MHDRH-082-080-018-DDUF

9 LOUVER KIT, 8" X 8" 6
CONTROL 
ENGINEERING CO 35336

10 FB-2,3 FUSE HOLDER TERMINAL BLOCK, 34 ENTRELEC M4/8.SF-115 657.25

11 FB-
4,5,6,7,8

FUSE HOLDER TERMINAL BLOCK, 13/32" 
X 1.5" 22 ENTRELEC MB 10/22.SF - 116.302.23

12 SA-2 RS-485 SURGE PROTECTOR 1 ENTRELEC PU4-200

13 TB-1,2,3,4 TERMINAL BLOCK, 600 V RATED, #22-#8 
AWG RANGE 118 ENTRELEC M6/8 #115 118.11

14 TB-5 TERMINAL BLOCK, THERMOCOUPLE 16 ENTRELEC MTC6 #115 206.22
15 DIN RAIL, 35 X 7.5 X1, TYPE PR30 1 ENTRELEC 173 220.05
16 END STOPS, TERMINAL BLOCK A/R ENTRELEC 114 588.10
17 END SECTIONS, TERMINAL BLOCK A/R ENTRELEC 118 368.16
18 CIRCUIT SEPARATORS,TERMINAL A/R ENTRELEC 114.825.05
19 JUMPER BARS, TERMINAL BLOCK A/R ENTRELEC A/N
20 TOP MARKER STRIPS, TERMINAL BLOCK A/R ENTRELEC A/N

21 FU-4 FUSE, 250 V, 1/4 AMP, SLO-BLO, 5X20MM 6
LITTELFUSE              
BUSS

239.250                                  
GMD-250MA

22 FU-6 FUSE, 250 V, 1/2 AMP, SLO-BLO, 5X20MM, 
250V 4

LITTELFUSE              
BUSS

239.500                                  
GMD-500MA

23 FU-16 FUSE, 1.5A, TIME DELAY, 250V, 13/32" X 
1.5" 1 BUSSMAN FNM-1.5

24 FU-8 FUSE, 1A, SLO-BLO, 5X20MM 4
LITTELFUSE              
BUSS

239.001                                         
GMD-1A

25 FU-9 FUSE, 40MA, FAST-ACTING, 5X20 MM, 
250V 10

LITTELFUSE              
BUSS

217.040                                         
GDB-40MA

26 SA-1 SURGE PROTECTOR-480V,3 PH, 4 W 1
MCG SURGE 
PROTECTION SPA-277Y

27 L-1 LINE REACTOR, 8 A, 5 mH 1 MTE CORPORATION RL-00803
28 L-2 DC LINK CHOKE, 32A, 2.7 mH 1 MTE CORPORATION 32RB003

29 L-3 LINE REACTOR, 55 A, 0.05 mH, NEMA 1 
ENCLOSURE 1 MTE CORPORATION RL-05512

30 CT-1,2 CURRENT TRANSFORMER, METERING 
CLASS, 250:5 2 OHIO SEMITRONICS 12976

31 CT-3 HALL EFFECT CURRENT SENSOR 1 OHIO SEMITRONICS CTF-500TT
32 CT-4 CURRENT TRANSFORMER, 250:5 2 OHIO SEMITRONICS 12271

33 CX-1
CURRENT SIGNAL CONDITIONER, 
CALIBRATED WITH CTF-500TT, 4MA=-500 
ADC,20MA=+500ADC 1 OHIO SEMITRONICS CTA800-E-Y-03

34 VT-1 VOLTAGE TRANSDUCER, 0-400VDC, 4-
20MA OUTPUT 1 OHIO SEMITRONICS VT7-008E

35 VT-2 VOLTAGE TRANSDUCER, 0-600VAC, 4-
20MA OUTPUT 1 OHIO SEMITRONICS VT-3940E

PARTS LIST FOR ROTARY CONVERTER CONTROL CABINET (DWG. #NWTC-SD-0001)

nrel Page 1 4/18/2002



WALES ROTARY CONVERTER CONTROL CABINET

ITEM 
NUMBER KEY

ITEM DESCRIPTION QTY MANUFACTURER CATALOG NO.

REVISED 
SINCE LAST 
REVISION

36 WT-1

WATT/VAR TRANSDUCER, 0-600V, 3-
PHASE, 4-WIRE, 4-12-20 MA OUTPUT, 
CALIBRATED WITH 250:5 CURRENT 
TRANSFORMERS: 4MA = -200 KW/KVAR, 
12MA = 0 KW/KVAR, 20MA = +200 
KW/KVAR 1 OHIO SEMITRONICS GWV5-006E-Y

37 PLASTIC WIRING DUCT, 2"W X 4"H A/R PANDUIT E2X4LG6

38

PS-1

DC OUTPUT POWER SUPPLY,  3-PHASE, 
480 VAC INPUT, 0-520 VDC OUTPUT, 10 
AMP, VOLTAGE LIMIT, 1-5 VDC CONTROL 
INPUT 1 PAYNE ENGINEERING MODEL 36E-4-10-9-11F

39

PS-2

DC OUTPUT POWER SUPPLY,  3-PHASE, 
480 VAC INPUT, 0-520 VDC OUTPUT, 30 
AMP, CURRENT LIMIT, 2-10 VDC OPTO-
ISOLATED CONTROL INPUT 1 PAYNE ENGINEERING MODEL 36E-4-30-12-20G

40 PLC-3 PLC CPU 1 PLC DIRECT D4-450
41 PLC-4 PLC EXPANSION UNIT 1 PLC DIRECT D4-EX
42 PLC I/0 BASE, 8-SLOT 2 PLC DIRECT D4-08B-1
43 ANALOG INPUT MODULE 1 PLC DIRECT F4-08AD X
44 ANALOG OUTPUT MODULE 1 PLC DIRECT F4-04DA
45 DIGITAL INPUT MODULE, 12-14 VAC/DC 1 PLC DIRECT D4-16NE3
46 RELAY OUTPUT MODULE, 8 PT. 3 PLC DIRECT F4-08TRS-2
47 ETHERNET MODULE, FIBER OPTIC 1 PLC DIRECT H4-ECOM-F
48 THERMOCOUPLE INPUT MODULE, J- 1 PLC DIRECT F4-08THM-J
49 SLICE I/O MASTER MODULE 1 PLC DIRECT D4-SM

50 CB-1
MAGNETIC BREAKER, 250A, 600VAC, 
1250-2500A TRIP RANGE, 1A/1B 
AUXILIARY CONTACTS, 1B ALARM 
CONTACTS 1 SQUARE D KAL3625032M-1212-2103

51 CPT-1
CONTROL POWER TRANSFORMER, 250 
VA, 240/480 V PRIMARY, 120 VOLT 
SECONDARY 1 SQUARE D 9070-TF250D1

52 CPT-2
CONTROL POWER TRANSFORMER, 100 
VA, 240/480 V PRIMARY, 24 VOLT 
SECONDARY 1 SQUARE D 9070-TF100D2

53 CPT-3
CONTROL POWER TRANSFORMER, 150 
VA, 240/480 V PRIMARY, 120 VOLT 
SECONDARY 1 SQUARE D 9070-TF150D1

54 CR-5 CONTROL RELAY, 3-POLE, 3 NO 
CONTACTS, 120VAC COIL 1 SQUARE D 8501-XO30-V02

55 UNIVERSAL HANDLE AND OPERATING 
MECHANISM 1 SQUARE D 9422-ARP11

56 GB-1 EQUIPMENT GROUND BAR 1
SQUARE D OR 
EQUIVALENT PK18GTA

57 CR-1 CONTACTOR, 250A, 480VAC, 3PH, IEC 
STYLE, 120VAC COIL 1

TELEMECANIQUE 
(SQUARE D) LC1F265-G7

58 CR-2 CONTACTOR, 500A, 480VDC RATED, 2P, 
IEC STYLE, 120VAC COIL 1

TELEMECANIQUE 
(SQUARE D) LC1F5002-F7

59 CR-3 CONTROL RELAY, 4 NO CONTACTS, 
120VAC COIL 1

TELEMECANIQUE 
(SQUARE D) CA2KN40F7

60 CR-4 25A, 480VDC RATED, 3P, IEC STYLE 
CONTACTOR, 120 VAC COIL 1

TELEMECANIQUE 
(SQUARE D) LC1D2510-G6

61 OL-2 OVERLOAD RELAY 1
TELEMECANIQUE 
(SQUARE D) LR2D13

62 AUXILIARY CONTACT BLOCK FOR LC1F 
CONTACTOR, 2 N.O. 1

TELEMECANIQUE 
(SQUARE D) LA1DN20

63 OL-1 OVERLOAD RELAY, SOLID STATE, 132-
220A, CLASS 10 1

TELEMECANIQUE 
(SQUARE D) LR9F5371

64 LUG KIT 1
TELEMECANIQUE 
(SQUARE D) DZ2FH6

65 OVERLOAD RELAY MOUNTING PLATE 1
TELEMECANIQUE 
(SQUARE D) LA7F901

66 OI-1 TOUCHSCREEN OPERATOR INTERFACE, 
6" SCREEN, 24VDC, STN COLOR 1

TOTAL CONTROL 
PRODUCTS ABK-2D100-S2P/SER

nrel Page 2 4/18/2002



WALES ROTARY CONVERTER CONTROL CABINET

ITEM 
NUMBER KEY

ITEM DESCRIPTION QTY MANUFACTURER CATALOG NO.

REVISED 
SINCE LAST 
REVISION

67 SC-1 701A DIGITAL SPEED CONTROL, HIGH 
VOLTAGE POWER SUPPLY 1

WOODWARD 
GOVERNOR 8280-182

68 FB-1 FUSE HOLDER TERMINAL BLOCK, 
5X20MM, DOUBLE DECK 16 ENTRELEC M4/8.D2.SF-115.604.21

69 PDB-1
POWER DISTRIBUTION BLOCK, (1) #6-
350MCM MAIN, (1) #6-350MCM 
SECONDARY, ONE POLE 1 SQUARE D LBA163101

70 PDB-2
POWER DISTRIBUTION BLOCK, (2) #4-
350MCM MAIN, (2) #4-350MCM 
SECONDARY, ONE POLE 1 SQUARE D LBA165202

71 SHIELDING CONNECTOR FOR ITEM 68 16 ENTRELEC CBD2S - 178 408.14

72 CR-6
CONTROL RELAY, PLUG-IN, MINIATURE, 
3PDT, 24VAC COIL, 10A CONTACT 
RATING 1 SQUARE D 8501-RS43-V14

73 CR-7,8
CONTROL RELAY, PLUG-IN, MINIATURE, 
2PDT, 120VAC COIL, 10A CONTACT 
RATING 2 SQUARE D 8501-RS42-V20

74 INTERFACE CABLE 1
TOTAL CONTROL 
PRODUCTS HMI-CAB-C86

75 EXPANSION CABLE, PLC 1 PLC DIRECT D4-EXCBL-2

76 CX-2 DC CURRENT TRANSDUCER, 0-10 A 
INPUT,   4-20 MA OUTPUT 1 OHIO SEMITRONICS CT7-015E

77 CR-9 CONTACTOR, 6A, 480VAC, 3PH, IEC 
STYLE, 120VAC COIL 1 SQUARE D LC1K060F7

78 FU-1 FUSE, 1.6A, 500V, TIME DELAY, 
13/32"X1.5" 4 BUSSMAN FNQ-1.6

79 PDB-3
POWER DISTRIBUTION BLOCK, (1) #14-
2/0 MAIN, (8) #14-6 SECONDARY, THREE 
POLE 1 GOULD 67093

80 BASE EXPANSION CABLE 1 PLC DIRECT D4-EXCBL-2
81 R-1 POWER RESISTOR, 75 OHM, 100 WATT 1 OHMITE L100J75R

82 FU-10 FUSE, 0.25A, FAST-ACTING, 
250V,5X20MM 15

BUSSMAN                       
LITTELFUSE

GMA-250MA                          
235.25

83 FU-11 FUSE, 12A, TIME DELAY, 500V, 13/32" X 
1.5" 3 BUSSMAN FNQ-12

84 OL-3 OVERLOAD RELAY, 0.8-1.2A, CLASS 10 1 SQUARE D LR2K0306

85 FU-12 FUSE, 0.25A, TIME DELAY, 600V, 13/32" X 
1.5" 1 BUSSMAN FNQ-R-1/4

86 FU-13 FUSE, 4A, TIME DELAY, 250V 1 BUSSMAN FNM-4

87 FU-14 FUSE, 0.5A, TIME DELAY, 500V, 13/32" X 
1.5", REJECTION BASE 6 BUSSMAN FNQ-R-1/2

88 FU-15 FUSE, 2A, TIME DELAY, 250V, 13/32" X 
1.5" 1 BUSSMAN FNM-2

89 FB-9,10 FUSE BLOCK, 3-POLE, J-TYPE 2 BUSSMAN J60060-3CR
90 FB-11 FUSE BLOCK, 2-POLE, H-TYPE 1 BUSSMAN H60060-2CR
91 L-4 LINE REACTOR, 25 A, 2.0 mH 1 MTE CORPORATION RL-02503

92 L-5 LINE REACTOR, 25 A, 2.0 mH, NEMA1 
ENCLOSURE 1 MTE CORPORATION RL-02513

93 CT-5 HALL EFFECT CURRENT SENSOR 1 OHIO SEMITRONICS CTL-50T

94 CX-3
CURRENT SIGNAL CONDITIONER, 
120VAC SUPPLY POWER, CALIBRATED 
WITH CTL-50T, 4MA=0 
ADC,20MA=+50ADC   1 OHIO SEMITRONICS CTA-215

95 FU-2 FUSE, 40A, TIME DELAY, 500V 6 BUSSMAN LPJ-40SP

96 FU-5 FUSE, 35A, TIME DELAY, 500V, CURRENT-
LIMITING 2 BUSSMAN LPS-RK35SP

97 AR-4

GROUND FAULT MONITOR, FOR AC 
GROUNDED SYSTEMS, INTEGRAL 
CURRENT TRANSFORMER, 1 SPDT 
ALARM RELAY, 120 VAC SUPPLY POWER 1 BENDER RCM465-13

nrel Page 3 4/18/2002



WALES ROTARY CONVERTER CONTROL CABINET

ITEM 
NUMBER KEY

ITEM DESCRIPTION QTY MANUFACTURER CATALOG NO.

REVISED 
SINCE LAST 
REVISION

98 AR-5
GROUND FAULT MONITOR, FOR AC OR 
DC UNGROUNDED SYSTEMS, 2 SPDT 
ALARM RELAYS, 120 VAC SUPPLY 1 BENDER IR475LY-413

99 AR-1,2,3,6
ALARM RELAY, CURRENT/VOLTAGE 
INPUT, 2 SPDT RELAY OUTPUTS, 24 VDC 
SUPPLY POWER 4

ACTION 
INSTRUMENTS G108-0001

100 FT-1,2

FREQUENCY TRANSDUCER, PULSE 
INPUT, 0-20 MA OUTPUT, 24 VDC SUPPLY 
POWER 2

ACTION 
INSTRUMENTS G478-0001

101 IL-1 INDICATOR LAMP BASE, 1" MOUNTING 
HOLE, FOR S-6 SCREW BASE BULB 1

NEWARK 
ELECTRONICS 45F606

102 AMBER LENS, INDICATOR LAMP 1
NEWARK 
ELECTRONICS 50F6060

103 LAMP, 6W, 120VAC, INCANDESCENT, S-6 
SCREW BASE 1

NEWARK 
ELECTRONICS 96F5796

104 RESISTOR MOUNTING BRACKET 2
NEWARK 
ELECTRONICS 13F099

105 DVM-1 DIGITAL DISPLAY, +/- 300 VDC INPUT, 
120VAC SUPPLY POWER 1 RED LION CONTROLS APLVD400

106 SW-2
TOGGLE SWITCH, SEALED, 2 POLE,  3 
POSITION, (ON)-ON-(ON), MOMENTARY 
ACTION, SCREW TERMINALS 1 HONEYWELL 2TL1-70

107 FU-17 FUSE, 2A, FAST ACTING, 250V, 5 X 20 MM 1 BUSSMAN GMA-2

108 CR-10,11
CONTROL RELAY, PLUG-IN, MINIATURE, 
3PDT, 120VAC COIL, 10A CONTACT 
RATING 2 SQUARE D 8501-RS43-V20

109 CR-12 32A, 480VDC RATED, 3P, IEC STYLE 
CONTACTOR, 120 VAC COIL 1

TELEMECANIQUE 
(SQUARE D) LC1D3210-G6

110 OL-4 OVERLOAD RELAY, 17-25A, CLASS 10 1 SQUARE D LR2D1322

111 AR-7
ALARM RELAY, VOLTAGE INPUT, 2 SPDT 
RELAY OUTPUTS, 120 VAC SUPPLY 
POWER 1

ACTION 
INSTRUMENTS AP1090

112 ANALOG OUTPUT MODULE, 16 CHANNEL 1 PLC DIRECT F4-16DA-2

113 PS-4 POWER SUPPLY, SWITCHING, 12VDC/2A 
OUTPUT, 120VAC INPUT 1 ENTRELEC 2.423.418.10

114 DAQ-1 DATA ACQUISITION INTERFACE FOR PC 
PARALLEL PORT 1

NATIONAL 
INSTRUMENTS

DAQPAD-M1O-16XE-50               
DAQPAD-TB-52

115 MDM-1
RADIO MODEM 1 UC WIRELESS ISM900-4C297

116 SURGE ARRESTOR, ANTENNA 1 POLYPHASER IS-50NX-C2
117 REMOTE I/O MASTER MODULE 1 PLC DIRECT D4-RM
118 PLC FILLER MODULE 4 PLC DIRECT D4-FILL
119 R-2 RESISTOR, POWER, 2.5KOHM, 5W 1

120 C-1 CAPACITOR, MOTOR RUN, 1.0 uF, 600 
VAC 1

121 ANALOG INPUT MODULE, 4 CHANNEL, 
ISOLATED 1 PLC DIRECT F4-04ADS X

122
123
124
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EXPANSION MODULE

REV. 3                  5/25/99

PLC-4/CPU

120 VAC-L
120 VAC-N

CPT-1

FB-3-6
TB-3-6

0 V
24 VDC

PLC-4/0

0 V
24 VDC

PLC-4/1

0 V
24 VDC

0 V
24 VDC

PLC-4/2

PLC-4/3

OPEN
170-264 VAC

D4-EX

120 VAC - L

SHORT
85-132 VAC

120 VAC - N

CHASSIS GND
LOGIC GND

24 VDC- OUT
24 VDC+ OUT



ETHERNET MODULE (RCCC TO WDCP LINK)

REV. 0           2/17/00

PLC-4/4

DIP SWITCH SETTINGS

MODULE ID = 2

4567

ON

2 013

RECEIVE

TRANSMIT

H4-ECOM-F



NOTES
1.  Connect shields to the 0 V of the module or the 0 V of the power supply
2.  Unused voltage and current inputs should remain open (no connections)

REV. 4          3/19/01

PLC-4/3 ANALOG OUTPUTS

PLC-4/CPU
24V+
0V

VR-1

TB-1
25
26

RD

BK

24
23

13
14

TB-1

SC-1 22
21

BK

BK

WH

WH

BK

BK

WH

WH

Module Jumper Settings
Channel 2

Current Jumper

0 VDC
24 VDC

Channel 4Channel 3 Channel 1

+/- 2.5V SPEED CONTROL BIAS

0-10 V BATTERY CHARGING CONTROL SIGNAL

+10 V POWER SUPPLY TO TACHOMETER

+/- 2.5V VOLTAGE REGULATOR BIAS

CH3 +V
CH3 -V

CH4 +V
CH4 -V

CH1 +V

CH2  -V

CH1  -V

CH2 +V

F4-04DA

(Y70 - Y107)



PLC-4/CPU

FROM WDCP
ANALOG OUTPUT 10L

ANALOG INPUTS

NOTES
1.  Use a 0.040 A, fast-acting fuse for all 4-20 mA current loops
2.  Jumper +V to COM on unused channels.
3.  Ground shields at signal source (i.e., transducer end).
4.  Frequency transducer FT-1 must be calibrated periodically (and
after replacement) using a precision frequency generator.  Adjust
sensitivity per manufacturer's instructions.
6.  All analog modules in PLC-4 derive 24 VDC supply power from PLC-4/CPU.

REV. 7       10/25/01

PLC-4/2

33

GND

SC-1

6
5

PONY MOTOR  DRIVE SPEED REFERENCE
(BUS FREQUENCY)

TB-1
29
30

10HFU-9

FB-1
9H
9L

FU-9

BK

RD

FT-1
21
22

BL

BL/WH

41

52
51

42

FT-1 DIP SWITCH SETTINGS

OUTPUT:    0-10 VDC = 50-70 HZ.

SENSITIVITY:    HIGH

Offset Selection
PLC-4/2 Jumper Settings

Number of
Channels

10

1V 0V

UniBi

Polarity

Signal Range
Selection

24V+
24V-

0 VDC
24 VDC

1 2 3 4 5 6 7 8 9 10

WH

GN

RD

BK

CH2 IN
CH2 COM

F4-04ADS

CH1 COM
CH1 IN

(X60 - X77)

PLC-4/CPU
24VDC+
24VDC-

TB-7-3
TB-6-3

WDCP SECONDARY LOAD REQUEST

ROTARY CONVERTER FREQUENCY

NOTE:  SEE DRAWING #NWTC -SD-0003 (SHEET 1) 
FOR WIRING OF FREQUENCY INPUT TO FT-1.

CH1 R

CH2 R

CH3 IN
CH3 COM
CH3 R

CH4 IN
CH4 COM
CH4 R



Number of
Channels

+2

Voltage or Current Selection
for each channel

+4

LOSS OF FIELD CURRENT RELAY AR-3 41

ANALOG INPUTS

VIBRATION
TRANSMITTER

NOTES
1.  Use a 0.040 A, fast-acting fuse for all 4-20 mA current loops
2.  Connect unused channels  to 0 V or install current jumpers
3.  Ground shields at signal source (i.e., transducer end).
4.  All COMMON  terminals are internally connected to 0 V.
5.  Alarm relays AR-2 and AR-3 must be calibrated periodically
(and after replacement) using a precision milli-amp source.

REV. 9      3/19/01

PLC-4/1

TB-AR3

19

21
22

20

18
TB-1

6
CX-2 5

1
2
3

7L

FU-9 8H
8L

FU-9 7H

BK

WH
FU-9 6H

6L

DC MACHINE OVERCURRENT RELAY

5 FU-9 4H

TB-AR2

6

42

CX-1 5

AR-2 41
42

1
2
3

FU-9 5H
BK

WH
5L

4L

1

WT-1 2
2a

VT-2

6
VT-1

1
2

FB-1

FU-9

FU-9

2L

1H

2H

1L

FU-9 3H
3L

AR-3 DIP SWITCH SETTINGS

BATT. CHRGR. AMPS

VIBRATION

AR-2 DIP SWITCH SETTINGS

Polarity

+1

21

PLC-4/1 Jumper Settings

3

Signal Range
Selection

74 5 6 8

UniBi 1 2 3 4 5 6 7 8 9 10

INPUT RANGE:    0-20 MA
ALARMS:  A = LOW, B = HIGH
UNIPOLAR, FAILSAFE

WH/GN

WH/RD

WH/YL

PLC-4/CPU
24V+
24V-

WH/BK

CH7 COM
CH8 IN
CH8 COM

0 VDC
24 VDC

CH7 IN
CH6 COM

INPUT RANGE:    0-20 MA
ALARMS:  A = LOW, B = HIGH
UNIPOLAR, FAILSAFE

71 2 3 4 5 6 8 9 10

AC VOLTS

AC KVAR

AC KW

DC FIELD AMPS

DC AMPS

DC VOLTS

CH6 IN
WH

GN

CH5 COM
BK

CH5 IN
RD

WH/RD

WH/GN

WH/BK

WH/YL

F4-08AD

CH1 COM

CH2 COM
CH3 IN

CH1 IN
RD

CH2 IN

BK

WH

GN

CH3 COM

CH4 COM
CH4 IN

(X40 - X57)



THERMOCOUPLE INPUTS

14

NOTES
1.  Terminate shields at the respective signal source
2.  Leave unused channels open (no connection)

REV. 5                3/19/01

PLC-4/0

15
16

PLC-4/CPU

3

12
13

9
10
11

5
6
7
8

4

1
2

TB-5

CH7+

24V+
24V-

Fahrenheit/Centigrade
Temperature/Counts

Jumper Settings
Number of
Channels+1

+4
+2

O VDC
24 VDC

CH8+
CH8-

DC FIELD WNDG. TEMP #2

CH2-

COM

CH6+
CH7-

CH6-
CH5+
CH5-

CH3-

CH4-
CH4+

CH3+

CH2+

(X20 - X37)

F4-08THM-J

CH1+
CH1-
COM

OUTDOOR AMBIENT TEMP

DC FIELD WNDG. TEMP #1

BATTERY TEMP #3

BATTERY TEMP #4

BATTERY TEMP #1

BATTERY TEMP #2

INDOOR AMBIENT TEMP



REV. 6    3/2/00

PLC-3/CPU CPU MODULE

TO TOUCH SCREEN

15
16
17
18
19
20

TB-4

120 VAC-N
120 VAC-L

CPT-1

PORT 3

*120 ohm, 1/4W

RD
BK
WH
BK
GN

ITEM 74

*

12 TXD+
TXD-
RXD+
RXD-
0V

13
24
25
7

D4-450

RUN 1

RUN 2

24 VDC- OUT
24 VDC+ OUT

120 VAC - N

SHORT FOR
85-132 VAC

CHASSIS GND
LOGIC GND

120 VAC - L

PORT 2

FB-3-5  (FU-6)
TB-3-5



DIGITAL OUTPUTS

NOTES

1.  Module includes one replaceable fuse per common.  Wickman # 19379-K-10A

2.  See RCCC Power Wiring Schematic for details of CR-10 and CR-11 coil circuits.

REV. 9           3/19/01

PLC-3/7

9

9

5

CR-11

CR-10

5

TB-1
27
28

TB-1
7
8
9
10

WH
BK

BK
WH

6NO

7NO
7C

F4-08TRS-2

(Y60 - Y67)

1N0

4NO
4C

6C

5C
5NO

3NO
 3C

2C
2N0

1C

0NO
0C

DC GROUND FAULT RELAY RESET

PONY MOTOR RUN

DC ALARM RELAY RESET

VENTILATION DAMPERS OPEN

EXHAUST FANS RUN

SEE NOTE 2



REV. 10       3/19/01

EMPTYPLC-3/6

D4-FILL



OVERRIDE FAILED
SPEED FUNCTION

OUTPUT CALIBRATION:    4-20 MA = 3000-4200 HZ.
                                                           (50-70 HZ ELECTRICAL)
SENSITIVITY SWITCH:  HIGH

FT-2 DIP SWITCH SETTINGS

CLOSE FOR
RATED SPEED

CLOSE TO RUN

ROTARY
CONVERTER

TACHOMETER

SPEED FEEDBACK TO
PONY MOTOR DRIVE

AIC
COM

VSD-1 TB-1
32
31
33

AR-6

41
42

AR-1

FT-2

16
17

15

41
42

51
52

41
42

16
15

NOTES:

1.  Module includes one replaceable fuse per common
(Wickman # 19379-K-10A).

2.  Frequency transducer FT-2 must be periodically 
recalibrated (or after replacement) using a precision 
frequency generator.  After reconnecting transducer
input, re-adjust transducer sensitivity per manufacturer's
instructions.

3.  Alarm relays AR-1 and AR-6 must be periodically
recalibrated (or after replacement) using a precision
milli-amp source.

REV. 8              8/11/00

DIGITAL OUTPUTSPLC-3/5

9

11 13

14

TB-1

75k
1/2 WATT

12

10

PS-1

SC-1

3

25R
2 WATT

4

FAILSAFE
ENABLE

10
11

GPR-1

8

1 2 3 4 95 6 7 8 10

+21VDC

7
5

INPUT RANGE:    0-20 MA
ALARMS:  A = LOW, B = HIGH
UNIPOLAR, FAILSAFE

1 2 3 4 5 6 7 8 9 10

AR-1 & AR-6 
DIP SWITCH SETTINGS

8  3C

14

9

10

11

12

13

12
13

9

7NO
7C

6NO
6C

5NO
5C

4NO
4C

3NO

24

7
6

TB-1
23

0C

1N0

2N0
2C

0NO

1C

F4-08TRS-2

(Y50 - Y57)

GPR OUTPUT DISABLE

SPEED CONTROL ALTERNATE DYNAMICS

RAISE SPEED

LOWER SPEED

GPR TRIP RESET

BATTERY CHARGER ENABLE

GPR PROGRAM ENABLE

DC FIELD CONTROL ENABLE



12

A1

96

A1

A1

14

14

A1 A2

DIGITAL OUTPUTS

NOTES:

1. Module includes one replaceable fuse per common.  Wickman # 19379-K-10A

2.  Physical connection of 120 VAC-H wiring shown at right.

PLC-3/4

REV. 16     8/11/00

CR-1-AUX
61 62 A1 A2

CR-12
96 95

OL-2

CR-10

SEE NOTE 2

12 8

120 VAC-N
120 VAC-H

CPT-1

AR-7-A AR-7-B
10

CR-2-AUX

7 6

63

CR-9

12 8

CR-11

9

64

CR-6
12 8

TB-3-6

GPR-1
SYNC

67 66

CR-1-AUX
84 83

95 DC COOLING FAN RUN6NO

CR-1-AUX

CR-6-12

CR-10-12

CR-11-12

CPT-1-H

11

AR-6 (HIGH)

CR-3-A1

CR-5-A1

WRN-1

CR-9-A1

FB-3-8

7NO
7C

PONY MOTOR DRIVE CONTACTOR CLOSE

CR-8 1C

A2

WRN-1

OL-3

CR-5

A2

CR-3
A2

CR-4

13

 3C

4NO

5NO

6C

5C

3NO

4C

2C
2N0

1N0

CR-7
13

(Y40 - Y47)

F4-08TRS-2

0NO
0C

ROTARY START WARNING HORN

FIELD DRIVER LOAD RESISTOR

BATTERY CHARGER CONTACTOR CLOSE

BATTERY VOLTAGE SELECT

DC CONTACTOR CLOSE

AC CONTACTOR CLOSE



OF

10

AUX
N.O.

RD

AUX
N.O.

14

54

10

10

57

14

CR-11

DIGITAL INPUTSPLC-3/3

REV. 19         3/19/01

DC MOTOR THERMAL RELAY

DC MOTOR PRESSURE SWITCH

ESS FIRE ALARM RELAY

WALES POWERHOUSE
GROUND FAULT RELAY
(JUMPER IF NOT USED)

VSD-1 FAULT RELAY

6

12

TB-4

11

21
22

5

1

4
3
2

TB-1

OV

GPR-1

UV

37 36 40 39 43

6

CR-12 (AUX)
13

FU-10

FU-10
FU-10

FU-10
FU-10
FU-10

FU-10

FU-10

FU-10
FU-10

FU-10
FU-10

CPT-2

FU-10
FU-10

24 VAC - H
24 VAC - N

FU-10
FU-10
FU-10

6

16
18

13
14
15

12

9

11
10

7
8

AUX
COM

CR-10
6

SW-1/a

PLC-4/1

RD

CR-5

CB-1 (TRIP)

AUX
COM

CR-1 (AUX)

CR-2 (AUX)

53

4
5

1

3
2

FB-2

AR-5
11

6
GPR-1

58

TB-2-1

CR-6

55

UF1 3PH
OC

UF2

4642 45 49 48 52 51

PH
BAL

REACT.
CURR

54 64 63

14 (24VAC-N)
CR-6

TB-2-313

21
AR-5

24
AC BREAKER NOT TRIPPEDA5

DC MOTOR FAN STATUS

SLICE I/O LINK PRESENT

DC THERMAL TRIP
ESS FIRE ALARM

BATTERY VOLTAGE SELECTED

NO EMERGENCY STOP
NO PONY MOTOR DRIVE FAULT
NO DC MACHINE FAULT
NO ACTIVE DC GROUND FAULT (AR-4)

VSD CONTACTOR CLOSED

B5

B7
B6

B3
B4

B2

COM B

B1
B0

A7
A6

AC CONTACTOR CLOSED
DC CONTACTOR CLOSED

GPR WATCH DOG OK
NO PASSIVE DC GROUND FAULT (AR-5)

NO GPR TRIP

(X0 - X17)

A3
A4

A0
A1
A2

D4-16NE3

COM A



SLICE MASTER MODULE:  LOCAL DUMP LOAD INTERFACE

REV. 13           3/19/01

PLC-3/2

BAUD RATE = 614KON
ON
OFF
OFF

UNIT ADDRESS = 00

1
2
3
4

D4-SM

DIP SWITCH SETTINGS

T

1
2
3

NOTE:  PLC TO MODEM CONNECTION REQUIRES CUSTOM CABLE

D2-RSSS

T

1
2
3

LOCATED IN LOCAL
DUMP LOAD CONTROLLER 



REMOTE MASTER MODULE:  RADIO MODEM INTERFACE

REV. 3           9/6/00

PLC-3/1

BAUD RATE = 38.4K
ON
ON
OFF
OFF

UNIT ADDRESS = 0

1
2
3
4

MASTER

D4-RM

DIP SWITCH SETTINGS

T

1
2
3

14

2

7

16

3

TXD-B (+)

TXD-A (-)

SIG. GND.

RXD-B (+)

RXD-A (-)

NOTE:  PLC TO MODEM CONNECTION REQUIRES CUSTOM CABLE

MDM-1



ANALOG OUTPUT MODULEPLC-3/0

REV. 1           8/11/00

Module Jumper Settings

(16 CHANNELS, 0-10 V)

F4-16DA-2

PLC-3/CPU
24V+
0V

GR/WH

BK/RD

WH/RD

OR/RD

BL/RD

RD/GR

24 VDC+
24 VDC-

BL

BL/BK

OR/BK

RD/BK

OR

GR

RD

BK

WH

(Y0-Y37)
DAQPAD TERMINAL BLOCK

DAQPAD-TB-52

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

AI GND

0

GR/BK

WH/BK
CH 10 +V

CH 11 +V

CH 12 +V

CH 13 +V

CH 14 +V

CH 15 +V

CH 16 +V

0V

CH 4 +V

CH 7 +V

CH 8 +V

CH 9 +V

CH 5 +V

CH 6 +V

CH 1 +V

CH 2 +V

CH 3 +V





D2-250

9
10
13
6
7
11
14
12
15

TXD+
TXD-
RXD+
RXD-
SIG.GND.
RTS+
CTS+
RTS-
CTS-

RADIO
MODEM

14
2
16
3
7

TXD-B
TXD-A
RXD-B
RXD-A
SIG.GND.

D2-250

9
10
13
6
7
11
14
12
15

TXD+
TXD-
RXD+
RXD-
SIG.GND.
RTS+
CTS+
RTS-
CTS-

PORT 2 PORT 2

PRIMARY
PORT

WTG #2WTG #1

WIND TURBINE COMMUNICATION WIRING

WALES WIND-DIESEL PROJECT

S. DROUILHET        REV. 1        8/15/01

BLBL/W
H

O
R

O
R/W

H
G

N

RDBKW
H

BKG
N























REV. 13   9/5/01

ITEM KEY DESCRIPTION QTY. MANUFACTURER PART NUMBER
1 ENCLOSURE, TYPE 12, TWO DOOR 1 HOFFMAN (OR EQUIV.) A-604812LP
2 BACK PANEL 1 HOFFMAN (OR EQUIV.) A-60P48
3 KEYLOCK HANDLE 1 HOFFMAN (OR EQUIV) PROVIDED W/ENCLOSURE
4 IL-1 LED INDICATOR LAMP, RED, 24 VDC 1 DIALIGHT 557-1505-203
5 MDM-1,3 MODEM, INDUSTRIAL, 33.6 KBAUD 2 SIXNET VT-MODEM-1US

6 PS-2
POWER SUPPLY, SWITCHING, 120VAC INPUT, 
12VDC/2A OUTPUT, 1 ENTRELEC 2.423.418.10

7 PS-1
BATTERY CHARGER, 120VAC INPUT, 24VDC 
OUTPUT, TWO ALARM OUTPUTS, U.L LISTED 1 STORED ENERGY SYSTEMS FCA24-6-2211U

8 BAT-1,2
BATTERY, DYNASTY, SEALED, HIGH RATE, 
12V, 50AH, FLAG TERMINAL 2 JOHNSON CONTROLS UPS12-170FR

9 PLC BASE, 8 SLOT 2 PLC DIRECT D4-08B-1

10 PLC-1
CPU, PROGRAMMABLE LOGIC CONTROLLER, 
110 VAC POWER SUPPLY 1 PLC DIRECT D4-450

11 PLC PROGRAMMING CABLE 1 PLC DIRECT D2-DSCBL
12 PLC-2 PLC EXPANSION UNIT, 24VDC 1 PLC DIRECT D4-EXDC
13 BASE EXPANSION CABLE, 0.5m 1 PLC DIRECT D4-EXCBL-2

14 OI-1
TOUCHSCREEN OPERATOR INTERFACE, 
10.5", COLOR TFT, 120VAC 1 TOTAL CONTROL PRODUCTS ABI-21100-C2P/SER

15 INTERFACE CABLE, TOUCHSCREEN 1 TOTAL CONTROL PRODUCTS HMI-CAB-C53

16 0I-2
LAMP ANNUNCIATOR PANEL,  24 LAMPS, 
(RED, GREEN, AND YELLOW) 1 PLC DIRECT OP-1124-1

17 INTERFACE CABLE, ANNUNCIATOR PANEL 1 PLC DIRECT OP-4CBL-1

18 FU-6 FUSE, 0.040A, FAST-ACTING, 5X20 MM 16
LITTELFUSE                                                
BUSS

217.040                                                
GDB-40MA

19 DS-1

AC MANUAL MOTOR CONTROLLER, 30 AMP, 
600V, DOUBLE POLE, WITH METAL TYPE 1 
ENCLOSURE 1 HUBBELL (OR EQUIV.) 1372

20 SA-1 SURGE ARRESTOR, 120VAC, 5A 1 MCG ELECTRONICS 407
21 EQUIPMENT GROUND BAR 1 SQUARE D (OR EQUIV.) PK18GTA

22 SW-1 KEY SWITCH 1 ALLEN BRADLEY
194L-E25-1751                                    
194L-HCDG-001

23 SW-2 EMERGENCY STOP BUTTON, WITH GUARD 1 ALLEN BRADLEY
800T-FXT6D4                                     
800T-N310 (GUARD)

24 BATTERY BRACKET 1 (BY VENDOR)

25 TB-1,3,4,9
TERMINAL BLOCK, 600V RATED, #22-#8 AWG, 
.315" SPACING 100 ENTRELEC (OR PHOENIX)

M6/8                                                  
115 118.11

26 END STOPS, TERMINAL BLOCK A/R ENTRELEC 114 588.10
27 END SECTIONS A/R ENTRELEC 118 368.16
28 CIRCUIT SEPARATORS A/R ENTRELEC 114 825.05

29 SA-2 SURGE ARRESTOR, RADIO ANTENNA 1 POLYPHASER IS-50NX-C2

30 RECPT
UTILITY POWER OUTLET, 120VAC 
RECEPTACLE 1 HUBBELL 5362

31

6"x6" VENTILATION OPENING WITH 16 GA 
FLATTENED EXPANDED METAL MESH WITH 
3/4"X1/4" OPENINGS WITH FILTER.  
SECURELY FASTEN TO                                        
ENCLOSURE. 4 (BY VENDOR)

32 FU-2 FUSE, 1A, TYPE T, SLO-BLO, (250V), 5x20MM 4
LITTELFUSE                                                
BUSS

239001                                                 
GMC-1A

33 FU-3 FUSE,  3A, TYPE T, SLO-BLO, (250V) 5x20MM 1
LITTELFUSE                                                
BUSS

239003                                                 
GMC-3A

34 FB-1,2 FUSE HOLDERS, RAIL MOUNTED, 5X20 MM 26 ENTRELEC
M4/8.SF                                               
115 131.06

DRAWING NUMBER NWTC-SD-0008
PARTS LIST FOR WALES WIND-DIESEL HYBRID SYSTEM CONTROL PANEL

Parts List for NWTC-SD-0008 REV 13.xls Page 1



35 DIN RAIL A/R ENTRELEC (OR EQUIV.)
PR30                                                    
173 220.05

36
SLOTTED WALL DUCT, 2"W X 3"H, TYPE E 
WITH TYPE C COVER A/R PANDUIT (OR EQUIV.) E2x3LG6W/C2LG6

37 ETCHED NAMEPLATE, NREL LOGO 1

38 FU-1 FUSE, 6A, CLASS RK1, FAST ACTING, 250V 1 BUSS KTN-R-6
39 FUSEHOLDER 1 BUSS FR25030-1

40 TB-5 TERMINAL BLOCK, 600V RATED, #12 AWG 3 ENTRELEC
M618#11S                                     
118.11

41 DEVICE BOX FOR RECEPTACLE 1 APPLETON OR EQ. 660
42 METAL DUPLEX RECEPTACLE COVER 1 APPLETON OR EQ. FSK-1DR

43 FT-1
FREQUENCY TRANSDUCER, FIELD 
CONFIGURABLE SIGNAL CONDITIONER 1 ACTION INSTRUMENTS AP7380

44 FILLER MODULE 1 PLC DIRECT D4-FILL
45 BASIC CO-PROCESSOR MODULE 1 PLC DIRECT F4-CP512-1
46 ETHERNET MODULE, FIBER OPTIC 1 PLC DIRECT H4-ECOM-F
47 R-1 RESISTOR, POWER, 2500 OHM, 5W 1

48 C-1 CAPACITOR, MOTOR RUN, 1.0 uF, 250 VAC 1

49 16 CHANNEL ANALOG OUTPUT MODULE 1 PLC DIRECT F4-16DA-2
50 DATA COMMUNICATION MODULE 2 PLC DIRECT D4-DCM
51 4 CHANNEL ANALOG OUTPUT 1 PLC DIRECT F4-04DA

52
8 PT. 12-30VDC OR 12-250 VAC RELAY 
OUTPUT MODULE 3 PLC DIRECT F4-08TRS-2

53 16 PT. 12-24 VAC/DC INPUT MODULE 3 PLC DIRECT D4-16NE3
54 8-CHANNEL ANALOG INPUT MODULE 1 PLC DIRECT F4-08AD

55 FU-4 FUSE, 1A, FAST-ACTING, 250V, 5x20MM 8
LITTELFUSE                                                
BUSS

235001                                                 
GMA-1A

56 FU-5 FUSE,  10A, FAST-ACTING, 125V, 5x20MM 1
LITTELFUSE                                                
BUSS

217010                                                 
GMA-10A

57 PS-3
INVERTER, 24VDC INPUT, 115VAC/60HZ 
OUTPUT, 250 WATT 1

STATPOWER TECHNOLGIES 
CORPORATION PROWATT 250/24

58 TB-2 FUSE BLOCK, DOUBLE DECK, 5X20 MM FUSE 16 ENTRELEC
M 4/8.D2.SF                                        
115 604.21

59 SHIELDING CONNECTOR, FUSE BLOCK 16 ENTRELEC
CBD2S                                                 
178 408.14

60 MDM-2
RADIO MODEM, SPREAD SPECTRUM, 900 
MHZ, CSMA PROTOCOL 1 UC WIRELESS ISM900-4C297

61 VT-1

VOLTAGE TRANSDUCER, AC, 0-150 VAC 
INPUT, 4-20MA OUTPUT, 120VAC POWER 
SUPPLY 1 OHIO SEMITRONICS VT-120E

62 FU-7 FUSE,  250 MA, TIME DELAY, 250V, 5x20MM 1
LITTELFUSE                                                
BUSS

239.250                                                
GMD-250MA

63
4-CHANNEL ANALOG INPUT MODULE, 
ISOLATED 2 PLC DIRECT F4-04ADS

64 IL-2,3,4 INDICATOR LAMP, AMBER, 24VDC 3 DIALIGHT 556-1304-304

65 WRN-1
SONALERT SIGNAL, 90 DB, 24 VDC, 
PANEL MOUNT 1 MALLORY SC628AN

Parts List for NWTC-SD-0008 REV 13.xls Page 2
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160 gigawatts will be installed worldwide. The American Wind
Energy Association identified the leading states in terms of
installed wind capacity in 2007 as Texas (2,768 megawatts (MW), 
California (2,361 MW), Iowa (936 MW), Minnesota (895 MW) 
and Washington (818 MW). 

Still the wind energy being tapped in the U.S. and worldwide is
a small fraction of the potential, and in the United States is a sliver
of the pie of total generation. According to the American Wind
Energy Association, wind power capacity increased by 27% 
in 2006 and is expected to increase by an additional 26% in 2007.
More than half of the nation’s electricity was produced using coal.
Nuclear power, natural gas, and hydroelectric power, in that order,
provided the next highest contributions to generation. 

Wind power is part of the future of the world energy market.
How much it will dominate the market remains to be seen.

DISCUSSION

• Why is wind power development increasing?

• How much of the nation’s electricity is produced using wind?

• How can the use of wind power help address environmental concerns?
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CHAPTER 6 –WIND POWER IN ALASKA

Alaska has abundant wind energy
resources and a growing need for electricity.
These are good reasons to develop wind
power generation. There are two other
pressing concerns, the need to lower the
cost of energy, and the need to reduce 
pollution. Utilities are also exploring wind
power generation as a way to meet 
consumer interest in purchasing “green”
power, and to reduce the cost of energy.

Wind resources in Alaska. Alaska has
among the best wind resources for power
generation in the world. Winds are often
strong and steady in coastal areas, and
Alaska has 33,904 miles of shoreline, twice
the amount of the continental U.S. The
Alaska Division of Energy once estimated
that 70-90 communities in Alaska have
strong enough wind resources to benefit
from wind power generation.

Specific local conditions are extremely 
important in identifying possible sites for wind turbines. In recent
years, the Alaska Energy Authority and many utilities in Alaska,
both large and small, have invested in extensive wind monitoring
to further assess wind energy options. These efforts are yielding
good data that provide the foundation for successful wind energy
development.

Need to lower the cost of energy. Many of the communities
with the strongest wind resources are the same ones with a critical
need to reduce their cost of power. Rural Alaskans typically pay
more than four or five times the electricity rates paid by consumers
in urban areas of the state and other areas of the country. 

Wind Power: a Brief History

KEY IDEAS IN THIS CHAPTER

• Alaska has abundant wind

energy resources, and a need

for new sources of energy.

• Early Alaska wind energy

development failed in part

due to inadequate design for

cold-weather conditions and

lack of maintenance.

• Demonstration projects in

Alaska are helping to develop

viable wind energy systems for

remote communities.
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Web Resources for Wind Power Education 
 
There are many good websites with information about wind power. A good place to start is the 
U.S. Departments of Energy’s wind energy site, http://www1.eere.energy.gov/windandhydro/, 
Two other must-see sites include the American Wind Energy Association (AWEA) website, 
www.awea.org, and the wind research website for the National Renewable Energy Laboratory,  
http://www.nrel.gov/wind/.  
 
 
AWEA offers a Wind Web Tutorial at http://www.awea.org/faq 
 
NREL has an education site at http://www.nrel.gov/education 
 
The Franklin Institute Museum of Science has wind energy materials and a “hotlist” linking to 
other sites with that information at http://www.fi.edu/tfi/hotlist/wind.html 
 
The Danish Wind Turbine Manufacturers Association offers a “Wind with Miller” curriculum 
online at http://www.windpower.org/en/kids/index.htm 
 
The Alaska Energy Authority provides a listing of wind projects in Alaska at 
http://www.akenergyauthority.org/programwind.html 
 
Utilities actively involved in wind energy development activities in Alaska include  
 
Kotzebue Electric Association, http://kea.coop/home/ 
 
Alaska Village Electric Cooperative, www.avec.org 
 
Chugach Electric Association, www.chugachelectric.com 
 
Golden Valley Electric Association, www.gvea.com 
 
Kodiak Electric Association, www.kodiakelectric.com 
 
Alaska Power Association, www.alaskapower.org 
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1. Intent 
 

The Special Provisions are intended to provide project background data and requirements for 
implementation of the SCADA system.  Individual subcomponents of the SCADA system are 
described in detail, and other bid documents are referenced when they pertain to the specific 
system. 

2. General Project Description 
 

Kotzebue Electric Association, Inc. (KEA) is the sole power provider for Kotzebue Alaska.  
Generation includes diesel generators and wind turbines.  In order to increase efficiency in 
diesel and wind-powered electrical generation, KEA is requesting proposals to implement a 
High Penetration Wind Supervisory Control and Data Acquisition (SCADA) System, including 
replacement switchgear design.  As the KEA system is a standalone power generation and 
distribution grid, the SCADA System installed must be highly reliable with adequate fail safes 
to provide plant availability at its current level or better.  

3. General Background 
 

3.1. Kotzebue, Alaska; Location and People  
 

The City of Kotzebue, Alaska is located about 550 air miles northwest of Anchorage and 
26 miles above the Arctic Circle.  The major portion of the city encompasses about a 
square mile.    

Kotzebue is incorporated as a 2nd Class City and is the seat of government and 
education for the Northwest Arctic Borough and Northwest Arctic School District.  
Kotzebue is the commercial center for all villages in the Borough as Kotzebue offers 
transportation, medical services, and retail business. 

Kotzebue’s approximately 3,082 residents are primarily Inupiat Eskimo and White.  This 
mix reflects a culture that combines the traditional subsistence Inupiat way of life with 
modern Alaskan urban living.  Languages include English and to a lesser extent Inupiaq. 

 

3.2. Climate 
 

Kotzebue Sound is ice-free from early July until early October.  Summers are short and 
cool. The average high during July is 58 deg F.  The highest temperature on record is 85 
deg F.  From December through March, sub-zero temperatures are normal.  The 
average low temperature during January is –12 deg F.  The lowest temperature on 
record is –58 deg F.  The number of heating degree-days is 16,039 per year. 

Annual precipitation averages about nine inches of rain and four feet of snow.  There is 
a prevailing easterly wind for nine months and westerly in the summer with winds 
averaging 13.5 mph.  Blowing winter winds and extended cold periods often result in 
snowdrifts that hamper pedestrian and vehicular travel. 
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3.3. Transportation 
 

Kotzebue is accessible by air or sea.  Air is the primary means of transportation year-
round and there is daily jet service to Anchorage.  Kotzebue’s airport has a 5,900-foot 
main paved runway.  Water is the secondary means of transportation.  Kotzebue is the 
transfer point between ocean and inland shipping for Northwest Alaska.  The shipping 
season lasts approximately one hundred days, from early July to early October, when 
Kotzebue Sound is ice-free.  Kotzebue’s harbor is shallow so deep-draft vessels must 
anchor fifteen miles out and lighter their cargo to shore.  Freight costs are high whether 
by air or sea. 
 
Although there are twenty-six miles of local roads, there are no roads connecting to any 
other town or village.  

 

3.4. Kotzebue Electric Association, Inc. 
 

Kotzebue Electric Association, Inc. (KEA) is an electrical utility serving the residents of 
Kotzebue, Alaska.  Most of KEA’s approximately 1,237 customers are located within a 
five-mile radius of KEA’s Power Plant.  In recent years, KEA has generated 
approximately 22 million kWh of electricity per year.  Kotzebue is not connected to any 
other power system or grid.  KEA’s main components include a Power Plant, diesel fuel 
tank farm and fuel delivery system, Wind Site, power distribution system, and offices. 

 

4. KEA System Description 

4.1. Power Plant 
 

KEA’s Power Plant is separated into two power generation bays, termed the Old Plant 
and the New Plant.  The Old Plant houses three Caterpillar (CAT) diesel-powered 
generators, engine day tanks for each unit, and a Sound Proof Room.  The New Plant 
houses three Electro-Motive Diesel (EMD) diesel-powered generators and an engine 
day tank for each unit.  A Plenum Area separates the Old Plant and the New Plant.  The 
Plenum serves as a work area and houses some engine day tanks and a couple of 
mufflers. Refer to the Reference Drawings, Figure 01- KEA Plant Overview for a layout 
of the Power Plant. 

 

4.2. Diesel Generation 
 

KEA currently generates approximately 95% of its electrical output using its six diesel-
fueled reciprocating engine generators, that is, three CAT units and three EMD units.  
EMD Unit # 15, Model 16-710 has recently replaced Unit #9. Refer to Table 1 – KEA 
Diesel Unit Summary on the following page, for a description of each unit. 
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Table 1- KEA Diesel Unit Summary 

UNIT # 07 UNIT # 11 UNIT # 12 UNIT # 10 UNIT # 14 UNIT # 15
Unit Location Old Plant Old Plant Old Plant New Plant New Plant New Plant
Year Installed 1987 1992 1992 1992 1994 2004

Engine Data:
Make CAT CAT CAT GM EMD GM EMD GM EMD
Model 3516 3512 3512 20-710-G4A L16-710-G4B L16-710
Cylinders 16 12 12 20 16 16
Serial No. 73Z00217 24Z01526 24Z01524 86-H1-1033 94-F1-1001
Starting System Air Air Air Air Air air
Injectors
Rated Speed (RPM) 1,200 1,800 1,800 900 900 900
Cooling System:

Radiator Radiators in common loop. See Thompson Engineering Co. radiator drawings for details.

Heat Exchanger APV 259271
Shell & Tube 
American Std
1-10251-01-01

APV 259272
Not Connected

Alfa-Laval AK20-
FG, 30101-65733

Alfa-Laval AK20-FG 
30101-98772

Unit or Remote Mounted Remote Remote Remote Unit Unit
Generator Data:
Make KATO KATO KATO Baylor Baylor
Model A242710000 A204420000 A204420000 G855RNV-379 G855RNV-415
Serial No. 94801 93436-01 93436-02 EN-65961-01-B FP-60RNV154-1-B
KW Rating 1,135 1,000 1,016 3,080 2,865
KVA Rating 1,415 1,250 1,270 3,850 3,581
Power Factor (PF) 0.8 0.8 0.8 0.8 0.8
Full Load Current (Amps) 174 174 535 497
Frequency (Hertz) 60 60 60 60 60
Phase 3PH 3PH 3PH 3PH 3PH
Wire 6 6 6 12 12
Leads 4 4 4 4 4
Voltage 2,400/4,160 VAC 2,400/4,160 VAC 2,400/4,160 VAC 2,400/4,160 VAC 2,400/4,160 VAC 2,400/4,160 VAC
PMG Voltage 240V 120V 120V
Control Panel and Engine Control Data:
Mechanical Panel:

Make Electric Power 
Controls (EPC)

Electric Power 
Controls (EPC)

Model
Unit or Remote Mounted Remote Remote

Voltage Regulator:
Make KEA currently changing out voltage regulators. Basler
Model SR8A

Metering:
Hourmeter Yes
Voltmeter
Ammeter
Freqmeter
KW Meter
Other

Engine Actuator:
Actuator Make Woodward Woodward Woodward Woodward Woodward
Model EG-3P EG-3P EG-3P UA-12 UA-10

Engine Controller (Governor):
Make Woodward Woodward Woodward Woodward Woodward
Model 2301A 2301A 2301A 2301A 2301A

Engine Control Voltage: 24 VDC 125-24 125-24 125 VDC 125 VDC

Circuit Breaker:
Make AC FPE FPE
Frame Size
Trip Rating
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4.3. Power Plant Buss 
 

All of the diesel generators feed a common plant buss that can be sectionalized to 
provide a separate buss for the three EMD diesel-powered generators and for the three 
CAT diesel-powered generators. Portions of the current buss system are rated at 600 
amps and this bus is commonly operating at 500 amps, including the bus tie between 
the New Plant and the Old Plant. Refer to the Reference Drawings, Figure 03 – Plant 
One Line Diagram. 

The switchgear in both the Old and New Plant is dated. As of the release of this bid, 
KEA currently has the funding to replace both Plants’ switchgear. Part of the SCADA 
system contractor’s scope is to design and provide bid documents for new switchgear.  
The Contractor will be responsible for installation of the switchgear after KEA 
procurement. The successful bidder of the SCADA system shall work with KEA during 
the switchgear procurement to review submittals and ensure adequate space for 
SCADA system components. Further details of the Contractor’s requirements are 
provided in Section 16 of the Special Provisions.     

 

4.4. Station Service 
 

KEA’s Station Service system is designed with redundancy to be powered from the main 
generation buss from either the Old Plant or from the New Plant. Refer to the Reference 
Drawings, Figure 04 – Station One Line Diagram. 

 

4.5. Diesel Fuel System 
 

Number 2 diesel fuel is delivered to KEA’s storage tanks once per year by barge.  The 
fuel is pumped through a buried pipeline from the dock to KEA.  KEA’s bulk diesel fuel 
storage capacity consists of three tanks, all of which have secondary containment.  Two 
of the tanks have a capacity of one million gallons each and the third tank has a capacity 
of 150,000 gallons.  One of the large tanks has a heating system so that diesel fuel can 
be utilized at all times by the Power Plant.  One of the large tanks has electronically 
monitored under-floor leak detection.   

The plant’s fuel delivery system provides fuel heating, fuel filtering, fuel circulation, fuel 
transfer from the bulk fuel tanks to engine day tanks in the Power Plant.  Each diesel 
engine generator set has a day tank that supplies the engine with fuel and provides a 
location for the excess fuel return.  The return fuel from the CAT diesel-powered 
generators is routed through a return fuel cooler prior to returning to the day tank.   

 

4.6. Power Plant Fire Protection 
 

The Power Plant does not currently have a fixed fire detection or suppression system.  
The current system consists of large cart-mounted and smaller handheld fire 
extinguishers and reliance on the municipal fire station response.  A fixed water mist fire 
suppression system will be installed in the near future.  The new fire protection system 
will not provide general plant coverage but will provide protection for the portions of the 
diesel engine-generator skids and fuel delivery system that have either the potential for 
fuel leakage or ignition. Refer to the Reference Drawings, Figure 02 – Plant Fire 
Protection Plan. 
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4.7. Substation 
 

The primary Substation for the KEA power system is located on Fifth Avenue next to the 
Power Plant. It consists of 2 step-up transformers, and switchgear with 4 feeders.  

 

4.8. Wind Generation 
 

KEA generates approximately 5% of its electrical output using wind turbine generators.  
The wind turbines are located at KEA’s Wind Site, which is approximately 4.5 miles 
south of town. It is connected to KEA’s distribution system via feeder #4.  Eleven wind 
turbines are installed on the grid, and two additional wind turbines have been recently 
installed. The two new wind turbines are Wind Turbine Generator (WTG) Unit #11 and 
WTG Unit #12, both Atlantic Orient Corporation (AOC) Model 15/50’s.  The latest 
installation brings the total to twelve AOC 15/50 units and one Northwind 100.  Each 
wind turbine is controlled by an Automation Direct (Koyo) PLC. Refer to the Reference 
Drawings, Figure 05 – Windsite One-Line Diagram. 

KEA currently controls the Wind Site by a Second Wind SCADA System.  The front-end 
of the system consists of one Communicating Turbine Monitor (CTM) per wind turbine.  
The CTM combines a smart RTU and datalogger and allows the operator to stop and 
start the turbine, clear turbine faults, enter and exit maintenance mode, and reset the 
CTM.  The Second Wind SCADA System also includes the Supervisor which is the 
central supervisory computer and software.  The Supervisor consists of a digitized 
image of the Wind Site, displays and stores data, supervises towers, provides for single 
and group turbine control, and provides for remote access.  The Second Wind SCADA 
System is accessible from KEA’s Office by phone line using Laplink software. 

During the preliminary engineering phase it was determined that the SCADA system will 
interface directly with the individual Koyo PLC’s. The new SCADA system will provide 
the same functionality as the Second Wind SCADA system. The main SCADA system 
shall control the wind turbines, display operating data, and be able to store the data.   

 
Table 2 – KEA Wind Turbines 

Unit Name Power 
Source Location Manufacturer Model Install

Year
Hub 

Height 

TVP 
Rating
(kW)

WTG Unit # 01 wind KEA wind farm AOC 15/50 1997 26.5 m 66 
WTG Unit # 02 wind KEA wind farm AOC 15/50 1997 26.5 m 66 
WTG Unit # 03 wind KEA wind farm AOC 15/50 1997 26.5 m 66 
WTG Unit # 04 wind KEA wind farm AOC 15/50 1999 26.5 m 66 
WTG Unit # 05 wind KEA wind farm AOC 15/50 1999 26.5 m 66 
WTG Unit # 06 wind KEA wind farm AOC 15/50 1999 26.5 m 66 
WTG Unit # 07 wind KEA wind farm AOC 15/50 1999 26.5 m 66 
WTG Unit # 08 wind KEA wind farm AOC 15/50 1999 26.5 m 66 
WTG Unit # 09 wind KEA wind farm AOC 15/50 1999 26.5 m 66 
WTG Unit # 10 wind KEA wind farm AOC 15/50 1999 26.5 m 66 
WTG Unit # 11 wind KEA wind farm AOC 15/50 2004 26.5 m 66 
WTG Unit # 12 wind KEA wind farm AOC 15/50 2004 26.5 m 66 
WTG Unit # 14 wind KEA wind farm Northwind 100 2002 ~ 85 ft 100 

            Total TVP Rating (kW) 892 
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4.9. Demand and Operating Philosophy 

 
KEA’s current operating philosophy requires that KEA be able to meet demand for 
power while operating without the two largest diesel units.  This requirement is in place 
to assure that power will be maintained in the event that the largest diesel unit is down 
for routine maintenance and a second large diesel unit fails.  This level of backup is 
necessary as KEA is the only power supplier for the area.  KEA’s current capacity when 
operating without the two largest units is approximately 5,000 kW. 

KEA’s easily handles its largest electrical demands within current capacity.  KEA’s peak 
load in 2003 was 3,730 kW.  KEA’s largest power loads are listed in the following table.   

 
Table 3 – KEA Large Power Loads 

 

  Peak kW     
Load Name 1999 2000 2001 2002 

Pioneer Home 91 91 91 125 
Technical Center 77 77 77 81 

Hospital 352 384 352 384 
FAA 63 74 74 74 

Mar Site 88 144 162 156 
 

In the near future, KEA anticipates that the hospital load will increase but no other 
significant loads will increase or be added. However, over the next decade, KEA expects 
to gradually increase its power generation to accommodate Kotzebue’s increasing 
population as well as increasing electrical consumption per capita. Besides the current 
installations of EMD Unit #15, WTG Unit #11, and WTG Unit #12, KEA plans to increase 
its power generation capacity by installing more wind turbines at its Wind Site.  These 
future wind turbine installations are currently unscheduled. 

KEA’s typical mode of operation is to base load with a single EMD unit, utilize wind to the 
extent possible, and compensate for load with a single CAT unit.  It is anticipated that 
KEA will operate in this same manner after the SCADA System is installed. See Table 4 
on the following page for a sample load profile showing a day’s worth of produced kW 
averaged every 15 minutes for all six diesel units and the Wind Site. (Additional electronic 
kW data can be made available to the Bidder upon request.) 
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Table – 4 Sample Daily Load Profile page 1 

Line 
No Date Time

EMD
Unit # 14

(kW)

EMD
Unit # 9

(kW)

EMD
Unit # 10

(kW)

CAT
Unit # 7

(kW)

CAT
Unit # 11

(kW)

CAT
Unit # 12

(kW)

Total 
Wind 
Site
(kW)

Total 
Diesel
(kW)

Total 
Plant
(kW)

1 4/22/2004 24:00:00 2163.2 0.0 0.0 0.0 0.0 0.0 56.7 2163.2 2219.9
2 4/23/2004 0:15 2169.6 0.0 0.0 0.0 0.0 0.0 94.5 2169.6 2264.1
3 4/23/2004 0:30 2131.2 0.0 0.0 0.0 0.0 0.0 94.5 2131.2 2225.7
4 4/23/2004 0:45 2048.0 0.0 0.0 0.0 0.0 0.0 76.1 2048.0 2124.1
5 4/23/2004 1:00 2041.6 0.0 0.0 0.0 0.0 0.0 14.0 2041.6 2055.6
6 4/23/2004 1:15 2054.4 0.0 0.0 0.0 0.0 0.0 5.4 2054.4 2059.8
7 4/23/2004 1:30 2048.0 0.0 0.0 0.0 0.0 0.0 14.6 2048.0 2062.6
8 4/23/2004 1:45 2016.0 0.0 0.0 0.0 0.0 0.0 62.1 2016.0 2078.1
9 4/23/2004 2:00 1996.8 0.0 0.0 0.0 0.0 0.0 24.8 1996.8 2021.6
10 4/23/2004 2:15 1990.4 0.0 0.0 0.0 0.0 0.0 3.8 1990.4 1994.2
11 4/23/2004 2:30 1996.8 0.0 0.0 0.0 0.0 0.0 1.1 1996.8 1997.9
12 4/23/2004 2:45 1990.4 0.0 0.0 0.0 0.0 0.0 0.0 1990.4 1990.4
13 4/23/2004 3:00 1977.6 0.0 0.0 0.0 0.0 0.0 0.0 1977.6 1977.6
14 4/23/2004 3:15 1984.0 0.0 0.0 0.0 0.0 0.0 0.0 1984.0 1984.0
15 4/23/2004 3:30 1958.4 0.0 0.0 0.0 0.0 0.0 0.5 1958.4 1958.9
16 4/23/2004 3:45 1945.6 0.0 0.0 0.0 0.0 0.0 8.1 1945.6 1953.7
17 4/23/2004 4:00 1945.6 0.0 0.0 0.0 0.0 0.0 20.0 1945.6 1965.6
18 4/23/2004 4:15 1920.0 0.0 0.0 0.0 0.0 0.0 23.2 1920.0 1943.2
19 4/23/2004 4:30 1926.4 0.0 0.0 0.0 0.0 0.0 23.8 1926.4 1950.2
20 4/23/2004 4:45 1926.4 0.0 0.0 0.0 0.0 0.0 27.5 1926.4 1953.9
21 4/23/2004 5:00 1913.6 0.0 0.0 0.0 0.0 0.0 15.1 1913.6 1928.7
22 4/23/2004 5:15 1913.6 0.0 0.0 0.0 0.0 0.0 9.2 1913.6 1922.8
23 4/23/2004 5:30 1939.2 0.0 0.0 0.0 0.0 0.0 0.5 1939.2 1939.7
24 4/23/2004 5:45 1958.4 0.0 0.0 0.0 0.0 0.0 0.0 1958.4 1958.4
25 4/23/2004 6:00 2048.0 0.0 0.0 0.0 0.0 0.0 0.0 2048.0 2048.0
26 4/23/2004 6:15 2048.0 0.0 0.0 0.0 0.0 0.0 1.6 2048.0 2049.6
27 4/23/2004 6:30 2080.0 0.0 0.0 0.0 0.0 0.0 1.1 2080.0 2081.1
28 4/23/2004 6:45 2144.0 0.0 0.0 0.0 0.0 0.0 0.5 2144.0 2144.5
29 4/23/2004 7:00 2176.0 0.0 0.0 0.0 0.0 0.0 0.0 2176.0 2176.0
30 4/23/2004 7:15 2291.2 0.0 0.0 0.0 0.0 0.0 0.0 2291.2 2291.2
31 4/23/2004 7:30 2387.2 0.0 0.0 0.0 0.0 0.0 0.0 2387.2 2387.2
32 4/23/2004 7:45 2508.8 0.0 0.0 0.0 0.0 0.0 0.0 2508.8 2508.8
33 4/23/2004 8:00 2515.2 0.0 0.0 0.0 0.0 0.0 0.0 2515.2 2515.2
34 4/23/2004 8:15 2604.8 0.0 0.0 0.0 0.0 0.0 0.0 2604.8 2604.8
35 4/23/2004 8:30 2636.8 0.0 0.0 0.0 0.0 0.0 0.0 2636.8 2636.8
36 4/23/2004 8:45 2624.0 0.0 0.0 0.0 0.0 0.0 0.0 2624.0 2624.0
37 4/23/2004 9:00 2662.4 0.0 0.0 0.0 0.0 0.0 0.0 2662.4 2662.4
38 4/23/2004 9:15 2713.6 0.0 0.0 0.0 0.0 0.0 0.0 2713.6 2713.6
39 4/23/2004 9:30 2688.0 0.0 0.0 0.0 57.6 0.0 0.0 2745.6 2745.6
40 4/23/2004 9:45 2457.6 0.0 0.0 0.0 283.2 0.0 0.0 2740.8 2740.8
41 4/23/2004 10:00 2489.6 0.0 0.0 0.0 288.0 0.0 0.0 2777.6 2777.6
42 4/23/2004 10:15 2489.6 0.0 0.0 0.0 288.0 0.0 0.5 2777.6 2778.1
43 4/23/2004 10:30 2547.2 0.0 0.0 0.0 288.0 0.0 1.6 2835.2 2836.8
44 4/23/2004 10:45 2566.4 0.0 0.0 0.0 288.0 0.0 1.1 2854.4 2855.5
45 4/23/2004 11:00 2528.0 0.0 0.0 0.0 288.0 0.0 0.5 2816.0 2816.5
46 4/23/2004 11:15 2534.4 0.0 0.0 0.0 288.0 0.0 4.9 2822.4 2827.3
47 4/23/2004 11:30 2566.4 0.0 0.0 0.0 288.0 0.0 4.3 2854.4 2858.7
48 4/23/2004 11:45 2579.2 0.0 0.0 0.0 288.0 0.0 1.1 2867.2 2868.3
49 4/23/2004 12:00 2636.8 0.0 0.0 0.0 292.8 0.0 0.0 2929.6 2929.6
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Table – 4 Sample Daily Load Profile page 2 

 

Line 
No Date Time

EMD
Unit # 14

(kW)

EMD
Unit # 9

(kW)

EMD
Unit # 10

(kW)

CAT
Unit # 7

(kW)

CAT
Unit # 11

(kW)

CAT
Unit # 12

(kW)

Total 
Wind 
Site
(kW)

Total 
Diesel
(kW)

Total 
Plant
(kW)

50 4/23/2004 12:15 2604.8 0.0 0.0 0.0 288.0 0.0 0.5 2892.8 2893.3
51 4/23/2004 12:30 2579.2 0.0 0.0 0.0 288.0 0.0 2.7 2867.2 2869.9
52 4/23/2004 12:45 2585.6 0.0 0.0 0.0 288.0 0.0 7.0 2873.6 2880.6
53 4/23/2004 13:00 2553.6 0.0 0.0 0.0 292.8 0.0 11.3 2846.4 2857.7
54 4/23/2004 13:15 2521.6 0.0 0.0 0.0 288.0 0.0 9.7 2809.6 2819.3
55 4/23/2004 13:30 2540.8 0.0 0.0 0.0 292.8 0.0 15.7 2833.6 2849.3
56 4/23/2004 13:45 2534.4 0.0 0.0 0.0 288.0 0.0 14.0 2822.4 2836.4
57 4/23/2004 14:00 2515.2 0.0 0.0 0.0 288.0 0.0 11.3 2803.2 2814.5
58 4/23/2004 14:15 2553.6 0.0 0.0 0.0 288.0 0.0 11.9 2841.6 2853.5
59 4/23/2004 14:30 2566.4 0.0 0.0 0.0 288.0 0.0 17.3 2854.4 2871.7
60 4/23/2004 14:45 2585.6 0.0 0.0 0.0 288.0 0.0 14.0 2873.6 2887.6
61 4/23/2004 15:00 2617.6 0.0 0.0 0.0 288.0 0.0 22.1 2905.6 2927.7
62 4/23/2004 15:15 2585.6 0.0 0.0 0.0 288.0 0.0 28.1 2873.6 2901.7
63 4/23/2004 15:30 2579.2 0.0 0.0 0.0 288.0 0.0 52.9 2867.2 2920.1
64 4/23/2004 15:45 2553.6 0.0 0.0 0.0 292.8 0.0 95.0 2846.4 2941.4
65 4/23/2004 16:00 2457.6 0.0 0.0 0.0 288.0 0.0 110.2 2745.6 2855.8
66 4/23/2004 16:15 2457.6 0.0 0.0 0.0 288.0 0.0 122.0 2745.6 2867.6
67 4/23/2004 16:30 2489.6 0.0 0.0 0.0 288.0 0.0 132.8 2777.6 2910.4
68 4/23/2004 16:45 2457.6 0.0 0.0 0.0 288.0 0.0 141.5 2745.6 2887.1
69 4/23/2004 17:00 2361.6 0.0 0.0 0.0 288.0 0.0 152.3 2649.6 2801.9
70 4/23/2004 17:15 2291.2 0.0 0.0 0.0 288.0 0.0 135.5 2579.2 2714.7
71 4/23/2004 17:30 2246.4 0.0 0.0 0.0 292.8 0.0 126.9 2539.2 2666.1
72 4/23/2004 17:45 2297.6 0.0 0.0 0.0 292.8 0.0 138.2 2590.4 2728.6
73 4/23/2004 18:00 2304.0 0.0 0.0 0.0 292.8 0.0 123.1 2596.8 2719.9
74 4/23/2004 18:15 2297.6 0.0 0.0 0.0 292.8 0.0 82.1 2590.4 2672.5
75 4/23/2004 18:30 2342.4 0.0 0.0 0.0 292.8 0.0 109.1 2635.2 2744.3
76 4/23/2004 18:45 2361.6 0.0 0.0 0.0 288.0 0.0 152.3 2649.6 2801.9
77 4/23/2004 19:00 2208.0 0.0 0.0 0.0 292.8 0.0 149.0 2500.8 2649.8
78 4/23/2004 19:15 2316.8 0.0 0.0 0.0 148.8 0.0 164.7 2465.6 2630.3
79 4/23/2004 19:30 2425.6 0.0 0.0 0.0 0.0 0.0 173.9 2425.6 2599.5
80 4/23/2004 19:45 2323.2 0.0 0.0 0.0 0.0 0.0 190.1 2323.2 2513.3
81 4/23/2004 20:00 2284.8 0.0 0.0 0.0 0.0 0.0 187.4 2284.8 2472.2
82 4/23/2004 20:15 2259.2 0.0 0.0 0.0 0.0 0.0 194.4 2259.2 2453.6
83 4/23/2004 20:30 2252.8 0.0 0.0 0.0 0.0 0.0 226.3 2252.8 2479.1
84 4/23/2004 20:45 2195.2 0.0 0.0 0.0 0.0 0.0 194.9 2195.2 2390.1
85 4/23/2004 21:00 2182.4 0.0 0.0 0.0 0.0 0.0 178.2 2182.4 2360.6
86 4/23/2004 21:15 2124.8 0.0 0.0 0.0 0.0 0.0 155.0 2124.8 2279.8
87 4/23/2004 21:30 2233.6 0.0 0.0 0.0 0.0 0.0 142.6 2233.6 2376.2
88 4/23/2004 21:45 2214.4 0.0 0.0 0.0 0.0 0.0 144.2 2214.4 2358.6
89 4/23/2004 22:00 2252.8 0.0 0.0 0.0 0.0 0.0 117.2 2252.8 2370.0
90 4/23/2004 22:15 2240.0 0.0 0.0 0.0 0.0 0.0 134.5 2240.0 2374.5
91 4/23/2004 22:30 2188.8 0.0 0.0 0.0 0.0 0.0 156.6 2188.8 2345.4
92 4/23/2004 22:45 2156.8 0.0 0.0 0.0 0.0 0.0 189.5 2156.8 2346.3
93 4/23/2004 23:00 2144.0 0.0 0.0 0.0 0.0 0.0 212.2 2144.0 2356.2
94 4/23/2004 23:15 2124.8 0.0 0.0 0.0 0.0 0.0 177.7 2124.8 2302.5
95 4/23/2004 23:30 2124.8 0.0 0.0 0.0 0.0 0.0 170.6 2124.8 2295.4
96 4/23/2004 23:45 2176.0 0.0 0.0 0.0 0.0 0.0 182.5 2176.0 2358.5
97 4/23/2004 24:00:00 2144.0 0.0 0.0 0.0 0.0 0.0 185.2 2144.0 2329.2
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4.10. Distribution System 
 

KEA’s distribution system totals about 15 miles of line and consists of four feeders, 
Feeder #1 through Feeder #4.  The majority of the distribution system covers the city, an 
area of about a square mile.  The distribution system extends out from the city to KEA’s 
Wind Site through Feeder #4.  All four feeders are energized at 7.2/12.5 kV and are 
located aboveground with the exception of portions of Feeder #3 and Feeder #4.  The 
feeders may be run as a loop system but are presently operated as radial feeders.  
Sectionalizing can be performed to mitigate planned or unplanned outages.  Refer to 
Reference Drawings, Figures 20 and 21 - KEA Distribution One Line, Sheet 1 and 2.  
These are one-line drawings showing the distribution system covering the majority of the 
City of Kotzebue. 

 
 
Feeder #4 has the smallest load than any of the other feeders, which consists of 
customers as well as minimal operation of KEA’s Wind Site. Feeder #4 generally 
operates bi-directionally; that is, Feeder #4 supplies power from the Power Plant diesel 
generators out through Feeder #4 and it also receives power from the Wind Site in 
through Feeder #4.  The other three feeders utilize this power from the Wind Site.  
Feeder #1, Feeder #2, and Feeder #3 operate in one direction supplying power to the 
city from the Power Plant diesel generators as well as power from the Wind Site.  
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5. SCADA System Operation 
 

5.1. Local Unit Control 
 
The entire KEA Power System must have the ability to operate in manual mode.  In the 
event the SCADA system fails, the operator shall be able to start, synchronize, load, 
unload, and stop units at their respective control panels. At the local level, units need the 
ability to be operated for maintenance and testing, independent of the SCADA system.  
All necessary information for unit operation shall be provided real time at the local 
controls as well as unit alarms and shutdowns.   

 
At a minimum, Local Unit Controls include: 

 Local control of diesel generation sets 
 Local control of wind turbines 
 Local control of feeders 

 
The local unit controls must be capable of operating from a black start condition.  In the 
event of a complete power loss, local unit control must be able to be reestablished 
quickly with the personnel and equipment on site.  Manual operation shall be available at 
the local level without any other portion of the SCADA system available providing the 
following functions: 

 
 Unit start 
 Unit synchronization 
 Unit breaker operation 
 Unit load control 
 Unit stop 
 Black start capability 
 Single or parallel unit operation 
 Selection of isoc or droop response 
 Feeder operation 

 

5.2. Automatic Control (Control Room) 
 
At this level the SCADA system will oversee and automatically control the diesel 
generators, wind turbines, and feeders.  The SCADA system operation will be monitored 
by operators via an HMI.  Ancillary systems shall be monitored and displayed.  
Automatic control shall be designed so that an operator can monitor the operation of the 
total plant, dispatch units, and respond to alarm conditions from the power plant or KEA 
office HMI.  At a minimum, the SCADA system shall automatically control the following 
items. 

 Generator unit start 
 Generator unit synchronization 
 Generator unit breaker operation 
 Generator load control 
 Generator stop 
 Multiple unit operation 
 Load sharing 
 Operator selection of isoc or droop response 
 Wind turbine unit start/stop 
 Feeder breaker operation 
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5.3. Remote Control 
 
There are two types of remote control required for the KEA SCADA system, one being 
remote control by KEA personnel, and the other being remote control by the Contractor 
or another third party. The SCADA system shall have the ability to allow offsite KEA 
personnel to control the system remotely via internet connection. For service and on-line 
support, the Contractor and authorized third parties shall also be able to connect to the 
system remotely. The remote connection needs to provide the same amount of control 
and data display as the automatic local system HMI’s provide. The connection should be 
secure, so that only authorized KEA employees and outside sources can access the 
system. 

 
 

5.4. Data Collection 
 

The SCADA system shall store data to a server or PC for use by KEA personnel. The 
data collection system shall have redundancy in the case of a PC failure. A variety of 
methods are acceptable, such as utilizing an HMI, a second PC, or backup hard drive. 
The data shall have remote access by KEA personnel. The individual control system 
details described further on in the Special Provisions list the minimum points KEA 
requires the SCADA system to log. As a minimum, the SCADA system must store two 
years worth of data.   
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6. Scope of Work & System Requirements 
 

Contractor shall be responsible for the detailed design, equipment procurement, factory 
acceptance testing, installation, site acceptance testing, commissioning, training, service, and 
documentation of the new SCADA System. The Contractor shall also be responsible for the 
design and implementation of bid documents for replacement switchgear, along with 
engineering assistance during the procurement phase. 

The SCADA system must monitor the efficiency of the diesel generation units and the level of 
power being generated by the wind turbines. The SCADA system shall then dispatch 
generation equipment to optimize the overall plant efficiency, based on the current demand.   

The SCADA System installation must minimize any interruption to service as it will be 
installed in a functioning power plant.  In addition, the system must be designed and 
implemented to support the training of O&M personnel in plant operation via SCADA controls.   

Besides monitoring and storing operational data, the SCADA System shall have the capability 
to manually or automatically dispatch both diesel and wind generators depending upon 
electrical demand and wind conditions. 

The SCADA system shall meet the operational and business requirements of KEA, listed 
below:  

• Provide the least cost for an operational system that meets KEA’s current 
and future requirements. 

• Provide the least cost for future upgrades of software and hardware. 

• Provide a full range of functionality from load dispatch to power load shed 
recovery, and black plant start. 

• Monitor and control diesel and wind generation automatically while 
maintaining power and frequency stability. 

• Provide non-critical and critical alarms. 

• Automatically swap and shut down units with critical alarm conditions. 

• Provide trending and operating reports. 

• Provide 99.9% system availability. 

• Provide assurance that the Power Plant will be operational with a failed 
SCADA System, allowing for complete manual operation of the diesel units. 
The wind generators shall continue to operate at the last operating conditions 
before the SCADA system failure. 

• Provide for automatic control, remote operator control, and local control at 
the unit panel. 

• Automatically start, synchronize, connect, and load the generation units 
based on demand.  The SCADA system must also unload, disconnect, and 
shutdown units when they are not needed. 

• Monitor and control the power feeders, including automatic load shedding, 
load recovery, and trending of real time and historical power flow. 

• Monitor and control ancillary power plant systems. 
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• Provide a simple, clear, and easy to understand operator interface. 

• Provide local training and documentation for operation and maintenance 
personnel. 

• Provide for system diagnostics remotely via internet. 

• Provide readily available expert resources, offsite, 24/7 

• Provide modular replacement of components. 

• Provide readily available repair parts and service personnel. 

• Allow for the potential of higher wind penetration, which requires automated 
controls to dispatch engine-generator sets, wind turbines, and possibly other 
load control devices such as resistance heat loads or static VAR 
compensation. 

• Compensate for KEA’s Construction Work Plan (CWP) and ongoing 
upgrades. 

• Allow for future monitoring of diesel unit fire protection system. 

• Industry standard communication protocols, to the extent practicable 

 

The following sections of the Special Provisions break down each subsystem, and their 
respective requirements. 
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7. Diesel Engine Generator Controls 
 

7.1. Controller 
 
The existing control panels for both the EMD and Caterpillar Diesel Units have no 
automation or remote display of data at the present time.  The existing control panels 
shall be replaced with either a PLC or Industrial PC based programmable electronic 
controller for each generator unit.  For the engine-generator sets, these controllers shall 
perform all of the functions that are currently provided through the existing mechanical 
generator control and monitoring systems.  

 
The unit controllers shall allow the individual unit to be operated manually from 
the unit controller for short-term maintenance and troubleshooting as well as for 
long-term operation.  The unit controllers shall also allow for remote operation from the 
SCADA system.  When the unit controller is operating in the manual or automatic mode, 
the engine and generator performance data and alarm conditions shall be available at 
the unit control HMI.  The unit controllers shall provide the control functions necessary 
for complete protection of the engine, generator, and unit switchgear. 

 
In both manual and remote modes, the unit controller shall control the operation of the 
engine generator set.  The unit controller shall have the functionality to: start, warm-up, 
bring the unit to speed, synchronize and connect to the buss, and load the engine 
generator set to its optimal operating conditions of voltage, frequency, and power factor 
to meet the demand.  The unit controller shall sense the condition of the power system 
to determine if it is starting and loading against a dead buss or a live buss.  The unit 
controller shall have the functionality to: unload, disconnect from the buss, bring the unit 
to an idle, cool-down, stop the unit, operate the post lube functions and configure the 
warm-up circulation system. 

 
Provide performance and alarm data at the local HMI from the unit controller, and 
provide that data to the SCADA system.  Also, provide non-critical alarm data to the 
SCADA system so that other units can be operator dispatched prior to shutdown of the 
unit with the non-critical alarm.  The unit controller shall provide critical alarm data to the 
SCADA system and automatically perform a shutdown of the engine-generator set. 

 
The unit controller shall be designed to accept external commands separate from the 
SCADA system and perform the necessary functions based on those commands.  
These would include a manually initiated emergency shutdown and emergency 
shutdown due to a unit shutdown alarm such as a fire signal. 

   
The unit controllers shall be designed so that the operator procedures are the same for 
common operations of the different engine generator sets.  To the extent practicable, the 
HMI displays shall have the same design, layout, and utilize the same symbols.  Unique 
functions and alarms are acceptable where the functions and alarms are not common 
between the engine generator sets. 

 
The controller shall be designed to allow for ease of removal utilizing plug type 
connectors that are wired to a terminal strip or panel. 
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7.2. Protective Relay 
 
The existing protective relays for the generator are outdated electromechanical units. 
During the SCADA system installation, the Contractor shall upgrade the generator 
protective relays to a commercially available solid state relay. The relay needs to 
communicate with the SCADA system, preferably using either Modbus or DNP 3.0 
protocol. The relay is required to meet IEEE Standard C37.90, be UL listed, and meet 
the KEA temperature operating range listed in the Division 1 Technical Specifications. 
As part of the SCADA project, the Contractor is responsible for setting the relays. The 
relay shall have the following generator protection capabilities: 
 
• Overexcitation 
• Undervoltage 
• Overvoltage 
• Underfrequency 
• Overfrequency 
• Loss of Excitation 
• Phase overcurrent 
• Negative Sequence overcurrent 
• Current differential (EMD units only) 
• Synchronization Check 

7.3. Generator load/voltage controllers 
 

For load sharing and speed control, a Woodward model 2301D unit shall be used on 
both the Caterpillar and EMD units. Proprietary systems that provide load sharing and 
speed control are acceptable substitutes, provided they have similar functionality as the 
Woodward 2301D unit. 

 
The EMD units have been recently upgraded with Basler DECS-200 voltage regulators. 
The Caterpillar units have not yet been upgraded. The SCADA system Contractor shall 
provide, install, and commission new Basler DECS-200 units for the Caterpillar 
generators.  No substitutes are allowed. 

 

7.4. Control Panels 
 

The unit controllers shall be designed to be mounted in the engine-generator room, and 
they must have the ability to operate in such an environment. As stated previously, KEA 
is performing a switchgear upgrade in the Old and New Plants. Since the SCADA 
Contractor is responsible for design of the replacement switchgear, the Contractor shall 
incorporate space requirements in the switchgear for any necessary SCADA controls.  It 
would be an advantage to the SCADA Contractor to provide the hardware and mounting 
locations to the switchgear vendor, limiting field installation time.  
 
There are a variety of possibilities of where equipment could be located, mostly 
depending on the system type being installed. For example, if the switchgear is the 
location where the Contractor wants to locate the generator controller, the Contractor 
must find a way to get I/O data between the generator and the switchgear. If the control 
equipment is located entirely in the switchgear, there would no longer be a need for a 
control panel.  
 
In general, the Contractor shall utilize a “best fit” layout that corresponds to the SCADA 
system design. A “best fit” means the optimum equipment locations are chosen to 
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minimize wiring, maximize communication speed, simplify troubleshooting, and provide 
easy access to operator controls.  The hardware layout shall be approved by the 
Engineer before installation. 

 

7.5. Generator Sensor SCADA Integration 
 
The list below provides the analog sensors required to be installed by the Contractor for 
each generator type. The list does not include protective relays or start/stop SCADA 
inputs.  Refer to Special Provision section 7.6 for the table showing a complete listing of 
the existing sensor types and functions required. Also, the project Equipment list 
provides recommended manufacturers of new sensors. The Contract Drawings detail 
the integration of the sensors into the SCADA system. 
 
Note: On generator unit #10, new thermocouples are installed for the engine cylinder 
temperatures. However, the thermocouples are not wired back to the engine control 
panel like the other generator units. The contractor shall provide and install wiring from 
the thermocouples to the SCADA generator analog input location. 

 
7.5.1. Units 7, 11, and 12 required sensors: 

 
• Intake air pressure differential 
• Intake air pressure 
• Intake air temperature 
• Fuel filter differential pressure 
• Fuel inlet pressure 
• Jacket water pressure 
• Jacket water temperature in 
• Jacket water temperature out 
• Lube oil filter differential pressure 
• Lube oil inlet pressure  
• Lube oil temperature 
• Engine air starting pressure  
• Six generator stator rtd's  
 

 
7.5.2. Units 10, 14, and 15 required sensors: 

 
• Fuel inlet pressure 
• Lube oil filter differential pressure 
• Lube oil outlet temperature 

 

7.6. Spreadsheet of functions/data logging 
 

The following spreadsheet provides an overview of the current engine management, and 
gives details on what the SCADA system shall input, output, alarm, and data store. 
Wherever relays are used currently, the generator controller shall implement with 
internal logic if possible. 
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Table 5 - SCADA Data and Functions

Caterpillar Diesel Units

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Unit 
Controller

Local 
Display 

Real
Time Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring Date and time N/A N/A record date time

2.0 N/A Unit # Diesel Unit Name data engine id system 
monitoring

Name of Caterpillar diesel unit
Allowed values: Diesel Unit # 7, Diesel Unit # 11, 
Diesel Unit # 12

N/A N/A record name

3.0 N/A unknown Diesel Unit 
Equipment data engine eng/gen system 

monitoring
Caterpillar diesel unit equipment
Allowed values: Caterpillar 3516, Caterpillar 3512 N/A N/A fixed 

equipment

4.0 N/A unknown Diesel Unit Status data engine eng/gen system 
monitoring

Unit status
Allowed values: Ready, Operating, Off, etc. N/A N/A

startup may 
be initiated 

from SCADA
record sequence 

status

startup may 
be initiated 

locally
status

5.0 7DC, 
11/12DC

ESS
(Part 1)

Electronic Speed 
Switch - Crank 
Termination

control electrical 
panel speed arming

Speed Specs:                Unit # 7     Unit #11 & #12     
Crank Termination         400  rpm        400 rpm
Idle                                  600 rpm        900 rpm
Oil Step                          800 rpm      1,200 rpm
Rated                           1,200 rpm      1,800 rpm
Over Speed                 1,416 rpm      2,124 rpm           

This part of the switch terminates engine cranking 
when engine speed reaches crank termination speed 
(and arms set of lower speed condition switches).

Details: This is an adjustable engine speed setting 
that signals the starter motor that the engine is firing 
and cranking must be terminated. When the speed 
setting is reached, a switch will open to stop current 
flow to the starter motor circuit. The starter motor 
pinion gear will now disengage from the engine 
flywheel ring gear.

Note: Crank motor air valve closes two seconds after 
crank termination speed is reached.

CAT 7W2743 400 rpm record sequence 
status

part of 
startup

6.0
7DC, 

11/12DC, 
11/12BKR

TD Time Delay Relay control electrical 
panel time arming

Delay period for arming of shutdown circuits after 
Crank Termination speed is achieved to allow time for 
engine to startup and avoid instantaneous shutdown.

Details: Terminals 1 and 3 trigger delay period. After 
delay period is up:
--- Contacts 6 and 7 close on Unit # 7 to arm SR1 
(Slave Relay 1)
--- Contacts 4 and 5 close on Units # 11 & # 12 to arm 
ESDR (Engine Shut Down Relay)

ECU-PMTN Time 
Delay Relay

approx 30 
seconds record sequence 

status
part of 
startup

7.0 7DC, 
11/12DC

ESS
(Part 2)

Electronic Speed 
Switch - Oil Step control electrical 

panel speed arming Arms set of higher speed condition switches when 
engine speed reaches oil step speed CAT 7W2743

Unit #7 = 800 
rpm

Unit #11 & #12 
= 1,200 rpm

record sequence 
status

part of 
startup

8.0 7DC, 
11/12DC

ESS
(Part 3)

Electronic Speed 
Switch - Over 
Speed

control electrical 
panel speed shut

down

Engine shutdown if engine speed exceeds the 
overspeed limit of 118% of rated speed
Unit # 7 = 1,200 + 216 = 1,416 rpm
Unit # 11 & # 12 = 1,800 + 324 = 2,124 rpm

Details: This is an adjustable engine speed setting 
that prevents engine from running at a speed that 
could damage the engine. This condition will cause a 
switch to close that shuts off both the inlet air and the 
fuel to the engine.

CAT 7W2743

Unit #7: 1,416 
rpm

Units #11 & 
#12: 2,124 rpm

alarm record alarm and 
set point shut down status and 

alarm

9.0 7DC, 
11/12DC FPS1

(Low) Fuel 
Pressure Switch 
State 1

control engine fuel alarm Low engine fuel pressure alarm AMOT 2340 Model 
Q21ROAA99W 45 psi alarm record alarm and 

set point
status and 

alarm
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Caterpillar Diesel Units

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Unit 
Controller

Local 
Display 

Real
Time Data

10.0 7DC, 
11/12DC FPS2

(Low) Fuel 
Pressure Switch 
State 2

control engine fuel shut
down Low engine fuel pressure shutdown AMOT 2340 Model 

Q21ROAA99W 35 psi alarm record alarm and 
set point shut down status and 

alarm

11.0 7DC, 
11/12DC JWP1

(Low) Jacket Water 
Pressure Switch 
State 1

control engine jacket 
water alarm Low engine jacket water pressure alarm AMOT 8256A12AK 

Serial C871

Unknown psi
(Craig/CAT to 
verify setting)

alarm record alarm and 
set point

status and 
alarm

12.0 7DC, 
11/12DC JWP2

(Low) Jacket Water 
Pressure Switch 
State 2

control engine jacket 
water

shut
down Low engine jacket water pressure shutdown AMOT 8256A12AK 

Serial C871

5 psi
(Craig/CAT to 
verify setting)

alarm record alarm and 
set point shut down status and 

alarm

13.0 7DC, 
11/12DC HWT

High (Jacket) 
Water Temperature 
(Switch)

control engine jacket 
water alarm High engine jacket water temperature alarm CAT 9Y0327 203 degF

(95 degC) alarm record alarm and 
set point

status and 
alarm

14.0 7DC, 
11/12DC WTS

(High Jacket) 
Water Temperature 
Switch

control engine jacket 
water

shut
down High engine jacket water temperature shutdown CAT 9Y0914 215 degF

(102 degC) alarm record alarm and 
set point shut down status and 

alarm

15.0 7DC, 
11/12DC OLS1 (Low) Oil Level 

Switch State 1 control engine lube oil alarm Low engine lube oil level alarm Murphy Switch
(KEA to verify part #)

Unknown level
(KEA to verify 

setting)
alarm record alarm and 

set point
status and 

alarm

16.0 7DC, 
11/12DC OLS2 (Low) Oil Level 

Switch State 2 control engine lube oil shut
down Low engine lube oil level shutdown Murphy Switch

(KEA to verify part #)

Unknown level
(KEA to verify 

setting)
alarm record alarm and 

set point shut down status and 
alarm

17.0 7DC, 
11/12DC LOPAS1 Low Oil Pressure 

Auxiliary Switch 1 control engine lube oil alarm Low engine lube oil pressure alarm set for idle speed CAT 6T6651

Actuation 35 
psi.

Deactuation 30 
psi.

alarm record alarm and 
set point

status and 
alarm

18.0 7DC, 
11/12DC OPS1 (Low) Oil Pressure 

Switch State 1 control engine lube oil shut
down

Low engine lube oil pressure shutdown set for idle 
speed CAT 6T6652

Actuation 23 
psi.

Deactuation 18 
psi.

alarm record alarm and 
set point shut down status and 

alarm

19.0 7DC, 
11/12DC LOPAS2 Low Oil Pressure 

Auxiliary Switch 2 control engine lube oil alarm Low engine lube oil pressure alarm set for rated 
speed CAT 6T6653

Actuation 45 
psi.

Deactuation 40 
psi.

alarm record alarm and 
set point

status and 
alarm

20.0 7DC, 
11/12DC OPS2 (Low) Oil Pressure 

Switch State 2 control engine lube oil shut
down

Low engine lube oil pressure shutdown set for rated 
speed CAT 6T6651

Actuation 35 
psi.

Deactuation 30 
psi.

alarm record alarm and 
set point shut down status and 

alarm

21.0 7DC, 
11/12DC OTS1

(High) Oil 
Temperature 
Switch State 1

control engine lube oil alarm High engine lube oil temperature alarm
AMOT 2340 Model 

EOIR7AA00W 
Serial 871

234 degF alarm record alarm and 
set point

status and 
alarm

22.0 7DC, 
11/12DC OTS2

(High) Oil 
Temperature 
Switch State 2

control engine lube oil shut
down High engine lube oil temperature shutdown

AMOT 2340 Model 
EOIR7AA00W 

Serial 871
240 degF alarm record alarm and 

set point shut down status and 
alarm

23.0 7DC VR (High) Vibration 
Relay control engine vibration shut

down

High vibration shutdown

Note: Not installed on Units #11&#12 and the one on 
Unit #7 might be disconnected.

AMOT Vibro-Guard 
Switch Model 

4109B

Unknown level
(KEA to verify 

setting)
alarm record alarm and 

set point shut down status and 
alarm

24.0 11/12AC, 
11/12BKR BE1-32 Reverse Power 

Relay control electrical 
panel power

alarm, 
electrical 

connection, 
shut down

Disconnects generator from buss system if power 
reverses direction - 15% of full rated power 
(instantaneous)
Units #7, #11 & #12 = 1,000 x 0.15 = 150 kW

Basler BE1-32, 
Catalogue No. A2E-
AIP-AONIF, Trans 

CT 400:5

150 kW alarm record alarm and 
set point

disconnect 
and shut 

down

status and 
alarm

25.0 11/12AC, 
11/12BKR BE1-25 Synchronizing 

Check Relay control electrical 
panel

voltage & 
phase 
angle 
sync

electrical 
connection

Does not allow generator to connect to buss system if 
out of sync on phases or frequency is detected.
Note: Black start function will override sync check 
relay.

Basler BE1-25, 
Catalogue No. MIH-
A6P-A4R6F, Trans 

PT 20:1

Unknown
(KEA to verify 

setting)

sequence 
status

prevents out 
of sync 

connection
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No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Unit 
Controller

Local 
Display 

Real
Time Data

26.0 unknown COV-9
Voltage Restrained 
Overcurrent Relay
(Unit #7)

control
Unit #7 

electrical 
panel

current
alarm and 
electrical 

connection

Disconnects generator from buss system if current is 
exceeded.  Does not shut down unit.

Westinghouse COV-
9

(KEA to verify part #)

Time Dial 03, 
Inst Setting 40, 

Tap 5
alarm record alarm disconnect status and 

alarm

27.0 11/12AC, 
11/12BKR BE1-51/27

Voltage Restrained 
Overcurrent Relay
(Units #11 & #12)

control

Units #11 & 
#12 

electrical 
panel

current
alarm and 
electrical 

connection

Disconnects generator from buss system if current is 
exceeded. (inverse)  Does not shut down unit.

Basler BE1-51/27, 
Catalogue No. PIE-
B5P-AICIF, Trans 

CT 400:5

Unknown
(KEA to verify 

setting)
alarm record alarm disconnect status and 

alarm

28.0 7DC AUX 
RELAY

Auxiliary (Engine 
Shut Down ) Relay
(Unit #7)

control
Unit #7 

electrical 
panel

eng/gen

alarm, 
electrical 

connection, 
shut down

Prevents engine start with any existing mechanical or 
electrical faults.
Auxiliary relay to SR1 (Slave Relay 1) which is 
controlled by contacts from any mechanical or 
electrical relay designated to trip the unit breaker. 

Unknown
(KEA to verify part #)

N/A alarm record alarm
disconnect 
and shut 

down

status and 
alarm

29.0 11/12AC, 
11/12BKR ESDRX

Auxiliary Engine 
Shut Down Relay
(Units #11 & #12)

control

Units #11 & 
#12 

electrical 
panel

eng/gen
alarm and 
electrical 

connection

Prevents engine start with any existing mechanical or 
electrical faults.
Auxiliary relay to ESDR (Engine Shut Down Relay) 
which is controlled by contacts from any mechanical 
or electrical relay designated to trip the unit breaker.

Unknown
(KEA to verify part #)

N/A alarm record alarm disconnect status and 
alarm

30.0 7DC, 
11/12DC ES Emergency Stop control

engine
(red button) eng/gen shut

down
Manual emergency engine shutdown which bypasses 
time delay relay for instantaneous shut down N/A N/A alarm record alarm shut down status and 

alarm

31.0 7DC, 
11/12DC N/A Engine Shutdown control engine eng/gen shut

down

Current manual procedure to be automated in 
SCADA:
Reduce power load via governor.
When 0 kW is achieved, open Main Unit Breaker to 
disconnect from Plant Buss.
Turn speed switch from RATED to IDLE:
--- The governor automatically reduces speed.
--- When oil step speed is achieved, the set of higher 
speed condition switches disarms and the set of 
lower speed condition switches arms.
--- When idle speed is achieved, the engine cools 
down.
When engine is cool, turn RUN/STOP switch to OFF:
--- The governor automatically reduces speed.
--- When crank termination speed is achieved, the set 
of lower speed condition switches disarms and the 
Starting Air Valve (SAV on Unit #7) or Starting Air 
Interposing Relay (SAIR on Units #11&#12) arms (for 
restart if desired).
--- The governer reduces speed to 0 rpm.

Woodward 2301A 
Governor N/A

shut down 
may be 

initiated from 
SCADA

record sequence 
status

shut down 
may be 
initiated 
locally

status

32.0 unknown unknown
Engine Intake Air 
Pressure 
Differential

data engine air system 
monitoring

Engine intake air pressure differential measured 
across air filter

Unknown
(KEA to verify part #)

psi
Note: Convert 

inHg to psi
record psi psi

33.0 unknown unknown Engine Intake Air 
Pressure data engine air system 

monitoring Engine intake air pressure (downstream of turbos)

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

34.0 unknown unknown Engine Intake Air 
Temperature data engine air system 

monitoring
Engine intake air temperature (downstream of 
turbocharger and aftercoolers)

requires 
instrumentation/ 

transducer 
installation

degF record degF degF

35.0 unknown N/A
Cylinder Exhaust 
Temperature 
Differential

data cylinder cylinder 
exhaust

system 
monitoring

Largest differential in exhaust temperature between 
any two unit cylinders (calculated)

Note: See individual Cylinder Exhaust Temperatures 
in Unit Cylinder Table

N/A degF record degF degF
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36.0 unknown N/A
Cylinder Exhaust 
Temperature 
Differential Alarm

control cylinder cylinder 
exhaust alarm

High differential cylinder exhaust temperature alarm

Note: See individual Cylinder Exhaust Temperatures 
in Unit Cylinder Table

N/A unknown 
differential degF

SCADA 
program alarm record alarm and 

setpoint alarm

37.0 unknown unknown
Engine Fuel 
Pressure 
Differential

data engine fuel system 
monitoring

Engine fuel pressure differential measured across 
fuel filter

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

38.0 unknown unknown Engine Fuel 
Pressure In data engine fuel system 

monitoring
Engine fuel pressure going into the engine 
(downstream of fuel filter)

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

39.0 unknown unknown Engine Jacket 
Water Pressure data engine jacket 

water
system 

monitoring
Engine jacket water pressure (downstream of water 
pumps)

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

40.0 unknown unknown
Engine Jacket 
Water Temperature 
In

data engine jacket 
water

system 
monitoring

Engine jacket water temperature going into the 
engine from the radiator

requires 
instrumentation/ 

transducer 
installation

degF record degF degF

41.0 unknown unknown
Engine Jacket 
Water Temperature 
Out

data engine jacket 
water

system 
monitoring

Engine jacket water temperature coming out of the 
engine

requires 
instrumentation/ 

transducer 
installation

degF record degF degF

42.0 unknown unknown
Engine Lube Oil 
Pressure 
Differential

data engine lube oil system 
monitoring

Engine lube oil pressure differential measured across 
oil filter

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

43.0 unknown unknown Engine Lube Oil 
Pressure In data engine lube oil system 

monitoring
Engine lube oil pressure going into the engine 
(downstream of oil filter)

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

44.0 unknown unknown Engine Lube Oil 
Temperature data engine lube oil system 

monitoring Engine lube oil temperature

requires 
instrumentation/ 

transducer 
installation

degF record degF degF

45.0 unknown unknown Engine Speed data engine speed system 
monitoring Engine speed engine tachometer rpm record rpm rpm

46.0 unknown unknown
Accumulated 
Engine Hours 
Operated

data engine time system 
monitoring

Total amount of time engine has been running since 
unit installation (accumulated hours)

Notes: Accumulator should not be automatically reset 
but and should be manually set initially.
SCADA must store last known value so operators can 
reset accumulator.

Hobbs Run Time 
Meter (RTM)

hours
(accumulated) record

hours
(accumulat

ed)

hours
(accumula

ted)

47.0 unknown unknown Diesel Generator 
Frequency data electrical 

panel frequency system 
monitoring Generator frequency frequency meter Hz record Hz Hz

48.0 unknown unknown
Diesel Generator 
Voltage on Phase 
A

data electrical 
panel voltage system 

monitoring Generator voltage on Phase A voltmeter Volts record volts volts

49.0 unknown unknown
Diesel Generator 
Voltage on Phase 
B

data electrical 
panel voltage system 

monitoring Generator voltage on Phase B voltmeter Volts record volts volts

50.0 unknown unknown
Diesel Generator 
Voltage on Phase 
C

data electrical 
panel voltage system 

monitoring Generator voltage on Phase C voltmeter Volts record volts volts

51.0 unknown unknown
Diesel Generator 
Current on Phase 
A

data electrical 
panel current system 

monitoring Generator current on Phase A ammeter Amps record Amps Amps
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Caterpillar Diesel Units

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Unit 
Controller

Local 
Display 

Real
Time Data

52.0 unknown unknown
Diesel Generator 
Current on Phase 
B

data electrical 
panel current system 

monitoring Generator current on Phase B ammeter Amps record Amps Amps

53.0 unknown unknown
Diesel Generator 
Current on Phase 
C

data electrical 
panel current system 

monitoring Generator current on Phase C ammeter Amps record Amps Amps

54.0 unknown unknown Diesel Generator 
Power Generated data electrical 

panel power system 
monitoring Amount of power being generated by generator power meter kW record kW kW

55.0 unknown unknown Diesel Generator 
Power Factor data electrical 

panel power system 
monitoring

Generator power factor - the ratio of real power to 
apparent power, related to the phase angle between 
voltage and current (calculated)

power factor meter unitless record unitless unitless

56.0 unknown unknown Future Engine Fire 
Alarm control N/A fire alarm Future engine/generator fire alarm N/A unknown alarm record alarm shut down alarm
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Electro-Motive Diesel Units

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
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Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Unit 
Controller

Local 
Display 

Real
Time Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring Date and time N/A N/A record date time

2.0 N/A Unit # Diesel Unit Name data engine id system 
monitoring

Name of Electro-Motive diesel unit
Allowed values: Diesel Unit # 10, Diesel Unit # 14, 
Diesel Unit # 15

N/A N/A record name

3.0 N/A unknown Diesel Unit 
Equipment data engine eng/gen system 

monitoring
Electro-Motive diesel unit equipment
Allowed values: EMD 20-710-G4A, EMD L16-710-G4B N/A N/A fixed 

equipment

4.0 N/A unknown Diesel Unit Status data engine eng/gen system 
monitoring

Unit status
Allowed values: Ready, Operating, Maintenance, etc. N/A N/A record sequence 

status

startup may 
be initiated 
only locally

status

5.0 10DC, 
14DC1 LCOPDR

Low Circulating Oil 
Pressure Delay 
Relay

control mech panel lube oil timing
Activates with Master Switch, time delay to allow lube oil 
to pressure-up during startup and arms LCOPS (Low 
Circulating Oil Pressure Switch)

SAAC Time Delay On 
Make Relay, Part 

TDM110DL

Unknown time
(KEA to verify 

setting)
record sequence 

status
part of 
startup

6.0 10DC, 
14DC1 LCOPS Low Circulating Oil 

Pressure Switch control engine lube oil alarm Low oil pressure alarm at startup and low speed. Sq D Class 9012, 
Series C 10 psi alarm record alarm and 

set point
part of 
startup

status and 
alarm

7.0 10G
SS (1)
(also listed 
as DSS)

(Dual) Speed Switch -
Crank Terminate 
Delay Relay

control mech panel speed arming

Speed Specs:                Unit #10 & #14
(Unit #15 not installed yet)  
Crank Termination           200  rpm?
Idle                                600 rpm?
Oil Step                          850 rpm
Rated                             900 rpm
Over Speed                     975 rpm         

Note: Units #10 and #14 arm slightly differently  (see 
drawings).

This part of the switch terminates engine cranking when 
engine speed reaches crank termination speed and 
activates CDR, CDRX, and CDRXX relays (and arms set 
of lower speed condition switches).

Details: This is an adjustable engine speed setting that 
signals the starter motor that the engine is firing and 
cranking must be terminated. When the speed setting is 
reached, a switch will open to stop air flow to the starter 
motor. The starter motor pinion gear will now disengage 
from the engine flywheel ring gear.

ECU-SS40 200 rpm record sequence 
status

part of 
startup

8.0 10DC, 
14DC1 CDR Crank Disconnect 

Relay control mech panel eng/gen electrical 
connection Upon crank termination, closes the ASV (Air Start Valve) IDEC RH2B N/A record sequence 

status
part of 
startup

9.0 10DC, 
14DC1 CDRX Auxiliary 1 Crank 

Disconnect Relay control mech panel eng/gen electrical 
connection

Upon crank termination, activates 
ODR (Oil Delay Relay),
ODRX (Auxiliary Oil Delay Relay), 
PLTD (Pre-Lube Time Delay Relay), and 
SBTD (Soak-Back Time Delay Relay)

IDEC RH2B N/A record sequence 
status

part of 
startup

10.0 10DC, 
14DC1 ODR Oil Delay Relay control mech panel lube oil timing

Delay to allow lube oil to pressure-up at low speed and 
arms 
LOPWS (Low Oil Pressure Warning Switch) and 
LOPS (Low Oil Pressure Switch)

SAAC Time Delay On 
Make Relay, Part 

TDM110DL

Unknown time
(KEA to verify 

setting)
record sequence 

status
part of 
startup

11.0 10DC, 
14DC1 LOPWS Low Oil Pressure 

Warning Switch control engine lube oil alarm Low engine lube oil pressure alarm Sq D Class 9012, 
Series C 35 psi alarm record alarm and 

set point
status and 

alarm

12.0 10DC, 
14DC1 LOPS Low Oil Pressure 

Switch control engine lube oil shut
down Low engine lube oil pressure shutdown Sq D Class 9012, 

Series C 20 psi alarm record alarm and 
set point shutdown status and 

alarm

13.0 10DC, 
14DC1 LOPR Low Oil Pressure 

Relay control mech panel lube oil electrical 
connection

Relay activated by the LOPS (Low Oil Pressure Switch) 
which activates the EFR (Engine Failure Relay) IDEC RH2B N/A record sequence 

status
part of shut 

down status
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Electro-Motive Diesel Units

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
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General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Unit 
Controller

Local 
Display 

Real
Time Data

14.0 10DC, 
14DC1 ODRX Auxiliary Oil Delay 

Relay control mech panel lube oil timing

Time delay prior to arming:
LWPWS (Low Jacket Water Pressure Warning Switch),
HCCPS (High Crank Case Pressure Switch), 
LWPS (Low Jacket Water Pressure Switch)
Note: HCCPS and LWPS also require second step of 
DSS
(Dual Speed Switch) to arm  

SAAC Time Delay On 
Make Relay, Part 

TDM110DL

Unknown time
(KEA to verify 

setting)
record sequence 

status
part of 
startup

15.0 10G
SS (2)
(also listed 
as DSS)

(Dual) Speed Switch -
Second Step control mech panel speed arming

Completes arming of HCCPS (High Crank CasePressure 
Switch) and the LWPS (Low Jacket Water Pressure 
Switch) when the engine reaches second step speed.

ECU-SS40 850 rpm record sequence 
status

part of 
startup

16.0 10DC, 
14DC1

HCPS
(also listed 
as HCCPS)

High Crank Case 
Pressure Switch control engine crank case shut

down

High crank case pressure shutdown

Note: This switch shuts down engine if there is high 
crank case pressure at rated speed.

EMD 8362040
0.8 to 2.5 

inches of water 
pressure

alarm record alarm and 
set point shut down status and 

alarm

17.0 10DC, 
14DC1 LWPWS

Low (Jacket) Water 
Pressure Warning 
Switch

control engine jacket 
water alarm Low engine jacket water pressure alarm Sq D Class 9012, 

Series C 35 psi alarm record alarm and 
set point

status and 
alarm

18.0 10DC, 
14DC1 LWPS Low (Jacket) Water 

Pressure Switch control engine jacket 
water

shut
down Low engine jacket water pressure shutdown Sq D Class 9012, 

Series C 20 psi alarm record alarm and 
set point shut down status and 

alarm

19.0 10DC, 
14DC1 LWPR Low (Jacket) Water 

Pressure Relay control mech panel jacket 
water

electrical 
connection

Relay which activates EFR (Engine Failure Relay) when 
LWPS (Low Jacket Water Pressure Switch) or HCCPS 
(High Crank Case Oil Pressure Switch) are initiated in 
order to shut down the engine and open the generator 
breaker. 

IDEC RH2B N/A record sequence 
status

part of shut 
down

20.0 10DC, 
14DC1 PLTD Pre-Lube Time Delay 

Relay control mech panel lube oil timing

Time delay period during startup to allow time for engine 
to lube completely prior to engine cranking. Activates 
LPMS (Lube Pump Master Switch); 
With Unit off, PLTD closed and allows prelube pump to 
run in REMOTE or LOCAL
With Unit start at DSS1 speed, the CDR(X) activates 
PLTD thereby turns off the prelube pump
With Unit stopping, LOPS1 (Low Oil Pressure Switch 1) 
closes the SBTD (Soak-Back Time Delay Relay) and 
allows prelube pump to run for a timed period.

SAAC Time Delay On 
Make Relay, Part 

TDM110DL

Unknown time
(KEA to verify 

setting)
record sequence 

status
part of 
startup

21.0 10DC LOPS1 Low Oil Pressure 
Switch 1 control engine lube oil electrical 

connection

Shuts off the prelube pump when engine oil pressure 
opens the LOPS1 switch.  Upon engine shutdown, 
activates SBTD (Soak Back Time Delay) to allow pre-
lube pump to run after unit is shut down.

Unknown
(KEA to verify part #)

Unknown psi
(KEA to verify 

setting)
record sequence 

status

part of 
startup & 

shut down

22.0 10DC, 
14DC1 SBTD Soak-Back Time 

Delay Relay control mech panel lube oil timing Time delay period to allow for continued oil circulation 
after the engine shuts down.

SAAC Time Delay On 
Break Relay, Part 
TDBH110VDCL

Unknown time
(KEA to verify 

setting)
record sequence 

status
part of shut 

down

23.0 10DC, 
14DC1 CDRXX Auxiliary 2 Crank 

Disconnect Relay control mech panel eng/gen electrical 
connection

Upon crank termination, disarms the LCOPDR (Low 
Circulating Oil Pressure Delay Relay) IDEC RH2B N/A record sequence 

status
part of 
startup

24.0 10DC, 
14DC1 OSS Over Speed (Limit) 

Switch control engine speed shut
down

Engine shutdown if engine speed exceeds the 
overspeed limit

EMD 8422449,
Sq D Class 9007, 

Type TUB1-53
(made by Sq D 

proprietary to EMD)

975 rpm alarm record alarm and 
set point shut down status and 

alarm

25.0 10DC, 
14DC1 OSR Over Speed Relay control mech panel speed electrical 

connection
Relay activated by the OSS (Over Speed Switch) which 
activates the EFR (Engine Failure Relay) IDEC RH2B N/A record sequence 

status
part of shut 

down

26.0 10DC, 
14DC1 HFDPS High Fuel Differential 

Pressure Switch control engine fuel alarm High engine fuel differential pressure alarm Sq D Type 9012 
Series C 30 psid alarm record alarm and 

set point
status and 

alarm

27.0
10DC, 

14DC1, 
14C

LFLS Low Fuel Level 
Switch control fuel tank fuel alarm Low engine fuel level alarm

ACE Tank Magnetrol 
# B10-1K3A-ALK-1 
Low Level Switch, 

catalog pg 242

Unknown level
(KEA to verify 

setting)
alarm record alarm status and 

alarm
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28.0
10DC, 

14DC1, 
14C

HFLS High Fuel Level 
Switch control fuel tank fuel alarm High engine fuel level alarm

ACE Tank Magnetrol 
# B10-1K3A-ALK-1 
High Level Switch, 

catalog pg 242

Unknown level
(KEA to verify 

setting)
alarm record alarm status and 

alarm

29.0 10DC, 
14DC1 HWTWS

High (Jacket) Water 
Temperature 
Warning Switch

control engine jacket 
water alarm High engine jacket water temperature alarm

EMD 40040504,
Sq D Class 9025, 

Series C, Type 
GZW23-S109

208 degF alarm record alarm and 
set point

status and 
alarm

30.0 10DC, 
14DC1 HWTS High (Jacket) Water 

Temperature Switch control engine jacket 
water

shut
down High engine jacket water temperature shutdown

EMD 40040507,
Sq D Class 9025, 

Series C, Type 
GZW23-S113

215 degF alarm record alarm and 
set point shut down status and 

alarm

31.0 10DC, 
14DC1 HWTR High (Jacket) Water 

Temperature Relay control mech panel jacket 
water

electrical 
connection

Relay activated by the HWTS (High Water Temperature 
Switch) which activates the EFR (Engine Failure Relay) IDEC RH2B N/A record sequence 

status
part of shut 

down

32.0 10DC, 
14DC1 HOTWS

High Oil 
Temperature 
Warning Switch

control engine lube oil alarm High engine lube oil temperature alarm

EMD 40040508,
Sq D Class 9025, 

Series C, Type 
GZW23-S143

230 degF
(KEA to verify 

setting)
alarm record alarm and 

set point
status and 

alarm

33.0 10DC, 
14DC1 LOTWS Low Oil Temperature 

Warning Switch control engine lube oil alarm Low engine lube oil temperature alarm

EMD 40040500,
Sq D Class 9025, 

Series C, Type 
GZW1-S124

(KEA to verify part #)

140 degF
(KEA to verify 

setting)
alarm record alarm and 

set point
status and 

alarm

34.0 10DC, 
14DC1 HVS High Vibration 

Switch control engine vibration shut
down

High vibration shutdown

Note: Installed on Unit #10 and might be disconnected 
on Unit #14.

AMOT Vibro-Guard 
Switch Model 4128 
(Explosion Proof)

N/A alarm record alarm and 
set point shut down status and 

alarm

35.0 10DC, 
14DC1 HVR High Vibration Relay control mech panel vibration electrical 

connection
Relay activated by the HVS (High Vibration Switch) 
which activates the EFR (Engine Failure Relay) IDEC RH2B N/A record sequence 

status
part of shut 

down

36.0 10DC, 
14DC1 GFRS Generator Failure 

Relay Switch control electrical 
panel eng/gen shut

down Generator failure shutdown Unknown
(KEA to verify part #) Unknown alarm record alarm shut down status and 

alarm

37.0 10DC, 
14DC1 GFR Generator Failure 

Relay control mech panel eng/gen electrical 
connection

Relay activated by the GFRS (Generator Failure Relay 
Switch) which activates the EFR (Engine Failure Relay) IDEC RH2B N/A record sequence 

status
part of shut 

down

38.0 10DC, 
14DC1 EFR Engine Failure Relay control mech panel eng/gen

alarm and 
electrical 

connection
Common relay for engine shut down Unknown

(KEA to verify part #) N/A alarm record sequence 
status shut down status and 

alarm

39.0 10DC, 
14DC1 EFRX Auxiliary 1 Engine 

Failure Relay control mech panel eng/gen
alarm and 
electrical 

connection

Common relay for engine shut down. Latches shut down 
until reset.

Unknown
(KEA to verify part #) N/A alarm record sequence 

status shut down status and 
alarm

40.0 10DC, 
14DC1 EFRXX Auxiliary 2 Engine 

Failure Relay control mech panel eng/gen
alarm and 
electrical 

connection
Common relay for engine shut down Unknown

(KEA to verify part #) N/A alarm record sequence 
status shut down status and 

alarm

41.0 unknown BE1-32 Reverse Power 
Relay control electrical 

panel power

alarm, 
electrical 

connecion, 
shut down

Disconnects generator from buss system if power 
reverses direction - 15% of full rated power 
(instantaneous)
Unit #10 = 3,080 x 0.15 = 462 kW
Unit #14 = 2,865 x 0.15 = 430 kW

Basler BE1-32, 
Catalogue No. A2E-

AIP-AONIF, Trans CT 
400:5

Unit #10 = 462 
kW

Unit #14 = 430 
kW

alarm record alarm and 
set point

disconnect 
and shut 

down

status and 
alarm

42.0 unknown BE1-25 Synchronizing Check 
Relay control electrical 

panel

voltage & 
phase 

angle sync

electrical 
connection

Does not allow generator to connect to buss system if 
out of sync on phases or frequency is detected.
Note: Black start function will override sync check relay.

Basler BE1-25, 
Catalogue No. MIH-
A6P-A4R6F, Trans 

PT 20:1

Unit #10: 
Unknown (KEA 
to verify setting)
Unit #14: Time 
Delay 0.01 sec, 
Phase Angle 15 

deg, Delta 
Voltage 10 V < 
0 deg and 0 V < 

5 deg

sequence 
status

prevents out 
of sync 

connection
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43.0 10AC BE1-51/27
Voltage Restrained 
Overcurrent Relay
(Unit #10)

control
Unit 10 

electrical 
panel

current
alarm and 
electrical 

connection

Disconnects generator from buss system if current is 
exceeded.  Does not shut down unit.

Basler BE1-51/27, 
Catalogue No. PIE-

B5P-AICIF, Trans CT 
400:5

Time Dial 03, 
Low Range Tap 

J
alarm record alarm disconnect status and 

alarm

44.0 14DC2 ITE 51I

Voltage Restrained 
Overcurrent Relay 
(Overcurrent Relay 
Part)
(Unit #14)

control
Unit 14 

electrical 
panel

current
alarm and 
electrical 

connection

Disconnects generator from buss system if current is 
exceeded.  Coordinates with voltage relay.  Breaker is 
held closed unless voltage is decaying along with 
current.  Does not shut down unit.

BBC - ITE 51I, 
Catalouge No. 

423T1341, SS No. 
37862, Trans CT 

400:5
(KEA to verify part #)

Time Dial 01, 
Inst Setting 16, 

Tap 5
(KEA to verify 

setting)

alarm record alarm disconnect status and 
alarm

45.0 unknown ITE 51I

Voltage Restrained 
Overcurrent Relay 
(Voltage Relay Part)
(Unit #14)

control
Unit 14 

electrical 
panel

voltage
alarm and 
electrical 

connection

Disconnects generator from buss system if current is 
exceeded.  Coordinates with current  relay.  Breaker is 
held closed unless voltage is decaying along with 
current.  Does not shut down unit.

BBC - ITE 51I, 
Catalouge No. 

411N0171, Trans CT 
400:5

(KEA to verify part #)

Unknown
(KEA to verify 

setting)
alarm record alarm disconnect status and 

alarm

46.0 unknown BE1-87G
Differential 
Protective Generator 
Relay

control electrical 
panel current

alarm, 
electrical 

connecion, 
shut down

Disconnects generator from buss system if generator 
differential is exceeded

Basler BE1-87G, 
Catalogue No. GIE-
AIJ-BONOF, Trans 

CT 400:5

Tap F (0.8) alarm record alarm
disconnect 
and shut 

down

status and 
alarm

47.0 10G APD Engine Intake Air 
Pressure Differential data mech panel air system 

monitoring

Engine intake air pressure differential measured across 
air filter
(Air Pressure Differential)

Unknown
(KEA to verify part #) psi record psi psi

48.0 10G EAP Engine Intake Air 
Pressure data mech panel air system 

monitoring
Engine intake air pressure (downstream of turbo)
(Engine Airbox Pressure)

Unknown
(KEA to verify part #) psi record psi psi

49.0 10G EAT Engine Intake Air 
Temperature data mech panel air system 

monitoring

Engine intake air temperature (downstream of 
turbocharger and aftercoolers)
(Engine Air Temperature)

Unknown
(KEA to verify part #) degF record degF degF

50.0 unknown N/A
Cylinder Exhaust 
Temperature 
Differential

data cylinder cylinder 
exhaust

system 
monitoring

Largest differential in exhaust temperature between any 
two unit cylinders (calculated)

Note: See individual Cylinder Exhaust Temperatures in 
Unit Cylinder Table

N/A degF record degF degF

51.0 unknown N/A
Cylinder Exhaust 
Temperature 
Differential Alarm

control cylinder cylinder 
exhaust alarm

High differential cylinder exhaust temperature alarm

Note: See individual Cylinder Exhaust Temperatures in 
Unit Cylinder Table

N/A unknown 
differential degF

SCADA 
program alarm record alarm and 

setpoint alarm

52.0 10G FDP Engine Fuel 
Pressure Differential data mech panel fuel system 

monitoring

Engine fuel pressure differential measured across fuel 
filter
(Fuel Differential Pressure)

Unknown
(KEA to verify part #) psi record psi psi

53.0 unknown unknown Engine Fuel 
Pressure In data engine fuel system 

monitoring
Engine fuel pressure going into the engine (downstream 
of fuel filter)

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

54.0 10G EWP Engine Jacket Water 
Pressure data mech panel jacket 

water
system 

monitoring

Engine jacket water pressure (downstream of water 
pumps)
(Engine Water Pressure)

Unknown
(KEA to verify part #) psi record psi psi

55.0 10G EWTI Engine Jacket Water 
Temperature In data mech panel jacket 

water
system 

monitoring

Engine jacket water temperature going into the engine 
from the radiator
(Engine Water Temperature In)

Unknown
(KEA to verify part #) degF record degF degF

56.0 10G EWTO Engine Jacket Water 
Temperature Out data mech panel jacket 

water
system 

monitoring

Engine jacket water temperature coming out of the 
engine
(Engine Water Temperature Out)

Unknown
(KEA to verify part #) degF record degF degF

57.0 unknown unknown Engine Lube Oil 
Pressure Differential data engine lube oil system 

monitoring
Engine lube oil pressure differential measured across oil 
filter

requires 
instrumentation/ 

transducer 
installation

psi record psi psi

58.0 10G EOP Engine Lube Oil 
Pressure In data mech panel lube oil system 

monitoring

Engine lube oil pressure going into the engine 
(downstream of oil filter)
(Engine Oil Pressure)

Unknown
(KEA to verify part #) psi record psi psi

59.0 unknown unknown Engine Lube Oil 
Temperature In data engine lube oil system 

monitoring
Engine lube oil temperature going into the engine 
(downstream of oil cooler)

Unknown
(KEA to verify part #) degF record degF degF
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60.0 10G EOT Engine Lube Oil 
Temperature Out data mech panel lube oil system 

monitoring

Engine lube oil temperature coming out of the engine 
(upstream of oil cooler)
(Engine Oil Temperature)

requires 
instrumentation/ 

transducer 
installation

degF record degF degF

61.0 10G EST Generator Stator 
Temperature data mech panel wiring system 

monitoring

Stator temperature (temperature of wiring through which 
generated power passes)

Note: This data may produce multiple temperatures for 
different parts of the stator and may require its own data 
table.

may require 
instrumentation/ 

transducer 
installation

degF record degF degF

62.0 unknown unknown Engine Speed data engine speed system 
monitoring Engine speed engine tachometer rpm record rpm rpm

63.0 unknown unknown Accumulated Engine 
Hours Operated data mech panel time system 

monitoring

Total amount of time engine has been running since unit 
installation (accumulated hours)

Notes: Accumulator should not be automatically reset 
but manually set initially.
SCADA must store last known value so operators can 
reset accumulator.

Run Time Meter 
(RTM) - timer set to 
keep accumulated 

time

hours
(accumulated) record

hours
(accumulat

ed)

hours
(accumulat

ed)

64.0 unknown unknown Diesel Generator 
Frequency data electrical 

panel frequency system 
monitoring Generator frequency frequency meter Hz record Hz Hz

65.0 unknown unknown Diesel Generator 
Voltage on Phase A data electrical 

panel voltage system 
monitoring Generator voltage on Phase A voltmeter Volts record volts volts

66.0 unknown unknown Diesel Generator 
Voltage on Phase B data electrical 

panel voltage system 
monitoring Generator voltage on Phase B voltmeter Volts record volts volts

67.0 unknown unknown Diesel Generator 
Voltage on Phase C data electrical 

panel voltage system 
monitoring Generator voltage on Phase C voltmeter Volts record volts volts

68.0 unknown unknown Diesel Generator 
Current on Phase A data electrical 

panel current system 
monitoring Generator current on Phase A ammeter Amps record Amps Amps

69.0 unknown unknown Diesel Generator 
Current on Phase B data electrical 

panel current system 
monitoring Generator current on Phase B ammeter Amps record Amps Amps

70.0 unknown unknown Diesel Generator 
Current on Phase C data electrical 

panel current system 
monitoring Generator current on Phase C ammeter Amps record Amps Amps

71.0 unknown unknown Diesel Generator 
Power Generated data electrical 

panel power system 
monitoring Amount of power being generated by generator power meter kW record kW kW

72.0 unknown unknown Diesel Generator 
Power Factor data electrical 

panel power system 
monitoring

Generator power factor - the ratio of real power to 
apparent power, related to the phase angle between 
voltage and current (calculated)

power factor meter unitless record unitless unitless

73.0 unknown unknown Future Engine Fire 
Alarm control N/A fire alarm Future engine/generator fire alarm N/A unknown alarm record alarm shut down alarm
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Table 7 - SCADA Data and Functions

Diesel Unit Cylinders

Line 
No

Dwg 
Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & 

Meas Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Local 
Display 

Real
Time Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring

Date and time N/A N/A record date time

2.0 N/A Unit # Diesel Unit Name data engine id system 
monitoring

Name of Unit
Allowed values: Diesel Unit # 7, Diesel Unit # 11, 
Diesel Unit # 12, Diesel Unit # 10, Diesel Unit # 14, 
Diesel Unit # 15

N/A N/A record name

3.0 unknow
n Cylinder # Clylinder Number data cylinder id system 

monitoring
Unit cylinder number
Allowed values: 1, 2, 3, … 20 N/A N/A record name name

4.0 10G EST Cylinder Exhaust 
Temperature data cylinder cylinder 

exhaust
system 

monitoring Cylinder exhaust temperature Thermocouples
(KEA to verify part #) degF record degF degF
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8. Wind Turbine Generator Controls 
 

8.1. Wind Farm Control System 
 

Currently, an Automation Direct (Koyo) PLC controls each of the wind turbines, which is 
monitored and controlled by a “Second Wind” SCADA system. To improve bandwidth 
and have greater real time accuracy, the Contractor shall set up a fiber optic 
communication network as shown schematically on the Contract Drawings.  The fiber 
optic network shall connect to an Ethernet switch near each controlling PLC, and replace 
the existing RS485 copper network. Make the Ethernet connection from the Ethernet 
switch to each PLC via an Automation Direct ECOM card. The Equipment List calls out 
the part numbers for the components required to communicate with each PLC, as 
described below: 

 
• Turbines 1, 2, and 3 – The current 6 slot PLC rack is full. The Contractor shall 

provide and install a 9 slot rack to replace the 6 slot rack, and an Ethernet 
communications card for each turbine PLC. 

 
• Turbines 4, 5, 6, 7, 8, 9, 10, 11, and 12 – There is room in the current PLC rack. The 

Contractor shall provide and install an Ethernet communications card for each 
turbine PLC. 

 
• Turbine 14 – The current PLC rack is full. The following components are required to 

add a second rack: 110 VAC power supply, 6 slot expansion rack, expansion cable, 
and Ethernet communications card. Turbine 14 has a 405 series Koyo PLC, which 
differs from the 205 series used in the other units. Currently, the 405 series Ethernet 
card does not have Modbus TCP capability like the 205 series. Automation Direct 
has stated it will release a new 405 series ECOM card capable of Modbus TCP in 
September of 2005. If Automation Direct has not made the 405 series capable of 
Modbus TCP before final design of the SCADA system, the Contractor should 
consider converting the unit to a 205 series Koyo PLC. Having the ability to 
communicate in one protocol will simplify the HMI polling process. 

 
Utilize the existing communications network raceways for the fiber network, after 
removing the existing network copper conductors. At a minimum, provide 2 spare fibers 
in the fiber cable.  The fiber line shall terminate at the wind farm control building, where it 
shall interface with a Contractor provided Ethernet radio. The radio link provides a 
communication link back to the power plant for integration into the SCADA system. The 
radio link will most likely require a repeater between the wind farm and the power plant. 
The Owner will provide mounting structures and install the antenna and cable for the 
radio link. The Contractor shall provide all hardware for a complete radio communication 
system. The radio system shall have a minimum capability of 10 Mbps transfer speed for 
data, voice, and video transfer. 
 
The wind farm data shall be displayed at all HMI’s, along with the ability to control the 
wind turbines. Also, performance data from the wind turbines shall be collected and 
stored through the SCADA system such that periodic performance reports can be 
automatically generated. The new SCADA system must provide the same or greater 
functionality as the Second Wind SCADA system.  The Second Wind SCADA system 
shall be decommissioned by the Contractor during installation and commissioning of the 
fiber optic network. Consult with the Owner before beginning Work and agree on a path 
forward that minimizes the down time of the wind farm SCADA system.   
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8.2. Programming 
 
Installation of the PLC Ethernet communication cards will require programming changes 
in the Koyo PLC’s. The Owner shall provide a current copy of the programming software 
and turbine controller logic files for the Contractor to modify. The Contractor shall 
complete the logic edits and return the final logic files and software back to the Owner 
during project closeout. Provide comments in the logic as required to describe changes 
made. 

 

8.3. Spreadsheet of functions/data logging 
 

The following spreadsheet provides an overview of the current wind farm SCADA 
system, and gives details on what the new SCADA system shall input, output, alarm, 
and data store.  
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Table 8 - SCADA Data and Functions

Wind Turbine Units

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & 

Meas Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display Real
Time Data Unit 

Controller

Local Display 
Real

Time Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring Date and time N/A N/A record date time

2.0 N/A Unit # Wind Turbine Name data wind turbine id system 
monitoring

Name of wind turbine
Allowed values: WTG Unit # 01, WTG Unit 
# 02,...WTG Unit # 14

N/A N/A record name

3.0 N/A unknown Wind Turbine 
Equipment data wind turbine turbine/gen system 

monitoring
Wind turbine equipment
Allowed values: AOC 15/50, Northwind 100 N/A N/A fixed 

equipment

4.0 N/A unknown Wind Turbine Status data

Wind Site 
Second Wind 

SCADA 
System

turbine/gen system 
monitoring

Unit status
Allowed values: Ready, Operating, 
Maintenance, etc.

N/A N/A record sequence 
status status

5.0 unknown unknown Wind Generator 
Power Generated data

Wind Site 
Second Wind 

SCADA 
System

power system 
monitoring

Amount of power being generated by 
generator power meter kW record kW data

6.0 unknown unknown Turbine Wind Speed data

Wind Site 
Second Wind 

SCADA 
System

wind system 
monitoring

Wind speed measured from individual wind 
turbine anemometers anemometer

mph
Note: Convert 
meters/sec to 

mph

record mph data

7.0 N/A unknown Wind Turbine 
Startup control

Wind Site 
Second Wind 

SCADA 
System

turbine/gen startup Makes wind turbine available to generate 
power N/A N/A SCADA 

program record sequence 
status

startup may 
be initiated 

locally
status

8.0 N/A unknown Wind Turbine Shut 
Down control

Wind Site 
Second Wind 

SCADA 
System

turbine/gen shut down Makes wind turbine unavailable to 
generate power N/A N/A SCADA 

program record sequence 
status

shut down 
or maint 
lockout 
may be 
initiated 
locally

status

9.0 unknown unknown Wind Turbine 
Failure Alarm

control

Wind Site 
Second Wind 

SCADA 
System

turbine/gen alarm General wind turbine alarm
Wind Site 

Second Wind 
SCADA System

N/A SCADA 
program alarm record alarm alarm

10.0 unknown unknown
Wind Turbine 
Generator RPM 
Alarm

data

Wind Site 
Second Wind 

SCADA 
System

turbine/gen alarm Generator RPM Alarm
Wind Site 

Second Wind 
SCADA System

alarm alarm alarm

11.0 unknown unknown
Wind Turbine 
Parking Brake 
Fault

data

Wind Site 
Second Wind 

SCADA 
System

turbine/gen alarm Parking Brake Failure Alarm
Wind Site 

Second Wind 
SCADA System

alarm alarm alarm

12.0 unknown unknown Wind Turbine 
Overspeed Fault

data

Wind Site 
Second Wind 

SCADA 
System

turbine/gen alarm Overspeed Fault Alarm
Wind Site 

Second Wind 
SCADA System

alarm alarm alarm

13.0 unknown unknown Wind Turbine 
Overpower Fault

data

Wind Site 
Second Wind 

SCADA 
System

turbine/gen alarm Overpower Fault Alarm
Wind Site 

Second Wind 
SCADA System

alarm alarm alarm
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Table 8 - SCADA Data and Functions

Wind Turbine Units

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & 

Meas Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display Real
Time Data Unit 

Controller

Local Display 
Real

Time Data

14.0 unknown unknown Wind Turbine Grid 
Fault

data

Wind Site 
Second Wind 

SCADA 
System

turbine/gen alarm Grid Fault Alarm
Wind Site 

Second Wind 
SCADA System

alarm alarm alarm

15.0 unknown unknown Wind Turbine 
Estop Fault

data

Wind Site 
Second Wind 

SCADA 
System

turbine/gen alarm Emergency Stop Fault Alarm
Wind Site 

Second Wind 
SCADA System

alarm alarm alarm
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9. Power Feeder Controls 
 

9.1. Power Feeder Control System 
 

All four feeders are connected to a under frequency time delayed load shed system that 
is designed to operate in the event of the loss of an engine generator. If the KEA system 
drops frequency, the load shed system is designed to shed the largest feeder loads first 
in an attempt to reduce the overall system load to a level where system frequency is 
manageable by the remaining generation.  

 
The existing power feeder breakers shall be provided with a feeder controller(s) that is 
PLC or Industrial PC based programmable electronic controller.  These controller(s) 
shall perform all of the functions that are currently provided manually, including: 
 

• Open or close the breaker 
• Open/Closed breaker position indication 
• Status of protective relays 
• Three-phase measurement of the RMS value of phase-to-neutral and phase-to-

phase voltages 
• Three-phase measurement of the rms value of current 
• Three-phase measurement of the rms value of active power 
• Three-phase measurement of reactive power 
• KWh per hr/month distributed by feeder  

o Peak 
o Average 

 
The feeder controller(s) shall allow the individual feeder to be operated manually from 
the feeder switchgear for short-term maintenance and troubleshooting as well as for 
long-term operation.  The feeder controller(s) shall also allow for remote operation from 
the SCADA system.  When the feeder controller is operating in the manual mode or from 
the SCADA system, the feeder performance data and alarm conditions shall be available 
at the HMI’s.  In addition, when the feeder is being operated in the manual mode from 
the feeder control panel, the feeder performance data shall still be provided to the 
SCADA system for storage and trending. The feeder controller on feeder number four 
must be capable of bidirectional measurement of performance data, as it also receives 
power from the wind farm. 

 
Feeder controller(s) shall be designed to accept external commands separate from the 
SCADA system and perform the necessary functions based on those commands.  
These would include a manually initiated emergency shutdown and emergency 
shutdown due to a plant fire signal.   
 
Feeder controller(s) shall be designed to allow for ease of removal utilizing plug type 
connectors that are wired to a terminal strip or panel. Upon failure of a feeder controller, 
an alarm shall be annunciated and the power feeder shall continue to operate as if it 
were in manual operation. 
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9.2. Protective Relay 
 
The existing protective relays for the feeders are electromechanical. During the SCADA 
system installation the Contractor shall upgrade the feeder protective relays to a 
commercially available solid state relay. The relay needs to communicate with the 
SCADA system, preferably using either Modbus or DNP 3.0 protocol. It also is required 
to meet IEEE Standard C37.90, be UL listed, and meet the KEA temperature operating 
range listed in the Division 1 Technical Specifications. As part of the SCADA project, the 
Contractor is responsible for setting the relays. The relay shall have the following feeder 
protection capabilities: 
 
• Undervoltage 
• Overvoltage 
• Underfrequency – Provide load shedding similar to pre-SCADA operations. Refer to 

Table-9 for feeder priority listing. 
• Overfrequency 
• Phase current faults 
• Negative Sequence overcurrent 
• Neutral Overcurrent 
• Auto reclosing option 

 

9.3. Spreadsheet of functions/data logging 
 

The following spreadsheet provides an overview of the current power feeder protection, 
and gives details on what the new SCADA system shall input, output, alarm, and data 
store.  
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Table 9 - SCADA Data and Functions

Power Feeders

Line 
No

Dwg 
Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & 

Meas Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time 
Data

Feeder 
Controller

Local 
Display 

Real
Time 
Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring Date and time N/A N/A record date time

2.0 N/A Unit # Feeder Name data Substation id system 
monitoring

Name of power feeder
Allowed values: Feeder # 1, Feeder # 2, Feeder # 3, 
Feeder # 4

N/A N/A record name

3.0 N/A N/A Feeder Status data N/A feeder system 
monitoring

Feeder status
Allowed values: open or closed N/A N/A record status status

4.0 unknow
n N/A Feeder Load Shed 

Priority data N/A power system 
monitoring

Priority level to shed feeder load

Note: Current load shed sequence is Feeder # 1, Feeder # 
3, Feeder # 2, Feeder # 4

N/A priority record fixed 
priority

5.0 unknow
n N/A Feeder Current 

Direction data Substation power system 
monitoring

Direction of current
Allowed values:
"Positive" for Feeders # 1, # 2, and # 3.
"Positive" or "Negative" for Feeder # 4.

Unknown
(KEA to verify part #)

N/A record pos or 
neg

6.0 unknow
n N/A Feeder Voltage on 

Phase A data Substation voltage system 
monitoring Feeder voltage on Phase A feeder voltmeter volts record volts volts

7.0 unknow
n N/A Feeder Voltage on 

Phase B data Substation voltage system 
monitoring Feeder voltage on Phase B feeder voltmeter volts record volts volts

8.0 unknow
n N/A Feeder Voltage on 

Phase C data Substation voltage system 
monitoring Feeder voltage on Phase C feeder voltmeter volts record volts volts

9.0 unknow
n N/A Feeder Current on 

Phase A data Substation current system 
monitoring Feeder current on Phase A

YEW AC ammeter, 
Catalogue No. 
103131LSxx

Amps record Amps Amps

10.0 unknow
n N/A Feeder Current on 

Phase B data Substation current system 
monitoring Feeder current on Phase B

YEW AC ammeter, 
Catalogue No. 
103131LSxx

Amps record Amps Amps

11.0 unknow
n N/A Feeder Current on 

Phase C data Substation current system 
monitoring Feeder current on Phase C

YEW AC ammeter, 
Catalogue No. 
103131LSxx

Amps record Amps Amps

12.0 unknow
n N/A Feeder VARs data Substation voltage & 

current
system 

monitoring Amount of volt-amp-reactants (vars) on feeder
YEW 3-ph 4-wire 

varmeter, Catalogue 
No. 103

vars record vars vars

13.0 SUBST WHD Feeder Power 
Demand data Substation power system 

monitoring Amount of power being demanded by feeder

YEW AC watthour 
demand meter, 
Catalogue No. 
103251Cxxx

kW record kW kW

14.0 FIBKR BBC - ITE 
51Y

Feeder Overcurrent 
Relay - 3 Phase control Substation current

alarm and 
electrical 

connection

Disconnects feeder from buss system if current on three 
phases is exceeded (very inverse)

BBC - ITE 51Y, 
Catalogue No. 

443T2241

Time Dial 01, 
Inst Setting 5.5, 
Feeder #1: Tap 
2.5, CT 200:5;
Feeder #2: Tap 

2, CT 100:5;
Feeder #3: Tap 
2.5, CT 100:5;
Feeder #4: Tap 

3, CT 50:5;

alarm record
alarm 

and set 
point

disconnnect 
feeder

status 
and 

alarm

15.0 FIBKR unknown
Feeder Overcurrent 
Relay - Neutral control Substation current

alarm and 
electrical 

connection

Disconnects feeder from buss system if current on neutral 
is exceeded (very inverse)

BBC - ?, Catalogue 
No. 443S2241

Unknown
(KEA to verify 

setting)
alarm record

alarm 
and set 

point

disconnnect 
feeder

status 
and 

alarm
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Table 9 - SCADA Data and Functions

Power Feeders

Line 
No

Dwg 
Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & 

Meas Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time 
Data

Feeder 
Controller

Local 
Display 

Real
Time 
Data

16.0 unknow
n unknown

Feeder Under 
Frequency Timing 
Relay

control Old Plant 
Bus time

alarm and 
electrical 

connection

Delay period (adjustable) after an Under Frequency Relay 
trips to: allow time for a disconnection of a feeder from the 
buss system (timing relay delay set according to load shed 
priority); determine whether or not the system requires 
additional feeders to be disconnected; and disconnect the 
additional feeders if required.

Note: See Under Frequency Load Shed Relay in Load 
Shed Table

Potter Brumfield
Unknown time

(KEA to verify 
setting)

alarm record
alarm 

and set 
point

part of 
disconnnect 

feeder

status 
and 

alarm

17.0 unknow
n unknown Feeder Disconnect control Substation feeder electrical 

connection

Feeder breaker is opened manually to disconnect the 
feeder from the buss system.  This action may only be 
initiated manually by an operator via the SCADA Master 
controller or by an operator opening the feeder breaker.

Unknown
(KEA to verify part #)

N/A

disconnect 
feeder may 
be initiated 

from SCADA 
manually

record status

disconnnect 
feeder may be 

initiated 
locally

18.0 unknow
n unknown Feeder Connect control Substation feeder electrical 

connection

Feeder breaker is closed manually to reconnect the feeder 
to the buss system.  This action may only be initiated 
manually by an operator via the SCADA Master controller 
or by an operator closing the feeder breaker.

Unknown
(KEA to verify part #)

N/A

connect 
feeder may 
be initiated 

from SCADA 
manually

record status

connnect 
feeder may be 

initiated 
locally

19.0 N/A N/A Timestamp data N/A time system 
monitoring Date and time N/A N/A record date time

20.0 N/A Unit # Load Shed Relay 
Name data relay id system 

monitoring
Name of under frequency load shed relay
Allowed values: Feeders # 1&# 4, Feeders# 2&# 3 N/A N/A record name

21.0 unknow
n unknown Under Frequency 

Load Shed Relay control Old Plant 
Bus frequency

alarm, 
electrical 

connection

Disconnects feeders from buss system if frequency is too 
low

Note: Each frequency load shed relay can disconnect up to 
two feeders

Basler BE1-81, 
Catalogue No. TIE-

EIC-AONIF

Trip Frequency 
2 cycles/sec 

under 60 
cycles/sec, 

Built-In Time 
Delay 10 

cycles/sec

alarm record alarm disconnect 
feeder

status 
and 

alarm

22.0 unknow
n unknown Load Shed Recovery control Old Plant 

Bus frequency electrical 
connection

After the Under Frequency Load Shed Relay disconnects 
one or more feeders from the buss system, the feeder 
breakers are reclosed manually to reconnect the feeders to 
the buss system.  This action may only be initiated 
manually by an operator via the SCADA Master controller 
or by an operator closing the feeder breaker.

Unknown
(KEA to verify part #)

N/A

connect 
feeder may 
be initiated 

from SCADA 
manually

record sequenc
e status

connnect 
feeder may be 

initiated 
locally

Load Shed Relay Data Below
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10.  Ancillary Systems Monitoring 
 

Due to the variety of controllers and methods to monitor ancillary systems, no preliminary 
engineering connection drawings are included in the Contract. The Special Provisions 
discuss the individual inputs the Contractor must integrate into the system. The Contractor 
shall design detailed drawings during the design phase. 

10.1. Jacket Water/Radiator System 
 

The engine jacket water and radiator loop is currently controlled and monitored by an 
Automation Direct Koyo PLC. Refer to the Contract design drawings for a P & ID of 
the system, and the project reference drawings which shows the connections to the 
PLC. The SCADA system shall poll the data from the Koyo PLC to display and store 
at an HMI. The PLC rack has an H2-ECOM card in slot 7, which the SCADA system 
shall interface with. Consult with Automation Direct on the complete listing of 
available communication protocols available.  An Ethernet based protocol should be 
the preferred method. It is recommended that the H2-ECOM card be replaced with an 
H2-ECOM-100 card to communicate via Modbus TCP.  Refer to the project reference 
drawing E-1 for a detail of the PLC architecture and I/O. Request the PLC program 
from the Owner to determine the registers to poll data from. 
 
The spreadsheet on the following pages details the information that requires display 
and data storage.  
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Table 10 - SCADA Data and Functions

Radiator Systems

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA Display 
Real

Time Data
Local Display 

Real
Time Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring Date and time N/A N/A record date time

2.0 N/A Unit # Radiator Name data N/A id system 
monitoring

Name of radiator
Allowed values: Radiador Closest to Old 
Office, Radiator Farthest from Old Office

N/A N/A record name

3.0 N/A unknown Radiator Status data radiator radiator system 
monitoring

Radiator status
Allowed values: Ready, Operating, 
Maintenance, etc.

N/A N/A record status

4.0 N/A unknown Radiator Water 
Temperature In data radiator radiator water system 

monitoring Temperature of water going into the radiator
Unknown

(KEA to verify part 
#)

degF record degF ?

5.0 N/A unknown Radiator Water 
Temperature Out data radiator radiator water system 

monitoring
Temperature of water coming out of the 
radiator

Unknown
(KEA to verify part 

#)
degF record degF ?

6.0 N/A unknown Accumulated 
Radiator Run Time data radiator time system 

monitoring

Total amount of time radiator has been 
running since installation (accumulated 
hours)

N/A hours
(accumulated) record hours

(accumulated) ?

7.0 unknown unknown Radiator Water Low 
Temperature Alarm control N/A heating water alarm Radiator water low temperature alarm N/A unknown degF SCADA 

program alarm record alarm and set 
point ?

8.0 unknown unknown Radiator Water High 
Temperature Alarm control N/A heating water alarm Radiator water high temperature alarm N/A unknown degF SCADA 

program alarm record alarm and set 
point ?

9.0 unknown unknown VFD Frequency data radiator radiator system 
monitoring Radiator Fan VFD Frequency N/A Hz record Hz ?
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10.2. Air Pressure 
 

The power plant has one air system for the Old Plant and another air system for the 
New Plant. Generally, the systems are connected and operate together, but they also 
have the capability to operate independently.  If possible, the generator controller 
shall monitor the starting air pressure of each unit. Otherwise, the SCADA master 
controller shall provide monitoring of each generator units starting air pressure.  The 
EMD units have air pressure sensors currently installed on the generator units.  
Contractor shall provide and install air pressure sensors for the three Caterpillar 
units, as they do not have sensors currently.  A recommended sensor manufacturer 
is listed in the project Equipment List. Refer to Table 11 on the following page for the 
spreadsheet listing data and storage requirements.  
 
On rare occasions, the air compressors receive power from the motor starters, but 
fail to run.  The Contractor shall provide SCADA system inputs for monitoring the 
compressor starter contactors, located in the plant MCC. The SCADA system shall 
display whether or not an air compressor is running.  If the air compressor contact is 
allowing the compressor to run and the generator air pressure falls below a set point, 
the SCADA system shall provide a compressor failed to run alarm.  Discuss with KEA 
the alarm pressure set point values.   
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Table 11 - SCADA Data and Functions

Power Plant

Line 
No

Dwg 
Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time Data

Local 
Display 

Real
Time 
Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring

Date and time N/A N/A record date time

2.0 N/A N/A Plant Name data plant id system 
monitoring

Name of power plant
Allowed value: KEA Power Plant N/A N/A record name

3.0 unknow
n N/A Power Plant Power 

Generated data N/A power system 
monitoring

Amount of power being generated by Power Plant
(a summation of:
Total Diesel Generator Power Generated and 
Total Wind Generator Power Generated)

N/A kW
(totaled) record kW

(totaled)

4.0 unknow
n N/A

Total Diesel 
Generator Power 
Generated

data N/A power system 
monitoring

Amount of power being generated by diesel generators
(a summation of Diesel Generator Power Generated) N/A kW

(totaled) record kW
(totaled)

5.0 unknow
n N/A

Total Wind 
Generator Power 
Generated

data N/A power system 
monitoring

Amount of power being generated by wind generators
(a summation of Wind Generator Power Generated) N/A kW

(totaled) record kW
(totaled)

6.0 10G SAP Starting Air Pressure 
New Plant data N/A air system 

monitoring
Air pressure of air going into the starting motors on the 
EMD diesel generation units.

requires 
instrumentation/ 

transducer 
installation

psi record psi

7.0 unknow
n N/A Starting Air Pressure 

Old Plant data N/A air system 
monitoring

Air pressure of air going into the starting motors on the 
CAT diesel generation units

requires 
instrumentation/ 

transducer 
installation

psi record psi

8.0 unknow
n N/A

Main Heat Loop 
Temperature to Heat 
Loads

data N/A heating 
water

system 
monitoring

Main heating water loop temperature entering heating 
loads.

requires 
instrumentation/ 

transducer 
installation

degF record degF

9.0 unknow
n N/A

Main Heat Loop 
Temperature from 
Heat Loads

data N/A heating 
water

system 
monitoring Main heating water loop temperature leaving heating loads

requires 
instrumentation/ 

transducer 
installation

degF record degF

9.0 unknow
n unknown

Low Starting Air 
Pressure Alarm New 
Plant

control N/A air alarm Low air pressure alarm for air going into the starting motors
on the EMD diesel generation units. N/A unknown psi SCADA 

program alarm record alarm and 
set point

10.0 unknow
n unknown

Low Starting Air 
Pressure Alarm Old 
Plant

control N/A air alarm Low air pressure alarm for air going into the starting motors
on the CAT diesel generation units. N/A unknown psi SCADA 

program alarm record alarm and 
set point

11.0 unknow
n unknown Main Heat Loop Low 

Temperature Alarm control N/A heating 
water alarm Main heating loop low temperature alarm N/A unknown degF SCADA 

program alarm record alarm and 
set point

12.0 unknow
n unknown Main Heat Loop High 

Temperature Alarm control N/A heating 
water alarm Main heating loop high temperature alarm N/A unknown degF SCADA 

program alarm record alarm and 
set point
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10.3. Battery System 
 

KEA has three independent 125 VDC sealed cell, control voltage battery systems. An 
individual system is located at the Old Plant, New Plant, and in the substation. Not 
included in the Table 12 spreadsheet, but also requiring monitoring is a 24 VDC black 
start battery for generator #7. The actual battery voltage and charging system voltage 
shall be monitored by the SCADA system. If values exceed alarm set points provided 
by the Owner, the SCADA system shall provide alarms. Currently there are only 
manual gauges on these systems. Provide and install 2 transducers for each battery 
system to monitor the battery voltage and the charging system voltage. Refer to the 
Equipment List for a recommended manufacturer of battery system transducers. 
Table 12 shown on the following page lists the battery system SCADA requirements.  
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Table 12 - SCADA Data and Functions

Battery Systems

Line 
No

Dwg 
Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time 
Data

Local 
Display 

Real
Time 
Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring

Date and time N/A N/A record date time

2.0 unknow
n N/A Battery Control 

System Name data N/A id system 
monitoring

KEA-assigned battery system name
Allowed values: Old Plant Battery System, New Plant 
Battery System, Substation Battery System

N/A N/A record name

3.0 unknow
n

N/A Battery Control 
System Voltage

data various system 
voltage

system 
monitoring

125VDC control system voltage N/A volts record volts volts

4.0 unknow
n

N/A Battery Charger 
Voltage

data various charger 
voltage

system 
monitoring

Battery charger voltage N/A volts record volts volts

5.0 unknow
n unknown

Battery Control 
System Low Voltage 
Alarm

control N/A system 
voltage alarm 125VDC control system low voltage alarm unknown unknown voltage alarm record

alarm 
and set 
point

status 
and 

alarm

6.0 unknow
n unknown Battery Charger Low 

Voltage Alarm control N/A charger 
voltage alarm Battery charger low voltage alarm unknown unknown voltage alarm record

alarm 
and set 
point

status 
and 

alarm

7.0 unknow
n unknown Battery Charger High 

Voltage Alarm control N/A charger 
voltage alarm Battery charger high voltage alarm unknown unknown voltage alarm record

alarm 
and set 
point

status 
and 

alarm
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10.4. Aftercooler/Emissions System 
 

The generator aftercooler and emission system for units 10, 14, and 15 is currently 
controlled with an Automation Direct Koyo PLC. There is no emission system control 
for units 7, 11, and 12. The engine manufacturer has found that by reducing the 
temperature of the air going into the engine cylinders, output emissions are reduced.  
Cylinder input air temperature is reduced by operating the turbo charger after coolers 
on these engines with a cooling system separate from the jacket water cooling 
system. 
 
The PLC system detects the system glycol temperature and provides an output 
signal to a variable speed drive controlling the radiator fan motor.  The fan speed is 
controlled to return the input glycol back from the aftercooler at a user adjustable 
range from 90-100° F. 

 
The SCADA system is only required to monitor and store the aftercooler and 
emissions system data, as the Koyo PLC will continue to control it. Similar to the 
radiator system, the PLC rack has an existing H2-ECOM communications card in slot 
7. The Contractor shall connect the SCADA communication network to the card in 
slot 7 and poll the emissions system data as requested in Table 13 below. It is 
recommended that the installed H2-ECOM card be replaced with an H2-ECOM-100 
card to communicate via Modbus TCP. The data shall be displayed on the SCADA 
system HMI’s and recorded. Refer to Reference Drawing E-2 for a wiring schematic 
of the system.  
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Table 13 - SCADA Data and Functions

Emissions System

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA Display 
Real

Time Data
Local Display 

Real
Time Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring Date and time N/A N/A record date time

2.0 N/A N/A Pump Name data plant id system 
monitoring

Name of pump
Allowed value: KEA Waste Heat Pump N/A N/A record name

3.0 N/A unknown Pump Status data plant pump system 
monitoring

Pump status
Allowed values: Ready, Operating, 
Maintenance, etc.

N/A N/A record status

4.0 N/A unknown Unit 10 glycol temp 
in data plant glycol system 

monitoring
Temperature of glycol entering generator 
unit 10 N/A N/A record status

5.0 N/A unknown Unit 10 glycol temp 
out data plant glycol system 

monitoring
Temperature of glycol exiting generator 
unit 10 N/A N/A record status

6.0 N/A unknown Unit 14 glycol temp 
in data plant glycol system 

monitoring
Temperature of glycol entering generator 
unit 14 N/A N/A record status

7.0 N/A unknown Unit 14 glycol temp 
out data plant glycol system 

monitoring
Temperature of glycol exiting generator 
unit 14 N/A N/A record status

8.0 N/A unknown Unit 15 glycol temp 
in data plant glycol system 

monitoring
Temperature of glycol entering generator 
unit 15 N/A N/A record status

9.0 N/A unknown Unit 15 glycol temp 
out data plant glycol system 

monitoring
Temperature of glycol exiting generator 
unit 15 N/A N/A record status

10.0 N/A unknown Radiator glycol temp 
in data plant glycol system 

monitoring Temperature of glycol entering radiator N/A N/A record status

11.0 N/A unknown Radiator glycol temp 
out data plant glycol system 

monitoring Temperature of glycol exiting radiator N/A N/A record status

12.0 N/A unknown VFD trip data plant VFD alarm VFD trip alarm N/A N/A alarm

13.0 N/A unknown VFD Frequency data plant VFD system 
monitoring VFD Frequency N/A N/A record status

14.0 N/A unknown Expansion tank hi 
limit data plant level switch alarm Expansion tank hi limit switch N/A N/A alarm

15.0 N/A unknown Expansion tank low 
limit data plant level switch alarm Expansion tank low limit switch N/A N/A alarm
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10.5. City Water Waste Heat 
 

A city water waste heat system has been installed at KEA. The city water enters the 
building power plant from the street main and is routed through an existing heat 
exchanger. The jacket water radiator system has been tapped to provide heated 
glycol to the heat exchanger. Table 14 - City Water Heating System details the 
SCADA monitoring and data logging requirements, and drawing KSS-ME-2004 sheet 
1 shows a P & ID of the city waste heat system. There are several points that KEA 
requires the SCADA system to monitor, as listed in Table 13. A Koyo 250 Series PLC 
is currently installed to monitor and control the waste heat system. The SCADA 
system shall poll data from this PLC via an Automation Direct H2-ECOM card, which 
is already installed. However, it is recommended that the existing H2-ECOM card be 
replaced with an H2-ECOM-100 card to communicate via Modbus TCP.    
 
The city water waste heat system has an Onicon BTU meter installed, which the 
Automation Direct PLC gathers data from. The SCADA system shall poll the BTU 
meter information from the Automation Direct PLC. 
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Table 14 - SCADA Data and Functions

City Water Heating System

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA Display 
Real

Time Data
Local Display 

Real
Time Data

1.0 N/A N/A KEA Glycol Loop 
Temperature In data N/A glycol system 

monitoring
Temperature of KEA glycol going into heat 
exchanger N/A degF record degF ?

2.0 N/A N/A KEA Glycol Loop 
Temperature Out data N/A glycol system 

monitoring
Temperature of KEA glycol coming out of 
heat exchanger N/A degF record degF ?

3.0 N/A N/A City Water Flowrate data N/A water system 
monitoring City's water flowrate N/A gpm record gpm ?

4.0 N/A N/A City Water 
Temperature In data N/A water system 

monitoring
Temperature of City water going into heat 
exchanger N/A degF record degF ?

5.0 N/A N/A City Water 
Temperature Out data N/A water system 

monitoring
Temperature of City water coming out of 
heat exchanger N/A degF record degF ?

6.0 N/A N/A Transferred Heat data N/A heat system 
monitoring

Amount of heat currently being transferred 
from KEA to City N/A btus/hour record btus/hour ?

7.0 N/A N/A Accumulated 
Transferred Heat data N/A heat system 

monitoring
Amount of accumulated heat transferred 
from KEA to City N/A btus

(accumulated) record btus
(accumulated)

8.0 N/A N/A Glycol Loop Pump 
Frequency data N/A Hz

system 
monitoring/al

arm
Frequency from the glycol loop pump VFD. N/A Hz alarm record Hz
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10.6. Fuel System 
 

KEA has three bulk fuel diesel storage tanks. Two of the tanks are rated for 1 million 
gallon storage and one is rated for 150,000 gallon storage. All three tanks have 
Varec figure 2500 automatic tank gauges, model 8512. Included with the tank gauge 
are 4-20 mA current output transmitters, model 77-8200. These units are powered by 
120 VAC with an internal power supply. Data from the transmitters shall be monitored 
and logged in the SCADA System, as requested in Table 14 on the following page. 
 
Temperature of the (2) one million gallon diesel storage tanks shall also be monitored 
and logged. Currently no temperature probes exist in any of the tanks. The easiest 
installation option is to mount a temperature sensor device into the tank from the top, 
such as a Varec model 9909 average temperature sensor. The Varec 9909 is the 
preferred device, as it averages the fuel temperature throughout the tank. However, 
KEA is open to other options that the Contractor may submit for approval. 
 
KEA has leak detection systems on each of the bulk fuel tanks. One of the million 
gallon tanks and the 150,000 gallon tank have passive systems installed under the 
tanks with detection tubes. The other 1 million gallon tank has an active system with 
petroleum sensors installed under the tank. This system has a logger and alarm 
arrangement located in the KEA plant control room. The unit is an FCI Environmental 
CMS 5000, with (3) DHP-100 probes. FCI Environmental dials into this system 
weekly via modem to download the unit’s data.  Unfortunately, the CMS 5000 does 
not have any features to allow a SCADA system to poll the gas particulate values. In 
the future KEA may replace the unit with a CMS 4000 which has analog outputs for 
SCADA system monitoring. 
 
For now the Contractor shall monitor alarms only, via a Conxall 9 pin plug on the 
CMS-5000. The unit requires 12 VDC for monitoring. The pinout below lists all 
outputs.  
 
Pin 1 – Audio alarm 
Pin 2 – Flashing Lamp 
Pin 3 – Green LED, logging lamp 
Pin 4 – Red LED, low battery 
Pin 5 – Blinking LED, equipment failure 
Pin 6 – Spare 
Pin 7 – Input, alarm acknowledge 
Pin 8 – Ground  
Pin 9 - +12 VDC 
 
 
Inside the plant, KEA requires additional fuel system monitoring before fuel gets to 
the generator day tanks. The Contractor shall provide and install two pressure 
sensors for the incoming fuel lines from the tank farm. The pressure sensors shall be 
located inside the plant after the fuel lines enter the building. Secondly, the 
Contractor shall provide and install a temperature sensor for one of the two incoming 
lines before the fuel lines reach the day tank pumps. The three day tank pumps shall 
be monitored for an off/running status via their respective starter contact, and also by 
a Contractor provided flow switch downstream of each pump. 
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Table 15 - SCADA Data and Functions

Bulk Fuel Storage and Leak Detection Systems

Line 
No Dwg Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & 

Meas Units

SCADA 
Perform 
Control 

Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display Real
Time Data

Local Display 
Real

Time Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring

Date and time N/A N/A record date time

2.0 N/A Unit # Fuel Tank Name data various tanks id system 
monitoring

Name of bulk fuel tank
Allowed values: New Million, Old Million, 
150,000 Gallon

N/A N/A record name

3.0 N/A unknown Fuel Temperature data various tanks fuel system 
monitoring

Fuel temperature N/A degF record degF ?

4.0 N/A unknown Bulk Fuel Tank Level data various tanks fuel system 
monitoring Fuel tank level

Varec figure 
2500 automatic 

tank gauge 
Model 8512 

ft-in record ft-in ?

5.0 N/A unknown Day Tank Level data Day Tanks fuel system 
monitoring

Fuel tank level N/A requires 
transducer

record inches ?

6.0 N/A unknown Day Tank Low Fuel 
Level Alarm control Day Tanks fuel alarm

Low fuel tank level alarm. Receive signal 
from fuel level transmitter and set low 
alarm point in SCADA system.

N/A requires 
transducer record alarm and set 

point
status and 

alarm

7.0 N/A unknown Day Tank High Fuel  
Level Alarm control Day Tanks fuel alarm

High fuel tank level alarm. Receive signal 
from fuel level transmitter and set high 
alarm point in SCADA system.

N/A requires 
transducer alarm record alarm and set 

point
status and 

alarm

8.0 N/A unknown Fuel Leak Detection 
Alarm control New Million fuel alarm Hydrocarbon sniffer alarm for New Million 

Tank 

Unknown
(KEA to verify part 

#)

Unknown
(KEA to verify 

setting)
alarm record alarm and set 

point
status and 

alarm

9.0 N/A unknown Plant Fuel 
Temperature

data Plant 
Entrance

fuel system 
monitoring

Incoming Fuel Temperature measured 
inside Power Plant

requires sensor degF record degF

10.0 N/A unknown Day Tank Pump 
Contactor Status data MCC fuel system 

monitoring 
Day Tank Pumps Off/Run status via starter 
contactor.

Unknown
(KEA to verify 

part #)
N/A on/off

11.0 N/A unknown Day Tank Pump 
Flow Status data After Day 

Tank Pumps fuel
system 

monitoring 
and alarm 

Day Tank Pumps flow status. requires sensor N/A alarm on/off
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10.7. Plant Heating System 
 

The plant heating system utilizes the waste heat from the generators to heat the 
power plant. Each generator has an individual heat exchanger which transfers heat 
to the plant waste heat loop. The heated glycol is sent to multiple water to air heat 
exchanger locations in the plant, office buildings, fuel system, and line warehouse. 
Refer to drawing KSS-ME-2005 for a P & ID detail of the plant waste heat system. 
KEA requires the SCADA system to monitor the plant waste heat system 
temperatures before and after the various heating loops. Contractor shall install (2) 
Weld-o-let NPT fittings and RTD transducers to remotely monitor and log the plant 
waste heat temperature. In addition, (1) NPT and pressure transducer shall also be 
installed in the system. Coordinate draining of glycol in the pipe with the Owner 
before installation. Drawing KSS-ME-2005 sheet 1 shows the locations where the 
RTD’s and pressure transducer shall be installed. 
 
Wire the RTD’s back to the master PLC/controller or to the nearest I/O module for 
incorporation into the SCADA system. Refer to Table 11 shown previously for the 
requirements of plant waste heat SCADA monitoring and logging. 

 
 

10.8. Power Meters 
 

During the implementation of the SCADA system, the Contractor is responsible for 
procurement and installation of multiple power metering devices capable of data 
collection. Wind farm metering shall consist of a single meter to replace the existing 
Landis and Gyr unit, which does not have a communications option. Refer to Table 
15 – Energy Meters and Table 9 – Power Feeders for data collection information. The 
individual components below shall be responsible for providing power flow 
information for the KEA system. All meters measuring data on feeder four shall have 
the capability to measure bi-directionally. The meters shall have an accuracy of 
greater than within 0.2 percent. 
 
Currently the meters at KEA provide kWh values updated every fifteen minutes. The 
SCADA system shall provide yearly, monthly, daily, and hourly kWh totals from each 
meter and display on the HMI’s. The SCADA system shall update these values at a 
minimum of fifteen minute intervals. 
  

• Feeder Relays 
o Three phase RMS phase-to-neutral and phase-to-phase voltages 
o Three phase RMS value of current 
o Three phase RMS value of active power 
o Three-phase measurement of reactive power 
o KWh per hr/month distributed by feeder (calculated by SCADA)  

 Peak 
 Average 

 
 

• Diesel Generator Unit Meters 
o Three phase RMS phase-to-neutral and phase-to-phase voltages 
o Three phase RMS value of current 
o Three phase RMS value of active power 
o Three-phase measurement of reactive power 
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o KWh per hr/month for each generator  
 Peak 
 Average 

 
• Diesel Generator Protective Relays 

o Similar information as Diesel Generator Unit Meters 
 

• Wind Farm Unit Meter 
o Three phase RMS phase-to-neutral and phase-to-phase voltages 
o Three phase RMS value of current 
o Three phase RMS value of active power 
o Three-phase measurement of reactive power 
o KWh per hr/month for wind farm  

 Peak 
 Average 
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Table 16 - SCADA Data and Functions

Energy Meters

Line 
No

Dwg 
Ref Code Name

Data or 
Control 
Device

Current
Location

Com-
ponent

General 
Function Description Current

Make & Model

Current
Setting & Meas 

Units

SCADA Perform 
Control Function

SCADA 
Alarm

SCADA 
Record 

Data into 
Data 

Historian

SCADA 
Display 

Real
Time 
Data

Local 
Display 

Real
Time 
Data

1.0 N/A N/A Timestamp data N/A time system 
monitoring

Date and time N/A N/A record date time

2.0 unkno
wn N/A Energy Meter Name data N/A id system 

monitoring

KEA-assigned meter name
Examples:
Windsite Prime Meter; 
Feeder # 4; etc.

N/A N/A record name

3.0 unkno
wn N/A Accumulated 

Metered Energy data
various 
energy 
meters

energy system 
monitoring Amount of accumulated metered energy N/A kWh 

(accumulated) record
kWh 

(accumul
ated)

kWh 
(accumul

ated)

Note: If SCADA kW and timestamp are accurate enough for billing purposes, kWh data may be calculated in SCADA rather than taken from the kWh meters.
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10.9. Fire Alarm System 
 

KEA plans on installation of a fine water mist fire suppression system in the future. 
This system would protect the generators in the event of a building fire. The SCADA 
system master controller shall have available free memory and the capability to 
monitor a smoke alarm input signal, and shut down the generators in the event of a 
fire. No implementation shall be involved in the SCADA system Contract. 
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10.10. Station Service and Jack Buss 
 

Besides the generator and feeder breakers, there are five other 5 kV circuit breakers 
that require monitoring by the SCADA system. The five circuit breakers consist of two 
station service breakers, two bus main breakers, and one jack buss breaker that ties 
the old and new plant switchgear together. The SCADA system shall monitor the 
open/closed condition of the circuit breakers and display the status at the HMI’s. The 
SCADA system shall also record and timestamp when these breakers open and 
close. 
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11. SCADA Master Controller 
 

The SCADA master controller shall be an industrial PC based or PLC based processor that 
has the capability to collect data from and send commands to the engine-generator 
controllers, the feeder controllers, and the wind turbine controllers.  In addition, the SCADA 
master controller shall collect data from ancillary systems such as, but not limited to fuel tank 
levels, fuel temperatures, fuel meters, power meters, and radiator cooling system operation.  
The SCADA master and the SCADA system in general shall be designed in a modular 
fashion so that replacement of a unit is a simple process. The master controller shall have a 
minimum 30 percent spare memory capacity for future additions to the SCADA system.  

 
In addition, the SCADA master controller shall have the capacity to monitor load conditions 
and operate the power plant automatically.  The SCADA master controller shall provide for 
prioritization of alarms from any of the inputs and provide alarm displays and 
acknowledgment controls. The SCADA master shall provide for sequence of event recording 
of alarms for event analysis. The SCADA master controller shall have the ability to function 
with some units in manual and others in automatic mode.  

 
The SCADA Master controller should be located in the power plant’s sound proof room. The 
Contractor may request approval of an alternative installation location from the Owner.   

 

12. Communications 
 

12.1. Communication hardware 
 

The communications network is schematically detailed on the Contract Drawings, 
and recommended parts are listed in the Equipment list. The general philosophy 
behind the communications hardware is to utilize fiber optic cable for longer 
distances and to reduce noise interference, while utilizing an Ethernet system for 
shorter distances. The hardware shall be designed for industrial use. Protocol 
converters shall be used wherever necessary to allow an individual device to talk with 
the SCADA system network. 
 
As discussed in Section 8 of the Special Provisions, wind farm communication will 
consist of a wireless Ethernet radio link, provided by the contractor. 

 
 

12.2. Communication protocol 
 

There are two primary communication types with regards to devices in the power 
industry, which are Modbus and DNP 3.0. In general, devices installed at the KEA 
site should communicate in at least one of these two protocols. As some proprietary 
systems are based around a single protocol which is not Modbus or DNP 3.0, other 
protocols are allowed to be utilized, upon final approval by the Engineer. However, if 
devices with multiple protocol types are available, the Contractor shall submit the 
device available with Modbus or DNP 3.0.  
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13. Human Machine Interface (HMI)  
 

13.1. HMI requirements 
 

The HMI units shall either consist of a PC or touch screen capable of surviving for 
many years in an industrial environment. 
 

13.2. HMI locations 
 

The SCADA system Contractor shall provide HMI’s for the following locations: 
 
Old Plant Switchgear – A single HMI shall be located at the old plant switchgear to 
monitor and control the Caterpillar Diesel units. If the HMI cannot be easily viewed 
from the manual generator controls or the manual generator controls are mounted at 
a location other than the switchgear, an individual HMI shall be used for each 
individual generator. At a minimum, the Old Plant Switchgear HMI needs to display 
the complete operational data of the Caterpillar generators, such as power output, 
alarms, generator status, etc. 
 
New Plant Switchgear – A single HMI shall be located at the new plant switchgear 
to monitor and control the EMD Diesel units. If the HMI cannot be easily viewed from 
the manual generator controls or the manual generator controls are mounted at a 
location other than the switchgear, an individual HMI shall be used for each individual 
generator. At a minimum the New Plant Switchgear HMI needs to display the 
complete operational data of the EMD generators, such as power output, alarms, 
generator status, etc. 
 
Plant Operations – An HMI which can monitor and control the complete SCADA 
system shall be provided and installed in the power plant’s sound proof room. The 
Plant Operations HMI must provide the capability to control and monitor the diesel 
generators, wind turbines, feeders, and ancillary systems. The HMI shall also allow 
the user to trend real time and up to 6 months worth of operating data.  
 
Wind Farm Site – An HMI shall be located at the wind farm to monitor and control 
the wind turbines when an operator or technician is at the wind farm. The site shall 
display and control the wind farm turbines at a minimum. 
 
KEA Office – An HMI shall be located at the main office as directed by KEA. Setup 
the HMI to have the same characteristics as the Plant Operations HMI, allowing full 
system operations and trending. The HMI unit shall be password controlled to limit 
access to authorized users only.  
 
KEA requires the system to be accessible remotely via DSL/Cable router. Provide 
secure access to the KEA Office HMI for KEA or third party observation and 
maintenance. The KEA office is wired with an Ethernet network with internet access. 
Consult with KEA for a location to connect into the network. 
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14. Data Historian 
 

The Data Historian shall collect and store data from the SCADA System on a time-stamped 
basis to allow for trending of operational parameters, and the generation of periodic reports. 
KEA will manually print the reports, but the data historian shall organize the data as listed 
below: 

 
• Daily Engine Log 

 
• Daily Feeder Log 

 
• Month-End Plant Report 

 
• Monthly Diesel/Wind Comparison 

 
Samples of current reports can be obtained from KEA upon request. The successful bidder 
shall work with KEA on the format of the reports generated and what data is required. 
 
The SCADA system shall store the following data, which is refined in the individual system 
descriptions shown previously: 
 
• Power meters 
• Generator operating data 
• Generator alarms 
• Wind turbine status and alarms 
• Feeder status and alarms 
• Plant heat loop temperature and provide low and high temperature alarm capabilities 
• Diesel unit starting air pressure  
• Station batteries and chargers  
• Bulk fuel tank levels and fuel temperatures in the bulk fuel tanks and provide low and 

high level alarm capabilities 
• Bulk fuel tank leak detection system 
• Radiator cooling system  

o Display fan operating condition (on/off) 
o Provide fan run times 
o Radiator inlet and outlet temperatures and provide low and high temperature alarm 

capabilities 
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15. Hardware and Software Manufacturers 

15.1. Hardware Component Manufacturers 

The hardware section below lists component manufacturers that are recommended 
for the KEA SCADA system. Each component section lists several acceptable 
manufacturers, and the primary manufacturer used in the Equipment List. The listing 
below is only for major components. The Contractor is required to provide submittals 
for the items chosen from the below manufacture and the other components used not 
listed here. Refer to the Technical Specifications for submittal procedures.  

Note the list below does not include proprietary system components. A successful 
proprietary system bidder shall provide submittals as required in the Technical 
Specifications, disregarding PLC components listed below.  
 
1. PLC Components 
 

• Allen-Bradley  

• GE Fanuc  

• Schneider Electric (Modicon) 

• Siemens  

• Automation Direct 

Manufacturer used in Equipment List: GE Fanuc 

 

 
2. HMI Hardware 
 
The list below covers both PCs and touch screens. It should be considered more of a 
recommendation list, as there are a vast number of companies that provide PCs and 
touch screens. The HMI hardware submitted should be from a reputable 
manufacturer that has been in the business for at least 5 years. 
 
• Wonderware  

• Maple Systems 

• Xycom  

• Dell  

• Gateway  

Manufacturer used in Equipment List: Wonderware 

 
 
3. HMI Software 
 

• Wonderware 
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• Rockwell Automation 

• GE Fanuc  

Manufacturer used in Equipment List: Intouch by Wonderware 

 
4. Generator voltage controllers 
 
• Basler DECS-200 is the only unit permitted for generator voltage control 
 
 
5. Generator governors 
 
• Woodward 2301D is the only governor allowed, unless the SCADA system uses 

proprietary controls. 

 
6. Protective Relays 

• Schweitzer Engineering Labs Inc. 

• General Electric 

• Basler 
Manufacturer used in Equipment List: Schweitzer Engineering Labs 

 

7. Communication Hardware 
The list below contains a variety of recommended communication manufacturers for 
Ethernet, fiber optic communications, and protocol conversion. Other manufacturers 
besides the list below are permitted, provided they are designed for industrial use 
and meet the requirements in the Technical Specifications. 

• Moxa 

• Lantronix 

• Sixnet 

• Hirschmann 

• Linksys (office area location) 

• Netgear (office area location) 
Manufacturer used in Equipment List: Moxa 
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16. Switchgear Design and Installation 
 

The Contractor shall provide a switchgear design package and bid documents as a part of 
this Contract under bid line Item "Power Plant Switchgear Design".  The switchgear shall be 
configured to accommodate the new SCADA devices, protection and control, generator 
control, as well as modern metalclad indoor equipment. Circuit breakers shall be vacuum 
type. All relays shall be microprocessor-based solid state relays, utilizing the same 
manufacturer as the relays chosen for the SCADA system.  All relay current, voltage, and 
contact input/outputs shall be installed through a test switch, ABB FT-1 or approved 
equivalent. Bus configuration shall be equivalent to the existing configuration as shown on 
drawing KSS-EL-0400. 
 
The existing bus is rated for 600 and 800 amps; however, the new bus for both the old and 
new plants shall be rated for 1200A continuous. Base the switchgear fault current ratings on 
the assumption that a 2.8 MW generator is present at each of the six generator set locations 
and two units are at full load at each plant. The bus tie breakers and generator breakers are 
the only units requiring protective relays. Station service breakers shall provide overcurrent 
protection for the downstream transformer and conductors. Provide power metering for both 
of the station service feeds.     

 
The switchgear design package shall contain, at a minimum, the following items:  one line 
drawings, three line drawings, DC schematics, elevation drawings, and specifications.  The 
documents shall indicate a specific design by the Contractor, and shall not be a 
"performance-based" design or specification. The design shall be utilized for procurement by 
KEA, so the design must be performed by or under the direction of an electrical engineer 
registered in the State of Alaska.  The Contractor shall be responsible for coordinating three 
KEA reviews of the switchgear bid documents at 60%, 90%, and final milestones. The 
Contractor shall also provide engineering support to KEA in evaluating submittals and 
answering questions from vendors during the bid process. Any additional work that KEA may 
deem appropriate to be done, that is deemed by KEA, and at KEA's sole discretion, to be out 
of the scope of this project shall be billed at the hourly Direct Labor Rates the Contractor has 
provided as part of the Bid. 
 
After KEA has procured the switchgear and shipped it to the site, the Contractor shall install 
the switchgear. The Contractor shall coordinate switchgear replacement with KEA to 
minimize downtime and outages. Installation shall be done by a licensed electrical contractor 
in the state of Alaska. 
 

17. SCADA System Automatic Dispatching of Units 
 

One of the major goals behind the implementation of a new KEA SCADA system is to burn as 
few gallons of diesel fuel possible, while running the diesel generators at their greatest 
efficiency. The primary method to reduce fuel usage is to utilize as much wind power 
available, which should be the primary thought while designing the automation system. The 
secondary goal is to operate the generator units at their highest efficiency to maximize power 
produced per gallon of diesel fuel.  

KEA plans on reaching higher penetration rates from the wind farm in the future, which 
means diesel unit dispatching may change. The SCADA system shall have the flexibility for 
modification of the dispatch configuration, to obtain the greatest power system efficiency now 
and in the future. Ideally, the system should be configured to allow KEA and the operator the 
ability to adjust operating set points based on seasonal changes, load characteristics, and 
wind farm production.  For the initial system installation, the SCADA system should provide 
automation as described in the following guideline sections below. However, the guidelines 
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are not exact.  The Contractor shall meet with KEA during the programming process to 
determine the exact operating characteristics of the SCADA system. During the 
commissioning process, the Contractor shall fine tune the system for optimum operation. 

 

17.1. Primary system operation 
 
For greatest efficiency based on highest kWH per gallon of fuel consumed, the EMD 
generator units should run between 75 to 100% of the unit’s rated kW. The Caterpillar 
generator units have a broader range of recommended efficiency from 50 to 100% of 
rated kW. Fuel consumption versus output is fairly linear throughout this range. 
 
A typical average load on the KEA system is approximately 2500 kW. The highest 
peak load seen in the year 2003 was 3730 kW. Nighttime and early morning loads fall 
between 1600-2000 kW. 
 
When comparing the data above and the current generation equipment, it is apparent 
only one operating structure is the best fit for generating efficiency. The bulleted 
items below describe how the new SCADA system shall control KEA’s generator 
system. The set point references provided are intended to provide an approximate 
value for estimation purposes. During implementation, exact set points shall be 
discussed and agreed upon with KEA.  
 

1. A majority of the time, a single EMD unit shall provide the base load power for 
the system, which is the current methodology at KEA.  

2. When the system load is greater than 75% of the EMD rated kW, the SCADA 
system shall utilize all power available from the wind farm. 

3. If the system load increases to greater than 95% of the EMD rated kW, the 
SCADA system shall automatically start one Caterpillar unit. To maximize efficiency 
under this condition, the Caterpillar unit shall baseload between 40 to 50% of its 
rated kW, with the wind farm also providing the most power available. The EMD will 
vary its output to compensate for load and wind farm variations. This transition 
typically occurs during the mid-morning hours. 

4. When the load decreases to less than 85% of the EMD rated kW, the SCADA 
system shall transfer load from the Caterpillar online unit to the EMD. Shut down the 
Caterpillar unit after unloading. The EMD and the wind farm will provide system 
power until a Caterpillar unit is required again. This transition typically occurs during 
the evening hours. 

5. If one EMD and the wind farm are the only units running, the wind farm should 
still provide its maximum available power to the system. Even though the EMD will be 
less efficient running below 75% of rated, KEA will still get a greater benefit from 
utilizing wind power versus running a generator at the greatest efficiency. Running 
below 75% of the EMD rated kW typically only occurs during the late evening and 
early morning hours. In the future when the system load is less than 75% of the EMD 
rated kW, the SCADA system shall have the capability to control load dumps to bring 
the load up to 75% of the EMD rated kW. There are currently no load dumps 
installed, but KEA has future plans to install them. 

6. At no time should a generator be loaded less than 30% of its rated kW for 
extended periods. Running at a greater load than 30% of the unit’s kW prevents wet 
stacking or carbonizing. If a generator is running below 30% its load shall be 
transferred to another generator if possible, or wind turbines should be shut down. 
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17.2. EMD Automatic Dispatch 
 

Currently, one EMD can meet a majority of the KEA load, supplemented at peak 
loads by a Caterpillar unit. Under most cases, a Caterpillar unit should be the first unit 
to automatically dispatch for an increase in load. Currently, there are two reasons 
which require the automatic dispatch of an EMD unit. The first reason is to transfer 
units when one unit has a critical alarm. The SCADA system shall bring a second 
EMD online when the running unit sends a critical alarm and transfer load. The 
second reason is when an EMD unit has run for a set period of continuous time, it 
shall transfer load to another unit to cycle the units. The SCADA system shall have 
an operator adjustable set point where after so many hours the SCADA system 
transfers load to the next available EMD. In the transfer process, the SCADA system 
shall incrementally transfer the load at a slow ramp up/down rate to softly load and 
unload each respective unit. 
 

17.3. Manual dispatch option 
 

During the midnight hours there is the possibility that the wind farm and two 
Caterpillar units could meet the system demand until mid morning. Operating in this 
fashion would be at the discretion of the KEA operator, but it is an option which could 
provide a higher kW/gallon of fuel ratio than running one EMD at lower efficiency. 
This option could be useful when the wind farm is producing a significant amount of 
power, and the system is lightly loaded. To operate in this condition, the load must be 
below the combined rated kW of the two online Caterpillar units. Upon successful 
award of the bid, discuss this option with KEA, and implement if requested. 

 

18. Programming/Configuration 
 

In general, each controller shall be responsible for the individual units I/O, and independently 
control the unit or system it is pertaining to. The individual controllers shall provide a block of 
memory for data transfer between the master SCADA controller and the individual unit 
controller. The SCADA system logic shall be well commented, so that a third party can follow 
the logic. Refer to the Technical Specifications Division 17 for more requirements regarding 
SCADA system programming. 

 

19. Project Schedule and Generator Schedule of Outages 
 

In order to minimize the impact to KEA’s operation, it is expected that site testing, and 
commissioning will be performed in a sequence that allows for installation of system 
components without effecting the power system operations. Each generator controller must 
be installed and commissioned one at a time to allow the available operation of the other 
units.  A suggested sequence of installation is shown below. Confirm sequence of events with 
KEA before and during installation and commissioning. 

 
Start 

• Master SCADA Controller 
• Power Plant and Office HMI’s 
• Power Plant communications network 
• Wind turbine communications network (depending on weather conditions) 
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• Wind turbine HMI 
• Feeder relays and control 
• Commission wind system, radio link to master controller operational 
• Feeder relays and controller 
• Generator Unit #7 
• Generator Unit #11 
• Generator Unit #12 
• Generator Unit #10 
• Generator Unit #14 
• Generator Unit #15 
• Ancillary Systems Integration 

Finish 
 

 
To facilitate upgrades the Contractor shall be allowed to take generators off line for 
installation and testing. The contractor shall provide an estimated schedule of outages with 
his work schedule.  Outages shall be constrained by the following: 
 
• Only one generator shall be out of service at a time 
• Contractor shall provide one week notice for scheduled generator outages. 
• Contractor shall be allowed two weeks for generation outages. 
• KEA & Contractor will then have one week additional week for testing of modified 

generators.  Upon satisfactory acceptance testing, Contractor will then be allowed to take 
the next generator off-line. 

 

20. System Operations 
 

The following sections describe to the Contractor how individual items in the plant are 
currently operating, and how the Contractor integrates these items into the SCADA system 

 

20.1. Diesel Units 10, 14 and 15 - Pre and Post Lube 
 

Before SCADA system implementation 
 
When the unit master switch is in the off position no pre lube operation is taking 
place. 
 
When the unit master switch is either in the Local or Remote position and the unit is 
off, a pre lube time delay (PLTD) relay controls the pre lube operation.  The PLTD 
insures the pre lube pump remains on until the unit is running. Once the engine is 
running an oil pressure switch opens, turning the pre lube pump off. If the unit has 
just been turned off, a soak back time delay (SBTD) relay insures the pre lube pump 
continues to circulate oil for a fixed amount of time even if the master switch is turned 
off.  In general the master switch is left in the local position so that even if the unit is 
not running it is always being pre lubed and kept warm. 
 
The pre lube operation starts an electric pump that delivers oil from the engine sump 
to the oil filter housing where it is routed through the oil cooler and therefore heated 
by the engine preheat system. From the oil cooler the oil is then routed to the turbo 
charger.  In addition, if a manual valve is opened, oil is also circulated to the engine 
top deck which helps keep the entire engine warm. 
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After SCADA system implementation 
 
Units 10, 14 and 15 will be automatically SCADA dispatched engines. After a unit has 
gone through the daily blowdown procedure, the plant operator shall place the unit 
mode switch in the automatic position and the existing pre and post lube operations 
will be accomplished by the generator controller I/O.  
 
The SCADA System shall include status indications confirming that the pump motor 
has been turned on and is operating in remote or manual. The automatic engine start 
shall be conditional upon successful operation of the pre and post lube system. 

 

20.2. Diesel Units 7, 11 and 12 - Pre and Post Lube 
 
Before SCADA system implementation 
 
Engine generators 7, 11 and 12 are pre lubed now as follows. When the engine is to 
be started the operator depresses the start button and an air driven pre lube pump 
starts. Once the oil pressure reaches 30 the starting air valve operates and actuates 
the flow of air to the starter. When the operator stops depressing the start pushbutton 
the pre lube pump stops. 
 
 
After SCADA system implementation 
 
Units 7, 11 and 12 will be automatically SCADA dispatched engine generators. 
Therefore, the pre lube process they currently undergo will need to be automated by 
the following steps: 

When the unit mode switch is in the automatic position, and the determination has 
been made by the SCADA load control system or the plant operator to start the unit, 
the pre lube process shall commence. The generator controller shall monitor the oil 
pressure, and when it reaches greater than 30 psi, it shall open the air start valve.  As 
soon as the engine starts, the generator controller will shutdown the pre lube pump 
and close the air-starting valve.      

 

20.3. Diesel Units 10, 14 and 15 – Pre-Heat System 
 

Before SCADA system implementation 
 
After an engine has been shut down and the water temperature has been allowed to 
cool down below 170°F, the engine three-way thermostatic control valve closes. After 
the engine continues to cool to below 120°F, three valves are manually operated on 
the engine, listed below:    
 
• A valve in the 2” line located on the top of the engine connecting the unit to the 
expansion tank is closed. 
 
• A valve in the 2” AMOT bypass line is opened. 
 
• A valve in the 2” line from the heat loop to the pre heat pump is opened. 
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After the three valves are operated, the operator turns on the pre heat pump switch 
on the mechanical panel and starts the pre heat pump. The above procedure is 
reversed just prior to starting. 
 
 
After SCADA system implementation 
 
The when the unit mode switch is in the automatic position and the engine has 
cooled below 120° F, the SCADA system shall open the three valves that were 
manually operated before the SCADA system implementation. The Contractor shall 
provide and install the components to automate the valves. The motor operated valve 
shall be equipped with auxiliary position switches, which will be used to indicate in 
SCADA that the valve is either in the opened or closed position. The motor operated 
valve shall be equipped with limit switches that will stop the motor operation when the 
valve is fully open or fully closed. 
 
After the valves have been opened, the SCADA system shall start the pre heat pump 
motor. The procedure is the opposite during starting. The three aforementioned 
valves will be closed and the engine started.  Once the engine has started, the 
preheat pump shall be shut off by the controller. 
 
Regardless of the generator being in automatic or manual, status of the pre heat 
pump motor shall be displayed by the SCADA system HMI. 

 

20.4. Diesel Units 7, 11 and 12 – Pre-Heat System 
 

Before SCADA system implementation 
 
After a Caterpillar engine has been shut down and has time to cool sufficiently, the 
engine three-way thermostatic control valve automatically closes. A valve that allows 
bypass of the thermostatic control valve is manually opened to the main radiator 
circulating system.  The water pressure from this line is sufficient to circulate water 
through the engine and keep it warm. This operation is reversed just prior to starting. 
 
 
After SCADA system implementation 
 
 
The Caterpillar units will be SCADA dispatched engine generators and therefore the 
pre-heat process they currently undergo will need to be updated to automatic 
operation as follows: 
 
The existing pre-heat by-pass valve will need to be retrofitted with a motor operated 
valve, which will close as part of the standard start up dispatch process and will open 
as part of the normal temperature pre heat process. The motor operated valve shall 
be equipped with auxiliary position switches, which will be used to indicate in SCADA 
that the valve is either in the opened or closed position. The motor operated valve 
shall be equipped with limit switches that will stop the motor operation when the valve 
is fully open or fully closed. The valve will be opened and closed in the same time 
period before SCADA implementation. 
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20.5. Diesel Units 10, 14, and 15 Blow Down Procedure 
 

Before SCADA system implementation 
 
If one of units 10, 14 or 15 is to be started, an operator manually opens the blow 
down petcock on each cylinder.  With the engine run switch in the off position, the 
operator then operates a manual air by pass valve which provides air pressure to the 
air starting motors and turns the engine over.  Once the unit has turned over several 
times, the operator closes the air starter by pass valve and the engine stops turning 
over. The operator then proceeds to close each blow down petcock on each cylinder 
and can proceed with starting the engine. The purpose of this blow down procedure 
is to prevent a potential cylinder liquid lock, which could occur if liquids leak or 
condense in a cylinder and the engine is turned over rapidly. 

 
 
After SCADA system implementation 
 
 
Units 10, 14 and 15 are SCADA dispatched engines. However, the engines must go 
through a manual blow down procedure daily before starting. The Remote/Local/Off 
switches for the EMD units require a fourth setting called Blowdown. To start the 
blowdown process, the operator will go to the generator control panel and switch the 
unit into blowdown mode. The petcocks will be manually opened by the operator. For 
a period of 5 to 15 seconds, the operator will hold the start button to turn over the 
engine. When in blowdown mode, the generator controller must prevent the unit from 
actually starting. 

After the blowdown procedure is complete, the operator will close the petcocks and 
turn the switch to automatic. The SCADA system can now automatically dispatch the 
unit for a period of 24 hours. After 24 hours, the generator must go through another 
blowdown cycle. 

 

20.6. Units 10, 14, 15 Start/Stop Procedure 
 

Before SCADA system implementation 
 
When one of these engines is to be started: 

• The blow down procedure is completed.  

• The pre-heat system, which should have been in operation, is turned off. 

• Prior to starting an engine, the determination needs to be made on what 
governor operating mode to run in and the Droop/Isoch switch on the mechanical 
panel is manually placed in the proper position. 

• Pre-lube should have been in operation so the engine should be lubed and 
warm. 

• The Idle/Rated switch on the mechanical panel is manually placed in Idle. 

• The run switch on the mechanical panel is manually placed in the run mode.  A 
contact on the run switch starts the fuel pump. 

• The start pushbutton on the mechanical panel is depressed and held for several 
seconds.  This actuates the air solenoid valve, which opens and delivers air to 
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the air starters.  The engine starts and the governor brings the engine to idle 
speed. 

• Protection against an inadvertent re-attempt of the start system when the unit is 
operating is provided by a crank delay relay contact (CDR). 

• Protection against starting the engine with any existing mechanical or electrical 
faults is provided by an engine Fault Relay Contact (EFR).  

• Once the engine has been run at idle speed for a sufficient time too fully warm 
up, the operator manually switches the Idle-Rated switch, located on the 
mechanical panel, to Rated.  This does two things: 

o The governor brings the engine to rated speed (900 RPM) 

o A contact off the Idle-rated switch turns on the voltage regulator 

• Once the engine and generator are operating at speed and voltage, the operator 
manually turns on the sync switch, located on the electrical panel, and manually 
operates the governor and or voltage raise-lower switch(s), located on the 
electrical panel, which operate motor operated potentiometers (MOPs). The 
MOP’s are adjusted to match the unit speed and voltage to the system speed 
and voltage and the unit breaker is closed synchronizing the unit to the system. 

• The Synch switch is then manually turned off and adjustments to the governor 
raise-lower switch are made to add load to the generator. 

• Once the unit has around 300 kW load, small manual adjustments are made on 
the voltage raise-lower switch, which in turn adjusts the unit power factor. 

• Initial unit load set points are determined by manual operation of the unit’s 
governor raise-lower switches. 

• A normal stop of a unit is a reversal of all the steps above.  The load is removed 
from the unit, the unit breaker is opened, the idle rated switch is turned to idle, 
and the unit is run at idle speed until it cools down.  After the unit cools down the 
run switch is turned to off and the pre heat and pre and post lube system are 
started. 

 
After SCADA system implementation 
 

Units 10, 14 and 15 will be SCADA dispatched engines. This means that all functions 
that are presently done manually will need to be converted to automatic operation.  A 
brief descriptive example of what is expected in an after SCADA System is detailed 
below: 

• After conversion to the SCADA System all units shall always have the fallback 
option of being manually controlled. 

• Perform the blowdown procedure manually. 

• Start the pre-heat system. 

• Once the unit generator mode switch has been placed in the automatic position, 
the unit shall be available for SCADA dispatch. The SCADA controller shall 
perform similarly to the manual operation as described previously. 

• If the unit fails to start in the time allotted, the SCADA system shall lock out the 
unit for operator reset, and initiate an operator warning alarm. The SCADA 
system shall then attempt to start the next unit in the priority list. 
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20.7. Units 7, 11, 12 Start/Stop Procedure 
 

Before SCADA system implementation 
 
When one of these units is to be started: 

• The unit Pre-heat system is turned off. 

• Prior to starting these units, operator will determine to run the unit governor in 
Isoch or Droop by setting the Droop/Isoch switch on the mechanical panel in the 
proper position. 

• The Idle/Rated switch on the mechanical panel is manually placed in Idle. 

• The run switch on the mechanical panel is manually placed in the run mode. 

• The start button on the mechanical panel is depressed and held for several 
seconds.  This actuates the air solenoid valve, which opens and delivers air to 
the pre-lube system.  When the pre-lube system has brought the oil pressure to 
the desired level, air is diverted to the air starters. 

• Protection against an inadvertent re-start when the unit is operating is provided 
by an “engine crank delay relay contact” (ESS). 

• Protection against starting the engine with any existing mechanical or electrical 
faults is provided by an engine Fault Relay Contact (ESDRX).  

• Once the engine has been run at idle speed for a sufficient time to fully warm up, 
the operator manually switches the Idle-Rated switch, located on the mechanical 
panel, to Rated. This does two things: 

 The governor brings the engine to rated speed (1,200 RPM on Unit 7 or 
1,800 RPM on Units 11 or 12) 

 A contact off the Idle-rated switch turns on the voltage regulator. 

• Once the engine and generator are operating at speed and voltage, the operator 
manually turns on the sync switch, located on the electrical panel. Secondly, the 
operator manually operates the governor and or voltage raise-lower switch(s), 
located on the electrical panel, which operate motor operated potentiometers 
(MOPs).  The MOP’s are adjusted to match the unit speed and voltage to the 
system speed and voltage, and the unit breaker is closed synchronizing the unit 
to the system. 

• The Synch switch is then manually turned off and adjustments to the governor 
Raise-Lower switch are made to add load to the generator. 

• Once the unit has around 300 kW load, small manual adjustments are made on 
the voltage raise-lower switch, which in turn adjusts the unit power factor. 

• Initial unit load set points are determined by manual operation of the unit’s 
governor raise-lower switches. 

• A normal stop of a unit is a reversal of all the steps above.  The load is removed 
from the unit, the unit breaker is opened, the idle rated switch is turned to idle, 
and the unit is run at idle speed until it cools down.  After the unit cools down the 
run switch is turned to off and the pre heat and pre and post lube systems are 
started. 
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After SCADA system implementation 
 

Units 7, 11 and 12 will be SCADA dispatched engines. This means that all functions 
that are presently done manually will need to be converted to automatic operation.  A 
brief descriptive example of what is expected in an after SCADA System is detailed 
below: 

• After conversion to the SCADA System all units shall always have the fallback 
option of being manually controlled. 

• Start the pre-heat heat system. 

• Start the pre-lube system. 

• Once the unit generator mode switch has been placed in the automatic position, 
the unit shall be available for SCADA dispatch. The SCADA controller shall 
perform similarly to the manual operation as described previously. 

• If the unit fails to start in the time allotted, the SCADA system shall lock out the 
unit for operator reset, and initiate an operator warning alarm. The SCADA 
system shall then attempt to start the next unit in the priority list. 

 

20.8. All Units Governor Operations 
 

Before SCADA system implementation 
 
Units 7, 11, 12, 10 and 14 all have Woodward 2301A load sharing and speed control 
governors.  Although these electronic governors have the ability to load share, this 
function has not been implemented and auto synchronizing is not installed. 
 
A simplified jumper system between the load share connections on units 7, 11 and 12 
has been installed that allows these units to all operate in isoch.  This is used on rare 
occasions to recover from some black start conditions but lacks the sophistication to 
softly load and unload units and causes power flow shifts during isoch droop settings 
changes. 

The standard operating procedure for the KEA plant is to run one of units 10, 14, 15 
in isoch and one or more of units 7, 11, 12 in droop. 
 
Unit 15 currently has a Woodward 2301D governor installed. 
 
 
After SCADA system implementation 
 
 
All engine generator sets, as a part of the SCADA upgrade project, shall be equipped 
with Woodward 2301D governors. Unit 15 is the only unit with a 2301D governor 
currently installed. 
 
With a governor system/load control system installed, the SCADA system will in the 
automatic mode: 
 
• Be governed in conjunction with the other units in the plant 
• Incorporate an Idle/Rated speed operation in the start up/shut down sequence 
• Perform or allow for load share or base loading 
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• Perform or allow for auto sync involving both speed control and voltage 
regulation. 

• Be capable or soft ramp up and ramp down load functions of incoming and out 
going generators. 

• Be capable of black start operation. 
• Be capable of seamless fallback to manual unit operation in the event of loss of 

the SCADA System.  
 
The new SCADA system shall recognize the status of all the units on the system and 
allow for proper manual operation of some units and automatic control of others, or 
full manual control of all units. 
 
If a unit is in manual mode the governor needs to incorporate the following: 
 
• Needs to be capable of operated in conjunction with the other units in the plant. 
• Needs to incorporate an operator selectable Idle/rated speed operation. 
• Needs to be capable of switch selectable manual or auto synchronizing 

incorporating manual or auto voltage raise/lower and manual unit speed raise 
lower operation 

• Needs to allow for manual black start operation 
 

20.9. All Units Voltage Regulator System 
 

Before SCADA system implementation 
 
The voltage regulators used on the existing KEA engine generators are Basler SR4 
or SR8 voltage regulators.  These analog units are either now on the Basler “special” 
list or will be shortly.  This means Basler will continue to support the units for as long 
as their supplies last, but sometime in the near future they will be obsolete. 
 
The existing voltage regulator system includes cross current compensation wiring 
between all units.  Each unit is isolated, while off, from the cross current 
compensation loop by an auxiliary breaker contact that opens when the unit is placed 
on line. 

Each unit’s voltage when operated independently or not attached to the bus is now 
adjusted by either an adjustable potentiometer or an electronic adjustable 
potentiometer (Basler RA-70A). 

When these units are tied in parallel the same adjustable potentiometers or RA-7A 
units are used to adjust Var loading on the units or the overall system voltage 

All three of the EMD units have had their existing Basler voltage regulators replaced 
with Basler Digital regulators (DECS-200). 

 
 
After SCADA system implementation 
 
The voltage regulators on units 7, 11 and 12, as part of the SCADA System upgrade, 
need to be upgraded to new Basler DECS-200 voltage regulators  

All voltage regulators will need to connect to a unit auto synchronizer (envisioned as 
part of the new generator supervisor control unit) which can bring the unit to both a 
matching bus speed and voltage. In all cases the auto synchronizer shall act as a 
sync check relay and shall allow black start operation.  
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The voltage regulator shall, in the manual unit control mode, be manually adjustable 
by a local operator. 

20.10. Units 10, 14, and 15 Mechanical Protection 
 

Before SCADA system implementation 
 
 
Units 10, 14 and 15 are equipped with the following protective devices, which act in 
conjunction with either an annunciator or an annunciator like system to either alarm 
or alarm and shut down the unit. 

Shutdown: 

• Generator Failure Relay (GFR) - Acts as a master relay controlled by contacts 
from any mechanical or electrical relay designated to both, trip the unit breaker 
and shut the unit off. 

• Over Speed Switch (OSS) - Engine mounted electrical switch actuated by 
engine mechanical over-speed device. 

• High Water Temperature Switch (HWTS) - Engine mounted electrical switch 
actuated by engine water temperature exceeding 215°F. 

• Low Water Pressure Switch (LWPS) - Engine mounted electrical switch 
actuated by engine water pressure less than 20 PSI. 

• High Crankcase Pressure Switch (HCPS) - Engine mounted electrical switch 
actuated by crankcase pressures above .8 to 2.25 inches of water pressure. 

• Low Oil Pressure Switch (LOPS) - Engine mounted electrical switch actuated 
by engine oil pressure below 20 PSI. 

• High Vibration Switch (HVS) - Engine mounted electric switch actuated by 
engine vibrations. 

• Emergency Kill Button  

 

Alarm: 

• Low oil pressure warning switch (LOPWS) - engine mounted electrical switch 
actuated by engine oil pressure below 35 PSI. 

• Low water pressure warning switch (LWPWS) - Engine mounted electrical 
switch actuated by engine water pressure below 35 PSI. 

• High Water Temperature Warning Switch (HTWWS) - Engine mounted 
electrical switch actuated by engine oil temperature above 208° F. 

• High Oil Temperature Warning Switch (HOTWS) - Engine mounted electrical 
switch actuated by engine oil temperature above 230° F. 

• High Fuel Differential Pressure Switch (HFDPS) - Engine mounted electrical 
switch that monitors pressure drop across the engine fuel filters and actuated 
by differential fuel pressure greater than 30 PSI. 

• Low Oil Temperature Warning Switch (LOTWS) - Engine mounted electrical 
switch actuated by engine oil temperatures less than 140° F. 

• Low Circulation Oil Pressure Switch (LCOPS) - Engine mounted electrical 
switch actuated by circulating oil pressures less than 10 PSI. 



08/24/05 89  Kotzebue Electric Association 
  SCADA EPC  

• Low Fuel Level Switch (LFLS) - Day tank mounted electrical switch when day 
tank fuel level is less than a certain amount. 

• High Fuel Level Switch (HFLS) - Day tank mounted electrical switch when day 
tank level is greater than a certain amount. 

Numerous additional displays are located on the engine mechanical panel including 
such items as control voltage, fuel pressure and fuel filter differential pressure, air 
filter differential pressure and engine time meter. 

 

After SCADA system implementation 
 

All of the same protections and displays as described in the “before SCADA system 
implementation” shall be required of the “after SCADA” system via the new generator 
controllers and HMI’s. 

 

20.11. Units 7, 11, and 12 Mechanical Protection 
  

Before SCADA system implementation 
 

Units 7, 11 and 12 are equipped with the following protective devices, which act in 
conjunction with either an annunciator or an annunciator like system to alarm only or 
alarm and shutdown. 

Shutdown: 

• Engine shut down relay (ESDR) - acts as a master relay controlled by contacts 
from any mechanical or electrical relay designated to trip the unit breaker. 

• Engine Over-speed (ESS) - mechanical panel mounted unit operated off of 
Magnetic Pickup. 

• Oil pressure switches 1 & 2 (OPS1-18 PSI and OPS2-30 PSI) – Engine mounted 
low oil pressure switches. 

• Oil level switch 2 (OLS2) - Engine mounted oil level switch state 2. 

• Oil temperature switch (OTS2) - Engine mounted oil temperature switch state 2 
designed to trip at 240ºF 

• Jacket water pressure switch state 2 (JWP2) – Engine mounted water pressure 
switch state 2. 

• Fuel pressure switch state 2 (FPS2) - Engine mounted fuel pressure switch to 
shut down the unit at fuel pressure of 35 PSI and below. 

• Vibration relay (VR) - Engine mounted vibration sensing relay. 

• Emergency kill button (ES) 

• Water temp switch (WTS) - Engine mounted electrical switch actuated by engine 
water temperature of 215ºF. 

 

Alarm: 

• High water temperature (HWT) - Engine mounted temperature switch actuated 
by engine water temperature of 205ºF 
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• Oil Level switch 1 (OLS1) - Engine mounted oil level switch set to indicate 
approach to low oil level condition. 

• High oil temperature switch (OTS1) - Engine mounted oil temperature switch set 
to warn of approaching high oil temperature 234ºF. 

• Low oil pressure auxiliary switch (LOPAS1) - Engine mounted oil pressure switch 
set to alarm oil pressures of 30 PSI and below. 

• Low oil pressure auxiliary switch 2 (LOPAS2) - Engine mounted oil pressure 
switch set to alarm oil pressures of 40 PS1 and below. 

• Jacket water pressure switch (JWPS1) - Set to alarm low jacket water pressures. 

• Fuel pressure switch 1 (FPS1) - set to alarm fuel pressures of 45 PSI and below. 

  
After SCADA system implementation 

 

All of the same protections and displays as listed “Before SCADA system 
implementation” for units 7, 11 and 12 shall be required of the “after SCADA” system 
implementation via the generator controllers and HMI’s. 

 

20.12. Units 10, 14, and 15 Electrical Protection/Annunciation 
  

Before SCADA system implementation 
 

KEA - Units 10, 14 and 15 are attached to the New Plant 5KV buss through unit 
circuit breakers.  Each unit has the following protective devices: 

• Reverse power relay 
• Voltage restrained over current relay 
• Unit differential relay 
 

If any of these protective relays operate, the unit is disconnected from the bus system 
by the unit breaker. 

If the differential relay operates, it takes the unit offline and shuts down the engine. 

In addition to the relays listed above, each unit is protected against out of synch 
closure of the unit breaker by a sync check relay. 

 

After SCADA system implementation 
 

After the SCADA upgrade, each of these units will have the same or greater level 
electrical protection they presently have. Refer to section 7.2 in the Special 
Provisions for the requirements of the SCADA system generator electrical protection. 
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20.13. Units 7, 11, and 12 Electrical Protection/Annunciation 
 

Before SCADA system implementation 
 
KEA Units 7, 11 & 12 are attached to the old plant 5 KV bus through unit circuit 
breakers.  Each unit has the following protective device: 

1. Reverse power relay 
2. Voltage restrained over current relay 
 
If either of the protective relays operates, the unit is disconnection from the bus 
system by the unit breaker. 
 
In addition to the relays listed above, each unit is protected against out of sync 
closure of the unit breaker by a sync check relay. 
 
 
After SCADA system implementation 
 
 
After the SCADA upgrade, each of these units will have the same or greater level of 
electrical protection they presently have. Refer to section 7.2 in the Special 
Provisions for the requirements of the SCADA system generator electrical protection. 

 

20.14. Station Service System 
 

KEA does not envision major changes to the diesel power plant station service 
system, except the new overcurrent protection and metering involved with the new 
switchgear installation. The status of the station service switchgear shall be 
monitored as described in Special Provision section 10. The details below are a short 
background on the Station Service system, which might assist the Contractor in the 
installation process.  

During the construction season of 1996, KEA rewired major portions of the 
generation plant to have the entire plant operational on a 277/480 volt grounded wye 
system.  Previously the two plants were on separate voltages.  Each plant now has 
its own separate transformer, capable of running either both sides of the plant 
separately or combined.  This means that the Motor Control Center (MCC) is now 
capable of receiving power from either the Old Plant or the New Plant.  Each plant 
has its own 300 kVA transformer located outside the north and south ends of the 
plant respectively.  This was done to provide redundancy for the plant in the event of 
a major failure, fire, or transformer failure.   

 
Motor Control Center 
 
The primary Motor Control Center (MCC) for the KEA Generation plant is located in 
the south-east corner of the new plant near unit #14.  The MCC controls the following 
equipment: 
 
• Engine/generator #10 pre and post lube oil pump  
• Engine/generator #14 pre and post lube oil pump 
• Engine/generator #15 pre and post lube oil pump 
• Engine/generator #10 fuel oil pump 
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• Engine/generator #14 fuel oil pump 
• Engine/generator #15 fuel oil pump 
• Fuel Transfer Pump for Units #10, #14, and #15  
• Lube Oil Transfer Pump 
• Radiator fan #1 
• Radiator fan #2 
• Radiator fan #3 
• Radiator fan #4 
• Radiator fan #5 
• Radiator fan #6 
• Main Heat Loop Pump 
• Old Air Compressor 
• Main Air Compressor 
• Wall Fan New Plant 

 
 

21. Welding Requirements 
 
Due to the limited mechanical requirements of the project, a full mechanical division is not 
included in the Technical Specifications.  However, several requirements for welding 
instrument NPT fittings and other miscellaneous items are listed below that the Contractor 
shall adhere to. 
 
• Preparation, welding, and, repair work shall conform to the requirements of ASME B31, 

unless otherwise noted. 
 
• The Contractor shall be responsible for the quality of all joint preparation, welding, and 

examination.  All materials used in the welding operations shall be clearly identified and 
recorded.  The inspection and testing defined in this specification are minimum 
requirements.  Additional inspection and testing shall be the responsibility of the 
Contractor when the Owner deems it necessary to achieve the quality required. 

 
• The welder is not required to be qualified per ASME B31. However, the welder shall have 

prior experience welding the materials required for performing the Contract Work. 
 

• All filler metals, electrodes, fluxes, and other welding materials shall be delivered to the 
site in manufacturers' original packages and stored in a dry space until used.  Packages 
shall be properly labeled and designed to give maximum protection from moisture and to 
insure safe handling. 

 
• Welding shall not be done when the quality of the completed weld could be impaired by 

the prevailing working or weather conditions. 
 

• Parts that are to be joined by welding shall be fitted, aligned, and retained in position 
during the welding operation by the use of bars, jacks, clamps, or other mechanical 
fixtures.  Welded temporary attachments shall not be used except when it is impractical 
to use mechanical fixtures. 

 
• Visual weld inspection shall be performed by the Contractor to detect surface and internal 

discontinuities in completed welds.  All tack welds, weld passes, and completed welds 
shall be visually inspected.  When inspection and testing indicates defects in a weld joint, 
the weld shall be repaired. 
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22.  Extended Service, Future I/O, and Spare Parts 
 

22.1. Service Contract 
 

The SCADA system Contractor shall provide a one year service agreement with KEA 
upon closeout of the Project Work. The service agreement shall include: 
 

• 24 hour, 7 days a week remote phone and internet connection support 
during system faults.  The maximum remote service time for the first year 
shall be 120 hours.  Additional remote service above 120 hours shall be 
billed to KEA at the Professional Engineer rate listed in the Contract 
Documents Direct Labor Schedule. 

 
• A service technician or engineer shall be on site within 48 hours of a KEA 

repair request that cannot be fixed remotely. One (1) five day trip to the KEA 
site is required during the service agreement time frame. Additional on site 
service above the five day trip shall be billed to KEA at the Professional 
Engineer rate listed in the Contract Documents Direct Labor Schedule. 
Additional on site service travel shall also be billed to KEA, utilizing KEA 
approved travel methods. 

 
• During the service contract time period, the Contractor shall be responsible 

to keep any SCADA software or firmware used at KEA up to date. The 
Contractor shall bear the cost of software upgrades. The Contractor shall 
install the software upgrades during the 5 day site service visit, or remotely if 
feasible. 

 
• After the initial one year service contract, KEA may request additional 

SCADA system support in the form of a separate yearly contract from the 
Contractor.  

 

22.2. Spare Parts 
 

The Contractor shall provide one (1) spare part to KEA for each major system 
component used in the SCADA system, before the final inspection and closeout is 
completed. Since there are multiple HMI’s in the system, a spare HMI does not need 
to be included. Spare parts shall include, but not limited to: 
 
• Master control unit or PLC CPU, power supply, and backplane 
• Generator unit controller 
• One of each type of I/O module used 
• Generator relay 
• Feeder relay 
• One of each type of protocol converter used 
• One of each type of Ethernet or fiber optic switch used 
• Power supplies 
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23.  Transportation, Lodging, and Equipment 
 
KEA has housing accommodations for a maximum of three persons, which are available for the 
Contractor or subcontractor to use while performing work under the Contract. KEA will also 
provide the use of one vehicle for the Contractor. Meals, additional lodging, and additional 
transportation shall be the responsibility of the Contractor. 
 
The Contractor shall furnish all necessary construction tools and construction equipment. 
 
 
 
END OF SPECIAL PROVISIONS 
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KOTZEBUE ELECTRIC ASSOCIATION, INC. 

High Penetration Wind SCADA System 
Engineer, Procure, & Construct (EPC) Project 

 
 

NOTICE AND INSTRUCTIONS TO BIDDERS 

1. Kotzebue Electric Association (KEA) is requesting sealed proposals to execute the 
Engineer-Procure-Construct (EPC) project that implements a Supervisory Control and Data 
Acquisition (SCADA) system.  The SCADA system project also includes scope to design and 
install new switchgear in the power plant.  The SCADA architecture, preliminary engineering, 
and major components have been selected by KEA for implementation.  This project will 
require the Contractor to finalize the preliminary design documents, procure all materials 
needed to construct the SCADA system, install the SCADA system, commission the SCADA 
system, service the SCADA system, and train KEA personnel to operate and maintain the 
SCADA system. The switchgear design portion of the project consists of producing bid 
documents and assisting KEA with submittal reviews of the switchgear.  Proposals shall be 
submitted to KEA on or before 3:00 o’clock PM on October 5, 2005 at KEA and a copy 
delivered to Thompson Engineering at which time and place the proposals will be privately 
opened.  Electronic proposals appropriately signed may be submitted; however, signed 
hardcopy originals must be provided prior to award.  Any proposal received after the time 
specified will not be considered.  KEA, subsequent to the bid opening, may elect to conduct 
negotiations with Bidders to resolve any questions related to the substance of the Bidder’s 
proposal and to arrive at a final price.  

 
Kotzebue Electric Association, Inc. 
Attn: Brad Reeve, General Manager 
P.O. Box 44 
Kotzebue, Alaska 99572 
Email: b_reeve@kea.coop 
Phone: (907) 442-3491 
Fax:  (907) 442-2482 
 
Thompson Engineering Co., Inc. 
Attn: Craig Thompson P.E. 
721 Sesame Street, Suite 2B 
Anchorage, AK 99503 
Email: teco@gci.net 
Phone: (907) 562-1552 
Fax:     (907) 562-1530 

2.  Bidder Qualifications. The Bidder shall provide data verifying a minimum of three years 
experience in the installation of engine-generator unit controls and power plant SCADA 
systems.  A list of two successful installations with installation dates, description of 
installation, and a contact for each installation shall be submitted with the bid.  In addition, the 
Bidder must identify the manufacturers of major equipment components used in their last two 
designs/installations. 

The Bidder shall also provide a list of switchgear projects similar to the KEA project 
completed within the last five years, and contact information for each project.  For projects to 
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be considered similar, they must include design utilizing indoor or outdoor metalclad 
switchgear, vacuum circuit breakers, and microprocessor-based relays. 

 The Bidder shall be a licensed Electrical Contractor in the state of Alaska.  Subcontractors 
employed by the Bidder shall be licensed by the State of Alaska in the crafts which they are 
being employed.   Engineers employed in the development of final design drawings shall be 
registered and licensed by the State of Alaska. 

3.  Manner of Submitting Proposals. Proposals and all supporting instruments must be 
delivered in a sealed envelope addressed to KEA. The name and address of the Bidder, 
Bidder’s Alaskan Electrical Contractors license number and the date and hour of the opening 
of bids must appear on the envelope in which the Proposal is submitted. Proposals must be 
completed in ink or typewritten. No alterations or interlineations will be permitted, unless 
made before submission, and initialed and dated. The Bidder shall submit two copies of the 
Proposal.  If by email, one shall go to KEA and one to Thompson Engineering Company, Inc. 
If by US Mail both copies shall go to Thompson Engineering Company, Inc. 

4.  Due Diligence. Prior to the submission of the Proposal, the Bidder shall make and shall be 
deemed to have made a careful examination of the site of the project and shall review the 
location and nature of the proposed work, the transportation facilities, and all other matters 
that may affect the cost and time of completion of the work. By submitting a bid the 
Contractor declares that it has carefully examined the Contract Documents, and that it has 
full knowledge and understanding thereof. Any failure by the Contractor to acquaint himself 
with the available information will not relieve the Contractor from responsibility for determining 
properly the difficulty or cost of successfully performing the Work.  Bidder will be required to 
comply with all federal, state, and local laws, rules, and regulations applicable to its 
performance, including those pertaining to the licensing of contractors.  Bidder questions 
shall be provided by email to KEA and Thompson Engineering Company, Inc.  Questions and 
answers will be provided to all Bidders via email. 

5.  Proposals will be accepted only from those pre-qualified bidders invited by KEA to submit a 
proposal.  

6.  Evaluation Factors. In estimating the lowest cost to KEA as one of the factors in deciding 
the award of the Contract, KEA will consider, in addition to the price quoted in the Proposals, 
the following: 

• Schedule of hourly costs for the personnel anticipated to be utilized on the project. 
• Description of the Bidder including years in business, number of personnel employed, 

and capacity to perform this project.  
• Description of work performed by the Bidder that demonstrates experience and capability 

to perform this type of work including: experience with SCADA hardware and software 
manufacturers, engine-generator manufacturers, switchgear manufacturers, and wind 
turbine manufacturers. 

• Description of Subcontractors including description of work to be performed, years in 
business, number of personnel employed, and capacity to perform work.  

• References and contact numbers for projects completed or in progress identified above.  
• Resumes of personnel that would perform this work for KEA. 
• Organizational chart showing the functional reporting relationship of the project team 

including subcontractors and consultants. 
• Hardware and Software components anticipated to be utilized on the project. 
• Identification of the anticipated time that each person on the project team will be 

dedicated to this work. 
• Preliminary project schedule including start dates and durations for engineering, 

procurement, construction and closeout. 
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• KEA will select the Proposal that provides the best value and most closely matches their 
long range plans for the KEA Power System.  

7.  Contract is Entire Agreement. The Contract to be effected by the acceptance of the 
Proposal shall be deemed to include the entire agreement between the parties thereto, and 
the Bidder shall not claim any modifications thereof resulting from any representation or 
promise made at any time by any officer, agent or employee of KEA or by any other person.  

8.  Minor Irregularities. KEA reserves the right to waive minor irregularities or minor errors in 
any Proposal, if it appears to KEA that such irregularities or errors were made through 
inadvertence. Any such irregularities or errors so waived must be corrected on the Proposal 
in which they occur prior to the acceptance thereof by KEA.  

9.  Bid Rejection. KEA reserves the right to reject any or all Proposals.  

10. KEA Represents:  

a.  If by provisions of the Proposal KEA shall have undertaken to furnish any materials for 
the project, such materials are on hand at locations specified or if such materials are not 
on hand they will be made available by KEA to the successful Bidder at the locations 
specified before the time such materials are required.  KEA will provide drawings and 
data that are available to the successful Bidder.  However, it will be the responsibility of 
the Bidder to validate that the information on the drawings and data supplied match the 
actual installations in KEA’s Power Plant.    

b. All funds necessary for prompt payment for the work will be available. If KEA shall fail to 
comply with any of the undertakings contained in the foregoing representation or if any of 
such representations shall be incorrect, the Bidder will be entitled to an extension of time 
of completion for a period equal to the delay, if any, caused by the failure of KEA to 
comply with such undertakings or by any such incorrect representation; provided the 
Bidder shall have promptly notified KEA in writing of its desire to extend the time of 
completion in accordance with the foregoing; provided, however, that such extension, if 
any, of the time of completion shall be the sole remedy of the Bidder for KEA's failure, 
because of conditions beyond the control and without the fault of KEA, to furnish 
materials in accordance with subparagraph a. above.  

 

Kotzebue Electric Association, Inc.  

 

Signed By: ___________________________________ 

Title: General Manager 

Date:  
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BID PROPOSAL 
 
  
  
TO: The Kotzebue Electric Association, Inc., herein called KEA:  
 
  
Pursuant to and in compliance with your Notice to Contractors Inviting Bids, Information For 
Bidders, Agreement and the other Contract Documents relating thereto, the undersigned Bidder, 
being fully familiarized with all the terms of all the Contract Documents and with the project site 
and local conditions and costs affecting the performance as called for in the Contract Documents, 
hereby proposed and agrees to perform, within the time and in the manner stipulated, the 
Contract, including all of its component parts, and everything required to be performed, and to 
provide and furnish any and all of the work labor, materials, tools, supplies, and all transportation 
and other services necessary to perform the Contract in a skillful and timely manner, all in strict 
conformity with the Contract Documents, including addenda for the following project:  

  

High Penetration Wind SCADA System  
Engineer, Procure, & Construct (EPC) Contract 

 
  
for an amount computed on the basis of the quantity of work actually performed at the prices set 
forth on the Bid Schedule herein contained consisting of one (1) sheets, which is incorporated 
and made a part of this Bid Proposal:  
  
 
TOTAL BID SCHEDULE AMOUNT $_______________________________________________ 
  
 
 
1. Award of Contract:  KEA shall have the right to reject this bid proposal, and such bid proposal 

shall remain open and may not be withdrawn for a period of sixty (60) days after the date 
prescribed for its opening.  

  
2. Execution of Contract and Performance Security:  It is understood and agreed that if written 

notice of the acceptance of this proposal and award of the Contract is mailed, E-mailed, 
telefaxed, or delivered to the undersigned Bidder within sixty (60) days after the opening of the 
proposal, or at any time thereafter before it is withdrawn in writing, the undersigned Bidder will 
execute and deliver the Agreement in the form set forth in the Contract Documents to KEA in 
accordance with the proposal as accepted, and will also furnish and deliver to KEA the 
Certificate of Insurance, Construction Bond, and policies of insurance and any other 
documents or bonds called for in the Contract Documents, all within ten (10) days after notice 
of acceptance and award of the Contract is given.  

  
3. Notice of acceptance and award of the Contract or requests for additional information may 

be addressed to the undersigned Bidder at the business address set forth at the end of this 
proposal.  

  
4. Wherever in this proposal an amount is stated in both words and figures, in case of 

discrepancy between words and figures, the words shall prevail; if all or any portion of the 
proposal is required to be given in unit prices and totals and a discrepancy exists between any 
such unit prices and totals so given, the unit prices shall prevail.  
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5. Conformance to RFQ:  Select a) or b) 
  

 a) ____ This proposal is in complete conformance with the terms and conditions of the 
RFP and contract requirements. 

 
 b) ____ This proposal is in conformance with the terms and conditions of the RFP and 

contract requirements with the exceptions noted on a separate “Exceptions” 
attachment. 

 
  

6. Receipt of the following Addenda to the Contract Documents is hereby acknowledged.   
  
ADDENDUM   DATE OF RECEIPT                SIGNED  
      NO.              OF ADDENDUM       ACKNOWLEDGMENT  
  

1  ________________________________  _______________________________  
  
2  ________________________________  _______________________________  
  
3  ________________________________  _______________________________  
  
4  ________________________________  _______________________________  
  

 (Note:  Failure to acknowledge receipt of any addenda may be considered an irregularity in the 
proposal and grounds for rejection of the bid.)  

  
      BIDDER:  
  
      _____________________________________________  
      Company Name  
  
  
      By:___________________________________________  
         Signature  
  
               
         (Title)  
  
      Alaska Contractor License No._____________________  
  
Telephone:____________________________________________________________________ 
  
Business 
Address:_____________________________________________________________________  
  
Location of Business, if different than address: 
____________________________________________________________________  
  
Date __________________________________, 2005.  
  
NOTE:  If Bidder is a corporation, the legal name of the corporation shall be set forth above 
together with the signatures of the officer or officers authorized to sign contracts on behalf of the 
corporation; if Bidder is co-partnership the true name of the firm shall be set forth above together 
with the signature of the partner or partners authorized to sign contracts in behalf of the co-
partnership, and if Bidder is an individual, the appropriate signature shall be placed above. 
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Bid Schedule 

&  
Table of Compensation 

 
 
 
15% Completion……………………………………………………………………….... $__________ 

Produce final SCADA system design based on Preliminary Engineering Documents 
Adjudicate final design review comments from Owner 

 
40% Completion…………………………………………………………………….…... $__________ 

Procure SCADA system materials 
Write programs for unit and master controllers 
Configure HMI’s 
Factory Acceptance Test 

 
90% Completion…………………………………………………………………….…... $__________ 

Install SCADA system 
Validate Functionality of SCADA system 
Final Commissioning 

 
100% Completion………………………………………………………….……………. $__________ 

Provide O&M Manuals 
Provide Warranty Documentation  
Provide As-Builts 
Train KEA Personnel 

 
Power Plant Switchgear Design……………………………………….……………. $__________ 

Provide switchgear design 
Provide procurement bid documents 
Adjudicate bid document review comments from KEA Engineer 
 

Power Plant Switchgear Installation………………………………….……………. $__________ 
Install Switchgear after KEA Procurement 

 
One Year Service Agreement………………………………………….……………. $__________ 

Provide remote support via phone and internet 
Provide limited on site repair and assistance 

 
 
TOTAL BID SCHEDULE AMOUNT………………………………...…………………. $__________ 
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Bid Proposal Checklist 

 
Each of the following items shall be supplied with the successful bid proposal: 
 
Section 1:   Bid Proposal  
 
Section 2:  Bid Schedule 
 
Section 3: Bid Bond 
 
Section 4:   Direct Labor Schedule 
 (Include hourly rates for basis of change order and additional switchgear support 

compensation)   
 
Section 5:   Description of Company  
 
Section 6:   Description of Work Experience 
 
Section 7:   Listing of Project References and Contacts 
 
Section 8:  Listing of Proposed Subcontractors and Description of Work to be Performed by Each. 
 
Section 9:   Resumes for Key Personnel Assigned to the Project  

(and percent of time anticipated to be working on this project)  
 
Section 10:  Narrative of Project Execution Approach 

 (Include whether system is PLC based or proprietary, and provide a proposed 
equipment list and manufacturer of the major system components, inlcuding: HMI, 
PLC or PC controller, protective relays, and major communication components. 

 
Section 11:  Project implementation schedule 
 
Section 12:  Exceptions, explanations of bid conformance exceptions 
 (Include any operating conditions that could not be met.) 
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KOTZEBUE ELECTRIC ASSOCIATION 

HIGH PENETRATION WIND SCADA SYSTEM 
 ENGINEERING-PROCURE-CONSTRUCT (EPC) CONTRACT AGREEMENT 

(to be executed, upon award, by the successful bidder) 

 
This contract, made _____________________ , _______ , between Kotzebue Electric 
Association (hereinafter called the “Owner”) and 
______________________________________________________________ of 
______________________________________________________________ (hereinafter called 
the “Contractor”).  
   
WHEREAS, the Owner desires to install a SCADA System that will allow for greater overall power 
plant efficiencies through the optimal use of wind energy in conjunction with diesel-engine driven 
power generation and requires that the Detailed Engineering, Procurement and Construction of 
the SCADA System including switchgear design (hereinafter called the “Project”) be executed. 
 
NOW, THEREFORE, in consideration of the mutual undertakings herein contained, the parties 
hereto agree as follows:  
 
ARTICLE I  
General Obligation of Contractor  
 
The Contractor shall render, diligently and competently in accordance with the normal standards 
used in the profession, all engineering services, material procurement and installation labor which 
shall be necessary or advisable for the expeditious, economical, and sound design, construction, 
and satisfactory completion of the Project. The enumeration of specific duties and obligations to 
be performed by the Contractor hereunder shall not be construed to limit the general 
undertakings of the Contractor. The obligations of the Contractor hereunder run to, and are for 
the benefit of, only and shall not relieve the Contractor of its own responsibility under its 
agreement with the Owner.  
 
ARTICLE II  
Engineer-Procure-Construct (EPC) 
 
Section 1.  
 
(a) The Contractor shall:  

(1) Employ a licensed engineer to finalize all SCADA preliminary design documents. 
(2) Employ a licensed engineer to produce a switchgear design and bid documents. 
(2) Procure all materials to build the complete SCADA system 
(3) Install the KEA procured switchgear 
(4) Install the SCADA system 
(5) Commission the SCADA system 
(6) Train KEA personnel to operate and maintain the SCADA system.   

 
Any changes in the Preliminary Documents required as a condition of approval shall be promptly 
made by the Contractor.  
 
Section 2. So far as it shall be necessary in the finalization of the design documents and in the 
construction of the Project, the Owner shall furnish the Contractor access to the drawings and 
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specifications for the installed equipment that are held by the Owner and allow access to the plant 
and equipment as necessary to develop the final design documents and construct the project.  
 
Section 3. If the Owner shall direct that the Project shall be constructed under more than one 
contract, the Contractor shall submit all necessary Construction Contract forms and shall also 
prepare and submit in connection with each such contract all of the information and documents 
that shall be required for construction of the Project.  
 
Section 4. The Contractor shall furnish to the Owner all engineering information, data, and 
drawings required for procuring all necessary or desirable permits, licenses, franchises, and 
authorizations, and shall cooperate with the Owner’s attorney in the procuring thereof.  
 
 
ARTICLE III  
Compensation  
 
Section 1. The Owner shall pay the Contractor for all services performed hereunder, except as 
provided in Section 3 hereof, a sum of _______________. (The Owner and Contractor should 
agree upon the compensation schedule to be inserted in the Table below.)  
 
TABLE NO. 1  
EPC PROJECT TABLE OF COMPENSATION  
 
15% Completion…………………………………………………………………... $__________ 

Produce final design based on Preliminary Engineering Documents 
Adjudicate final design review comments from Owner 
 

40% Completion…………………………………………………………………... $__________ 
Procure all materials 
Write programs for unit and master controllers 
Configure HMI’s 
Factory Acceptance Test 
 

90% Completion…………………………………………………………………... $__________ 
Install SCADA system 
Validate functionality of SCADA system 
Final Commissioning 
 

100% Completion…………………………………………………………………. $__________ 
Provide O&M Manuals 
Provide Warranty Documentation 
Provide As-Builts 
Train KEA Personnel 
 

Power Plant Switchgear Design………………………………….…………….…...$__________ 
Provide switchgear design 
Provide procurement bid documents 
Adjudicate bid document review comments from KEA Engineer 
 

Power Plant Switchgear Installation……………………………………………..….$__________ 
Install Switchgear after KEA procurement. 
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One Year Service Agreement………………………………………………………$__________ 
Provide remote support via phone and internet 
Provide limited on site repair and assistance 

 
 
The balance, if any, of the compensation due under this Section 1 and all other provisions of this 
Agreement, shall be payable within thirty (30) days after Completion of the Project in accordance 
with the provisions of Section 2 of this Article III.  
 
The term “Completion of the Project” shall mean full performance of all obligations under this 
Agreement and all amendments and revisions thereof.  
 
 
Section 2. Prior to the time when any payment shall be made to the Contractor pursuant to this 
Agreement, the Contractor, if requested by the Owner, shall furnish to the Owner, as a condition 
precedent to such payment, a certificate to the effect that all salaries or wages earned by the 
employees of the Contractor in connection with the Project have been fully paid by the Contractor 
up to and including a date not more than fifteen (15) days prior to the date when such payment 
shall be due.  
 
Upon completion of the project, but prior to final payment to the Contractor, the Contractor shall 
deliver to KEA a waiver and release of all liens and rights to claim any lien from all manufacturers, 
materialmen, and subcontractors furnishing services or materials for the project. A certificate by 
the Contractor shall be provided specifying that all labor used in or for the project has been paid, 
and that all such releases have been submitted to KEA prior to final payment. Should any liens on 
a project resulting from the Contractor’s actions or inaction not be discharged by the Contractor 
prior to or at project completion, KEA may elect to discharge the liens up to the amount of and 
from the funds as yet not paid to the Contractor. The Contractor shall indemnify KEA for any 
claim or payment due to a lien arising from the Contractor’s actions. 
 
Section 3. If the Contractor shall, at the request of the Owner as indicated on an Owner signed 
and approved “Change Order”, perform any services not included in the Proposal, the Contractor 
shall be paid, in respect thereof, the sum approved on the Change Order document.  Change 
Orders shall describe the scope of the work addition, the specific deliverables to be provided 
under the Change Order, the cost or estimated cost of the Change Order, and the affect of the 
change order on the schedule.  The cost of the Change Order shall be of one of these forms:  1) 
Lump sum cost for the work; 2) Time and material not to exceed; or 3) Time and material.  The 
Change order must be signed and dated by the Contractor and signed “Approved” by the Owner 
prior to the Change Order taking effect.   If the Change Order is for “time and material” or “not to 
exceed”, the Contractor shall submit to the Owner a statement of the time and material costs and 
include signed timesheets and receipts for materials procured.  The rates corresponding to 
“Direct Labor Schedule” set forth below shall apply:  
 
Direct Labor Schedule:  
 
Professional Engineer/Project Manager   $ 108.00/hour 
Journeyman Electrician/Equipment Tech   $ 101.00/hour 
Designer  $ 80.00/hour 
Drafter  $ 60.00hour 
 
 
Section 4. If this Agreement shall be terminated pursuant to the provisions of Section 1 or 
Section 2 of Article IV hereof, the compensation for services rendered prior to such termination 
shall be computed as follows:  
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(a) Compensation for the Percentage Complete for those items listed in the EPC Project Table of 
Compensation above.  Plus time for those items worked but not completed.  Time will be 
determined from signed timesheets and rates shall be determined from the “direct labor” schedule 
in Section 3.   
 
(b) Compensation for the services referred to in Section 2 of Article III, which may be performed 
by the Contractor at the request of the Owner and for extra drafting and other services because of 
changes ordered by the Owner, shall be computed in accordance with the provisions of Section 3 
of this Article III.  
 
Section 5. Interest shall be paid by the Owner to the Contractor on all unpaid balances due the 
Contractor, commencing thirty (30) days after the due date, provided that the delay in payment 
beyond the due date shall not have been caused by any condition within the control of the 
Contractor. Such interest shall be at the rate of eighteen percent ( 18%) annually. [Percentage is 
not to exceed any applicable State usury laws.] Such compensation shall be paid ten (10) days 
after the amount of the interest has been determined by the Contractor and the Owner.  
 
 
ARTICLE IV  
Miscellaneous  
 
Section 1. The Owner may at any time terminate this Agreement by giving notice to the 
Contractor in writing to that effect, delivered and mailed to the Contractor's last known address 
not less than ten (10) days prior to the effective date of termination specified in the notice. From 
and after the effective date of termination specified in such notice, this Agreement shall be 
terminated, provided, however, that the Contractor shall be entitled to receive compensation for 
services theretofore rendered pursuant to this Agreement, computed in accordance with the 
provisions of Article III, Section 4, hereof.  
 
Section 2. The Contractor shall have the right, by giving to the Owner not less than thirty (30) 
days notice in writing, to terminate this Agreement if the Contractor shall have been prevented by 
conditions beyond the control and without the fault of the Contractor (a) from commencing 
performance of this Agreement for a period of twelve (12) months from the date of this 
Agreement, or (b) from proceeding with the completion of full performance of any remaining 
services required of the Contractor pursuant to this Agreement for a period of six (6) months from 
the date of last performance by the Contractor of other services required pursuant to this 
Agreement. From and after the effective date specified in such notice this Agreement shall be 
terminated, except that the Contractor shall be entitled to receive compensation for services 
performed hereunder, computed and payable in the same manner as set forth in Section 1 of this 
Article.  
 
Section 3. Upon Completion of the Project or termination of this Agreement, the Contractor shall 
be obligated forthwith to deliver to the Owner all maps, tracings, and drawings of the Project and 
all letters, documents, and other material including all records pertaining thereto.  
 
Section 4. Insurance. Contractor shall not commence work under this Contract until all of the 
insurance required under this section has been obtained and Contractor has filed the certificates 
of insurance and copies of insurance policies with the Owner as required by the Contract 
Documents, and the Owner has approved the same, nor shall Contractor allow any subcontractor 
to commence work on his subcontract until the insurance required has been so obtained. 
 
The Contractor shall take out and maintain throughout the period of this Agreement insurance of 
the following types and minimum amounts:  
 
(a) Workers' compensation and employers' liability insurance, as required by law, covering all of 
the Contractor’s employees who perform any of the obligations of the Contractor under the 
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Agreement. If any employer or employee is not subject to the workers' compensation laws of the 
governing State, then insurance shall be obtained voluntarily to extend to the employer and 
employee coverage to the same extent as though the employer or employee were subject to the 
workers' compensation laws.  
 
(b) Public liability insurance covering all operations under the Agreement shall have limits for 
bodily injury or death of not less than $1 million each occurrence, limits for property damage of 
not less than $1 million each occurrence, and $1 million aggregate for accidents during the policy 
period. A single limit of $1 million of bodily injury and property damage is acceptable. This 
required insurance may be in a policy or policies of insurance, primary and excess including the 
umbrella or catastrophe form.  
 
(c) Automobile liability insurance on all motor vehicles used in connection with the Agreement, 
whether owned, non-owned, or hired, shall have limits for bodily injury or death of not less than 
$1 million per person and $1 million per occurrence, and property damage limits of $1 million for 
each occurrence. This required insurance may be in a policy or policies of insurance, primary and 
excess including the umbrella or catastrophe form.  
 
(d) Errors and Omissions (Professional Liability): Provide error and omissions insurance for 
engineering and design services on this project.   Insurance in an amount at least as large as the 
maximum compensation specified in Article III, Section 1, but not less than $2 million.  
 
The Owner shall have the right at any time to require public liability insurance and property 
damage liability insurance greater than those required in subsections "b" and "c" of this Section. 
In any such event, the additional premium or premiums payable solely as the result of such 
additional insurance shall be added to the total compensation to be paid under this Agreement.  
 
The Owner shall be named as Additional Insured on all policies of insurance required in 
subsections "b" and "c" of this Section.  
 
The policies of insurance shall be in such form and issued by such insurer as shall be satisfactory 
to the Owner. The Contractor shall furnish the Owner a certificate evidencing compliance with the 
foregoing requirements which shall provide not less than thirty (30) days prior written notice to the 
Owner of any cancellation or material change in the insurance.  
 
Section 5: Bid Bond. The Contractor shall provide the Owner a Bid Bond with the proposed bid. 
The bid bond shall be in the amount of 10% of the total Bid amount. The bond shall be 
underwritten by a bonding company authorized to write bonds in the State of Alaska. 
 
Section 6: Contractor Bond. Upon successful award of the Bid, the Contractor shall provide the 
Owner a Contractor Bond in the amount of 50% of the Contract amount. The Contractor shall not 
be allowed to proceed on the project unless the bond is received by KEA. The bond shall be 
underwritten by a bonding company authorized to write bonds in the State of Alaska. 
 
Section 7: Contract Documents. The Contract, and the component parts of this Contract, 
entered into by the acceptance of the Contractor’s Bid Proposal and the signing of this 
Agreement, consist of the following documents, all of which are component parts of said Contract 
and are as fully a part thereof as if herein set forth in full, and if not attached, as if attached 
hereto:  
 

1. This Agreement 
2. Notice to Contractors Inviting Bids 
3. Information for Bidders 
4. Notice of Award 
5. Bid Proposal as accepted 
6. Change Orders 
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7. Addendum No(s).  
8. Notice to Proceed 
9. Written amendments, including Change Orders, if any, to this Agreement signed by 

both parties entered into after execution of this Agreement 
10. Certificate of Insurance 
11. Contractors Labor Rate Schedule 
12. General Conditions 
13. Special Conditions 
14. Technical Specifications  
15. Contract Drawings. 
16. Equipment List 
17. Logic Diagrams 

 
Section 8: Construction Time.  

1. The Contractor agrees to complete all work and construction Contract Documents, to 
the satisfaction of the Owner within the below or, in the event the time for completion 
is extended by Change the additional days by which the time is so extended. All 
changes only by written Change Order to the Contract.  

2. Time is of the essence on the project.  Ninety percent completion on this contract 
shall be completed no later than September 1, 2006, provided the Notice to Proceed 
is issued by October 17, 2005. All work on this contract shall be completed no later 
than September 30, 2006, excluding the one year service agreement. The Contractor 
shall provide an estimated project schedule with the bid. 

If at any time the project falls behind schedule based on the Contractors provided 
schedule with the bid, the Contractor and KEA shall agree on a path forward to make 
up lost time, at the cost of the Contractor. However, the Contractor shall not be 
deemed responsible if the cause of delay is outside of his control.  

 

Section 9. The obligations and duties to be performed by the Contractor under this Agreement 
shall be performed by persons qualified to perform such duties efficiently. The Contractor, if the 
Owner shall so direct, shall replace any person employed by the Contractor in connection with the 
Project.  
 
For the information of the Owner, the Contractor shall, upon request, file with the Owner, 
statements of the qualifications, including specific experience, of each person assigned to the 
Project and the duties assigned to each, and certifications of insurance coverage.  
 
Section 10. This Agreement shall be simultaneously executed and delivered in two counterparts, 
each of which when so executed and delivered shall be deemed to be an original, and all shall 
constitute but one and the same instrument.  
 
Section 11. The obligations of the Contractor under this Agreement shall not be assigned without 
the approval in writing of the Owner.  
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Section 12. The Contractor shall comply with applicable statutes pertaining to the practice of the 
profession. It is hereby warranted that the Contractor possesses Alaska Electrical Administrators 
License number _______________ issued by the State of Alaskas on the __________________ 
day of _____________________ , ______.  
 
 
IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be duly executed 
and their respective corporate seals to be affixed and attested by their duly authorized 
representatives all as of the date first above written.  
 

______________________________________ Owner  
By ____________________________________ President  
 
ATTEST:  
______________________________________ Secretary  
 
 
______________________________________ Contractor 
______________________________________ Title  
 
ATTEST:  
______________________________________ Secretary  
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Appendix G 
 

As-Built Drawings 
Kotzebue Wind Power Plant 
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