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Introduction

This plan describes the approach to monitor the performance of the anaerobic digester gas
(ADG) to electricity system that is being installed at the Gloversville-Johnstown Joint
Wastewater Treatment Facility (GJJWWTF). Biogas will be used to drive an engine-generator
to produce power that will be consumed on site. A monitoring system will be installed to
measure and collect the data necessary to quantify the electric power produced by the engine-
generator. The data will serve as the basis for payment of three (3) years of performance
incentive payments, which the Gloversville-Johnstown Joint Sewer Board, has applied for under
a Standard Performance Contract (SPC) with the New York State Energy Research and
Development Authority (NYSERDA) based on a total contracted capacity of 460 kW.

ADG System Description

The Anaerobic-to-Digester Gas (ADG) System is comprised of one primary digester with an
effective volume of approximately 1,500,000 gallons and one secondary digester with an
effective volume of approximately 1,300,000 gallons. Both digesters are equipped with mixing,
heating and gas collection equipment and appurtenances. Under normal operation the primary
digester is continually mixed and heated, while the secondary digester is only mixed
periodically. The primary digester is equipped with a floating steel, truss type, duodeck cover,
while the secondary digester’s cover was fixed in place and biogas storage provided by a dual
membrane gas holder with an approximate working volume of 47,000 cubic feet (ft%) at a
working pressure of 11 inches of water column (w.c.). Biogas is collected from both the primary
and secondary digesters prior to storage, utilization or flaring. The digester mixing system
compresses biogas with a liquid ring pump to approximately 13 pounds per square inch (psi) for
use with the confined gas bubble mixing systems. Refer to Figure 1, for a system schematic of

the biogas system.

The combined heat and power system will be utilized to produce electricity and recover waste
heat from engine generators to heat the digesters to approximately 98° Fahrenheit (F). Biogas to
be utilized in the engine generators will be compressed to 5 psi with liquid rings pumps. Biogas
from anaerobic digesters has a high relative humidity, nearly 100 percent. The relative humidity
will be reduced to approximately 55 percent with the use of a desiccant drying system. Any

ADG M&YV Plan A-3 March 2010






liquid or solid particulates greater than 0.3 microns (um) will be removed from the biogas by two
coalescing filters. The liquid ring pumps, desiccant filter and coalescing filters will be located

on the second floor of the existing digester building.

Table 1. Cogeneration System

Digester Two-stage anaerobic digesters, mixed, covered, heated

Feedstock Thickened primary, secondary and recuperative sludge
(2) Caterpillar Model No. 3508

Engine-Generators 350 kW output on biogas, total 700 kW

480 VAC, 3 phase

(1) Van Air Systems Model No. D48 Deliquescent Dryer
Biogas Conditioning (2) Burgess Manning Model No. 3900V-12-1150
UltraSep Coalescing Filter Separator

Engine Backup/startup Fuel Natural Gas

Heat Recovery Use Digester heating

(2) Cain Industries Model No. UTRI-606A.5SSP

Exhaust Heat Recovery 528 MBtu/h
u/hr

(2) ITT Industries Model No. P22

Engine Heat Recovery 1.4 MBtu/h
: tu/nr

The engine generators and heat recovery systems will be located in the existing energy recovery
building adjacent to the digester building. Each generator is a Caterpillar Model No. SR4B, 350
kW rated, synchronous generator equipped with a Caterpillar Model No. 3508 ultra low
emissions gas engine. The generators are designed to operate in any of the following modes of

operation:

Utility Parallel Mode
The engine generators will operate in parallel with the utility power supply. The PLC based

controls will not allow the generator load level to exceed the facility’s electrical demand and
prevent KW export to the utility. As the utility import power approaches zero the PLC based
controls will automatically reduce the base setpoint to prevent export. This dynamic setting will

allow the generators to increase power if the utility load increases at the facility.
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Standby Mode
The engine generators will operate for standby service should the utility power supply fail, as

sensed by the intertie protective relays the utility control panel, located by the facility high
voltage service yard. The utility control panel protective devices will trip the 13.2 KV breaker
after relaying time delays have expired. With the main breaker open, both engines will
automatically start and ramp to rated voltage and frequency. The first to reach operating voltage
and frequency will connect to the bus, becoming the synchronizing reference for the remaining
generator. If the facility power load is greater than the demand of a single generator, the second
generator will connect to the bus. Standby operation will continue until the utility power is

restored either automatically or through operator override.

Island Mode
Isolated bus operation will occur whenever the engines are running and the utility power is

interrupted. The engine generators will immediately revert to isochronous load sharing of the
bus load. Load controls will be in place to prevent overload of the generator bus.

The engine generators will be connected to the existing high service yard where the main utility
power switchgear is located to feed the entire facility depending on the electrical demands. The
voltage will be increased from 480V to 13.2KV by a 1000 KVA transformer. Refer to Figure 2,

for a one -line diagram of the facility main switchgear and generator interconnection.

The engine generators will produce a significant amount of waste heat depending on the energy
load at the facility that can be recovered for digester heating. Each heat dump radiator, one per
engine generator, is sized to reject 1,540,000 Btu/hr when the heat loads for the digesters are
minimal. Based on a 0° F day the heating load to the primary digester is 1,850,000 Btu/hr and
the existing spiral sludge heat exchanger has a rated capacity of 2,250,000 Btu/hr. Refer to
Figure 3, for a schematic of a typical engine generator cooling loop. The after cooler and jacket
cooling loops are a 50/50 ethylene glycol/water mixtures that transfer heat to an intermediate
recovery loop that is comprised of water. The intermediate recovery loop transfers heat to the
sludge heating loop, refer to Figure 4. The intermediate cooling loop is provided to separate

sludge from the engine generator cooling loops and to avoid contamination of the piping.
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Monitoring System Equipment, Installation, Operation, and
Maintenance

Figure 1 also shows the locations of the engine fuel flow meters that will be used throughout the
duration of the contract to monitor biogas consumption. Electrical meters will be provided on
each of the skid-mounted generators that will be used throughout the duration of the contract to
monitor electrical production. There is a gas analyzer that will be provided on the common
biogas feed to the two engine generators that will monitor the methane (CH,) content of the
biogas and be interconnected to the Woodard air fuel ratio controller on each engine generator.
The amount of CH, in the biogas directly correlates to the fuel heating value of the biogas and
Woodard controller will adjust the timing of the engines to maximize performance. Information

on these data monitoring points is shown in Table 2.

Table 2. Electrical and Biogas Monitoring Points

Point Point Description Instrument Accuracy Expected
Type Name Range
. Basler Model No. BE1-GPS100 0 ,
Real - Eng|n(Fe)-0(\3At/aenrerator Meter Function tlmg;[:umty 0-350 kW
with 3 CTs, 600A
. Basler Model No. BE1-GPS100 0 ,
Real - Eng|n(Fa)-0(\3At/aenrerator Meter Function tlmg;[:umty 0-350 kW
with 3 CTs, 600A
Y FCI Model No. GF90 +1% reading
Analog ';g:zzg EngifeQie! ~a Standard Conditions + 0.5% full 0-120 SCFM
70°F, 14.7 psi scale
. FCI Model No. GF90 +1% reading
Analog llzzgjjg EnggaFuel Mgy Standard Conditions + 0.5% full 0-120 SCFM
70°F, 14.7 psi scale

The electrical output of each engine will be measured with an electronic wattmeter, utilizing the
current transformers (CTs) and potential transformers (PTs) located in the rear of the switchgear
and integral to the protective relay configuration of the system. The real time meter provides
Watt, Watt-hr, VAR, VAR-hr, voltage and amperage measurements. Display of the data can be
accessed by the Basler BE1-GPS100 protective relay’s Human Machine Interface (HMI) or the

main control panel HMI mounted on the front door of the switchgear.

The gas input to the engine generators will be measured by FCI Model No. GF90 direct mass
flow meter. The meter has dual calibrations for both digester and natural gas and provides an

output as a function of the velocity, standard volume, and mass flow. The electrical meters,
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engine fuel flow meters and the gas analyzer, all have been supplied by the engine generator

manufacturer, Southworth-Milton, Inc.

The NYSERDA CHP Website Contractor (CDH Energy) will install an Obvius AcquiL.ite
datalogger to compile and log the data from the monitoring points listed in Table 2. Cut sheets of
the datalogger are attached in the Appendix. The datalogger will be programmed to record the
totalized data for each monitoring point for each 15-minute interval. A record of all multipliers
and datalogger settings will be maintained. The datalogger will be located in the electrical room
next to the control panel, and will be connected to an uninterruptible power supply (UPS) to
ensure the datalogger retains its settings and data in the event of a power outage. The UPS is
capable of powering the data logger for at least one day. Gloversville-Johnstown Joint
Wastewater Treatment Plant will provide a dedicated phone line (or an Ethernet connection with
fixed IP address) that will be used to communicate with the datalogger. CDH Energy will
communicate with the datalogger nightly to extract monitored data from the datalogger and
transfer the data to the NYSERDA CHP Website. If communications are lost, the Obvius

datalogger is capable of holding at least 15 days of 15 minute interval data.

Management of Monitoring System Data

Gloversville-Johnstown Joint Wastewater Treatment Facility personnel will perform the
following quality assurance and quality control measures to ensure the data produced from the

monitoring system accurately describes system performance.

On a daily basis, a Chief Operator, or his designated representative, will perform inspections of
the digesters and engine generator equipment and record findings into the project log. On a
weekly basis the Shift Operator will record the value of the CH, in the biogas.

On a weekly basis, the Manager of Maintenance, or his designated representative, will perform
inspections of the M&V meter installations and complete the routine maintenance on the meters,
noting any abnormalities or unexpected readings. Gloversville-Johnstown Joint Wastewater
Treatment Facility will also maintain a weekly log of the cumulative power generation (kWh)
from, and biogas and natural gas flow (ft°) to engine generators in the event that data transfer to
the NYSERDA CHP Website fails or other anomalies occur.
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On a weekly basis, the Manager of Wastewater Programs will review the data stored in the
NYSERDA CHP Website (chp.nyserda.org) to ensure it is consistent with their observed
performance of the ADG system and logged readings. Data will be reviewed using the reporting
features at the web site, including:

e Monitored Data — Plots and Graphs and
e RPS: Customer-Sited Tier Anaerobic Digester Gas-to-Electricity Program NYSERDA

Incentive Program Reports

In addition, the Manager of Wastewater Programs will also setup and use the email reports that

are available to help the track system performance, including:

e aperiodic email report summarizing system performance and the estimated incentive,
e an email report sent out if data are not received at web site or do not pass the quality

checks

The CHP website will automatically take the data collected from the datalogger and evaluate the
quality of the data for each interval using range and relational checks. The expected ranges for
the sensors, which will be used for the range checks, are listed in Table 2. The relational check
will compare the KkWh production data and gas production data for each interval to ensure both
meters always provide non-zero readings at the same time (e.g., a meter has failed). Only data
that pass the range and relational quality checks are used in the incentive reports listed above.
However, all hourly data are available from the NYSERDA CHP Website using the “Download
(CSV file)” reporting option.

In the event of a communications or meter failure, the Gloversville-Johnstown Joint Wastewater

Treatment Facility personnel will work with CDH to resolve the issue in a few days.

If unanticipated loss of data occurs when the engine-generator continues to produce electricity,
Gloversville-Johnstown Joint Wastewater Treatment Facility will follow the procedures outlined
in Exhibit D of their contract, i.e. using data from similar periods — either just before or after the
outage — to replace the lost data. Gloversville-Johnstown Joint Wastewater Treatment Facility
understands that they can use this approach for up to two 36 hour periods within each 12-month
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performance reporting period. If more than two such data outages occur, Gloversville-
Johnstown Joint Wastewater Treatment Facility will provide information from other acceptable
data sources (e.g., weekly recorded logs) to definitively determine the amount of power that was
produced from biogas during the period in question.

Annual M&V Reports

Gloversville-Johnstown Joint Wastewater Treatment Facility will prepare the Annual M&V
Report, which will include a table showing the monthly kWh production biogas sent to the
engine, and other data listed in Table 3. The WWTF may use the NYSERDA Incentive Program
Reports found on the CHP website. Alternatively, they may provide their own summary of the
data (using hourly CSV data downloaded from the Website) along with a narrative justifying
why their data and calculations are more appropriate. The methods for calculating these values

are provided below.

Table 3. Summary of Data for Annual M&V Report

Month Electricity Biogas to Natural Gas Biogas Biogas Natural Adjusted
Production, Engines to Engines, LHV, Energy Gas Electricity
kWh ft* ft® (BTU/ft®) | Content, Energy | Production,
(BTU) Content, kWh
(BTU)
Month 1
Month 2
Month 3
Month
12

Gloversville Johnstown will utilize data collected from the gas analyzer to determine the lower

heating value of the biogas, and total energy content of the biogas as follows.

Monthly Biogas Lower Heating Value
Gloversville-Johnstown Joint Wastewater Treatment Facility will use the readings of CH,4

percentages in the biogas gathered in real time by the gas analyzer to estimate Biogas Lower

Heating Value using the following equation:

LHV

biogas

= LHVmethane ' (FCH 4)
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where,
LHV methane : lower heating value of methane (911 Btu/ft® at standard conditions, 60 °F

and 1 atm)
Fcua - monthly average fraction of biogas that is CH4 based on the gas analyzer

Monthly Biogas Energy Content
Gloversville-Johnstown Joint Wastewater Treatment Facility will calculate the average monthly

Biogas Energy Content using the following equation:

Quiogas = CF - LHV,

biogas

where,
CF : volume (ft%) of biogas delivered to engines in a month (standard cubic feet)

Monthly Natural Gas Energy Content
Gloversville-Johnstown Joint Wastewater Treatment Facility will calculate the average monthly

Natural Gas Energy Content using the following equation:

ft3

Q.. =CF -{1,028 Bty }

where,
CF : natural gas consumption in the month (standard cubic feet)

Monthly Adjusted Electricity Production
Gloversville-Johnstown Joint Wastewater Treatment Facility will calculate the monthly adjusted

electricity production using the following equation:

Qbio as
kWhadjusted = kWhgenerator {ﬁ
biogas NG

where,
KWhgenerator - actual electricity production
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Appendix

Cut sheets for:
Basler Model No. BE1-GPS100
FCI Model No. GF90

AquiLite Data Acquisition Server — A7801-1
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BE1-GPS100

INSTANTANEOUS OVERCURRENT WITH
SETTABLE DELAY (50TP, 50TN)
Pickup: 5A CT

1A CT
PU time with TD=0.000 Sec
2cyc for P&G @ 5 x PU
3cyc for N&Q @ 5 x PU
0.000 - 80 sec
+0.5% or +v2cycfor P & N
+0.5% or =1 cyc for Q

0.5 - 150.0A
0.1 - 30.0A

Delay time:
Time Accuracy:

TIME OVERCURRENT (51P, 51N, 151N)
Pickup: 5ACT 0.5-16.0A
1ACT 0.1 -3.20A
Time dial: TD=K=0- 99 for 46 curve
TD=0.0 - 8.9 for all other curves
Time-Current Characteristics:
The following expression describes the inverse
time current characteristic for each curve:

T, = AD + BD + K=Time totrip
MN-C

T.= RD = Time for decaying reset
M2-1

where D = Time dial, M = Multiple of PU and A, B,
C, N, K and R are constants that govern the shape
of each curve. The protection engineer can set the
constants for the P (programmable) curve to
achieve virtually any characteristic.

51P VOLTAGE CONTROL (27R)
Control Modes: Uncontrolled, voltage
controlled, voltage restrained.
Control/Restraint Range: 30 - 250V
Restrained Mode Characteristic: (see below)

100% [= = == e
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PERFORMANCE SPECIFICATIONS

Curve Constants

Type A B c N K R
S1 0.2663 | 0.03393 | 1.000 1.2969 |10.028 0.5000
§2 0.0286 | 0.02080 | 1.000 | 0.9844 10.028 0.0940

L1 56143 | 2.18592 | 1.000 | 1.000 10.028 | 15.750

L2 123955 1000000 | 1.000 | 03125 {0.028 | 7.8001
D 04797 1021359 1 1,000 | 15625 10,028 | 0.8750
M 103022 1012840 | 1.000 | 0.5000 10.028 | 1.7500
L 8.9341 1 0.17966 | 1.000 | 2.0938 10.028 | 9.0000
12 0.2747 1 0.1042 1.000 | 0.4375 10.028 | 0.8868
V1 154678 | 0.10814 | 1.000 | 2.0469 |0.028 | 55000
V2 14.4309 | 0.0991 1.000 | 1.9531 [0.028 | 5.8231
E1 17.7624 10.02758 | 1.000 | 2.0938 10028 | 7.7500
E2 149883 ]0.0129 | 1.000 | 2.0469 10.028 | 47742
0.01414} 0.00000 | 1.000 | 0.0200 10.028 | 2.0000
1.4636 10.00000 | 1.000 | 1.0469 10028 | 3.2500
2.0469 [0.028 | 8.0000

12,1212/ 0.00000 | 1.000 | 1.000 10.028 |29.000

A
B
C 8.2506 | 0.00000 | 1.000
G
F

0.0000 | 1.00000 | 0.000 | 0.0000 10028 | 1.0000
46 N 0 o] 2 0.028 100
P 0to600] 0to25 | Oto1 | 5t0250.028 | 01030

A = lEC Standard Inverse
B = IEC Very Inverse

C = [EC Extremely inverse
G = |[EC Long Time Inverse

81, §2 = CO Short Inv, IAC Short Inv
L1, L2 = CO Long Inv, IAC Long Inv
D = CO Definite Time

M = CO Moderately Inverse

1,12 = CO Inverse, |AC inverse F = Fixed Time

V1, V2 = CO Very inv, IAC Very Inv 46 = Negative Sequence Overcurrent
Et1, E2 = CO Ext Inverse, IAC Ext. Inverse P = Programmable

* Constant A is variable for the 46 curve and is determined as necessary based on
generator tull load current, mindmum pickup, and K factor settings.

NEGATIVE SEQUENCE OVERCURRENT (46)
Pickup: 5ACT 0.1-16.0A
1ACT 0.02 - 3.20A
Time dial: TD=K=0 - 99 for 46 curve
TD=0.0 - 9.9 for all other curves
Time-Current Same curves as 51
Characteristics: elements

BREAKER FAILURE (BF)

Time: 50 - 999mSec
Dropout: 5ACT 0.5A
1ACT 0.1A

Time Accuracy: +0.5% or +1% cyc / -Y2 cyc

VOLTS/HZ (24)

Pickup: 0.5 - 6V/Hz
Delay Time: inverse Squared Curve
D ET

T=W—~%—)’2 T, =D, xFST x 100
T, = Time to Trip
T, = Time to Reset

; = Time Dial, Trip
D, = Time Dial, Reset

Actual V/Hz

M = Pickup V/Hz
ET = Elapsed Time
FST = Full Scale Trip Time (T,)



BE1-GPS100

PERFORMANCE SPECIFICATIONS, continued

SYNC CHECK (25)
Delta Phase Angle:

Delta Voltage Magnitude:

Delta Frequency:

1 - 25 degrees
1-20V
0.01 - 0.50Hz

PHASE OVER/UNDERVOLTAGE
(27P, 127P, 59P, 159P)

Mode:
Pickup:
Delay Time:

10f3;20f3,30f3
10.0-300V,, or 10.0-300V,
0.050 - 600sec.

NEGATIVE SEQUENCE OVERVOLTAGE (47)

Pickup:
Delay Time:

1.0 - 300V,
0.050 - 600sec.

AUXILIARY / 3V0 OVER/UNDERVOLTAGE

(27X, 127X, 59X, 159X)
Mode:

Pickup:
Delay Time:

FREQUENCY (81, 181,
Mode:
Pickup:
Delay Time:
Time Accuracy:

Fundamental V,, Phase 3VO0,
3 Harmonic V,

1.0 - 150V

0.050 - 600 Sec.

281, 381)

Over, Under

40,00 - 70.00 Hz

0.000 - 600 Sec.

+0.5% or +1 cyc /-0 cyc

(Min. trip time affected by minimum 3 cyc

security count)

POWER (32, 132)
Mode:
Pickup:

Pickup Accuracy:
Delay Time:

Forward, Reverse

5A: 1.0 - 6000 Watts, 3 ph
1A: 1.0 - 1200 Watts, 3 ph
+3%

0.050 - 600 Sec.

UNDEREXCITATION (40Q, 140Q)

Pickup:

Pickup Accuracy:
Delay Time:

5A: 1.0 - 6000 VARs, 3 ph
1A: 1.0 - 1200 VARs, 3 ph
+3%

0.050 - 600 Sec.

GENERAL PURPOSE LOGIC TIMERS

{62, 162, 262, 362)
Mode:

T1 and T2 Delay Time:

Time Accuracy:

PU.DO

1 Shot, Non-Retrig.
1 Shot, Retrig.
Integrating

Latch

0.000 - 9999 Sec.

+0.5% or =% cyc

CURRENT PICKUP ACCURACY (All 46, 50 and 51)

Phase and Ground:

Neutral and Negative
Sequence:

5A 2% or 50mA
1A 2% or 10mA
5A 3% or 75mA
1A 3% or 75mA

VOLTAGE PICKUP ACCURACY (All 27, 47 and 59)

*2% or 0.5V

DEFINITE TIME ACCURACY UNLESS OTHERWISE
STATED (All 27, 32, 40Q, 47 and 59)

Definite Time Accuracy:

SETTING GROUPS
Setting Groups: 2
Control Modes:

+0.5% or 1 cyc

External: Discrete input logic;

Binary: Input logic

METERING
Current Range:

Current Accuracy:

Phase Voltage
Range:

Phase Voltage Accuracy:

Auxiliary Voltage Range:

Auxiliary Voltage Accuracy:

Watt/VAR:

Watt Accuracy:
VAR Accuracy:

Energy:

Frequency:
Frequency Accuracy:

5A 0.5t0 15.0
1A 0.1t0 3.0

+1%

3W 0-300V

4W 0-300V
0-173V

+0.5% for

50V<V <300V

0-150V
+0.5% for
50V<V<150V

5A 0 to 7500
1A 0 to +1500
1% @ Unity PF
1% @ Zero PF

0Oto =1.0E12 (F/R
registers)

10 - 75Hz
0.01Hz

DEMANDS (IA, 1B, IC, IN, 1Q, Fwd Watts, Rvs Watts,

Fwd VARs, Rvs VARs)
Demand Interval:
Demand Mode:

BREAKER MONITORING
Duty Mode:
Duty Alarm Range:

Op Counter Alarm Range:

Trip Time Alarm Range:

1-60 min.
Thermal

lorl?

0 -to 100%

0 - 99999

20 - 1000mSec
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BE1-GPS100

ORDERING

SAMPLE STYLE NUMBER
The style number identification chart defines the electrical characteristics and operation features included in

BE1-GPS100 relay. If the style number were BE1-GPS100 E3N1HOU, the device would have the following:

(E)y - 5 Amp nominal system with 5 Amp Independent Ground Input
3 - Three phase voltage sensing

Ny - Not applicable

1y - 48/125Vac/Vdc power supply

H) - Half Rack drawout case

@ - ASCH Communications

wy - Battery backup for real time clock

-ooogggd

[N
/””i’“\‘*‘*

Figure 9A

BE1-GPS100

CURRENT SENSING VOLTAGE SENSING POWER RS-485 PORT
INPUT TYPE INPUT TY COVER SUPPLY PROTOCOL OPTIONA Cover option A
1 Amp Nominal Systems 3) 3-phase sensing A} S1 cover with 1) 48/125Vac/de 0) ASCH A Ny None
A3 WO Independent Gnd Input 4} b-phase sensing opening for full 2) 125/260Vacide 1} Modbus ™ U) Battery Backup
B) 1 Amp Indapendent Gnd Input with independent HMI access 3) 24vde 3} ONP 3.0 for Real Time
auxiliary input 8} S1 cover with Clock
5 Amp Nominal Systems & reset access
D Wi independent Gnd Input only
£} 5 Amp independent Gnd Input N} Not applicable CASE
£} 1 Amp Independent Gnd input {H1 case)
£
2 HY H1 (Haif rack) i
8) 81 ]
NOTES: D} 81 Double endefj s
A
/15 it case option is H, Cover option mustbe N, L 2 ]_Q_’O,_,_ i
ﬁj; Case option myst be H or D fer Current Sensing input Type 8, E, or F or voltage serising option to be 4.
£
/3y ASCH communication is standard on ComU (front R$-232) and Com1 (rear R$-232) ports. [ ) o

/.?‘lx Aux VT input adds 25 Sync-Check aption (case option H or D).

Figure 9B
Cover option B.

STANDARD ACCESSORIES

9334818100  Battery Backup Replacement kit (if "U" is chosen for Option 1)

9180400108 H1 Test Case with 1 CT Terminal Block and 18-position Bottom Terminal Block
9289922100  Test box to facilitate bench testing.

9108551021 Adapter plate to mount an S1 case in a GE S2 or Westinghouse FT-21 cutout.
9108550122  Adapter plate to mount an S1 case in a Westinghouse FT-32 cutout.
9289900017 9289929100

Escutcheon plate
to panel mount
one H1 relay.

Adapter bracket with cutout
for ABB FT test switch, to
mount a single H1 case in

a 19" rack.

9289900016
Escutcheon plate g i389?24t1)00 ot

. T, apter bracket to
to pangl mounttwo | | | —— mouﬁmt Rl
dovetailed H1 relays.; | e ' g

e Caselina19” rack. .

e "\::::-«.,_‘_‘“ - Ty

- e
S

Basler Electric

ROUTE 143, BOX 269, HIGHLAND, ILLINOIS U.S.A. 62249 PA.E. Les Pins, 67319 Wasselonne Cedex FRANCE
PHONE 618-654-2341 FAX 618-654-2351 PHONE (33-3-88) 87-1010 FAX (33-3-88) 87-0808
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The BE1-IPS100 is & multifunction numerical Intertie Protection System that meets protection and

control requirements outlined in IEEE Intartie Protection Standard 1547-2003 for the majority of L

applications. The IPS100 relay provides three phase, ground, and negative sequence directional
or non-directional time and instantanecus overcurrent protection with sync check and conditional
voltage reclosing. Also included are single or three phase, forward or reverse, over or under power
protection, breaker failure, overfunder/rate of change frequency, over/undervoltage, overexcitation,
and breaker monitoring and control, sequence-of-events recording, fault reporting, and metering
functions, all in a compact integrated system.

ADVANTAGES

« Two sensitive, single or three phase, forward or reverse, over or under power elements
for directional intertie power flow and islanding detection.

« Two phase over/under voltage elements for intertie voltage limits and islanding detection.

» Two neutral voltage elements for V detection.

+ Negative sequence voltage function for reverse phase rotation or single phasing detection.

« Six over/under frequency elements for over and under frequency intertie limits, islanding
detection, and automatic load shed schemes.

« Six rate of change frequency elements for islanding detection that can be set for positive,
negative, or “either rate of change. Also used in Joad shed schemes.

» Multiple time and instantaneous overcurrent elements that can be individually set for

BE1-IPS100
INTERTIE
PROTECTIONSYSTEM

DEVICE FUNCTIONS
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FEATURES
Pages 2 and 3

;og;\z]?cr:tizrnfeverse directional or non-directional contro! for maximum flexibility in any APPLICATIONS
« Sync-check and conditional voltage reclosing. Page 3
« BESTlogic provides the user with complete flexibility in configuring a protection and

control system. User programmable variable and switch names make these relays com- FUNCTIONAL

pletely self-documenting. DESCRIPTION
« Pragrammable LCD display allows the relay to replace local indication and control Page 4 - 6

functions, such as panel metering, alarm annunciation, and control switches. 9
+ Three independent communication ports and support for several popular protocols allow

integration with distributed control systems. BESTIogic
+ Real Time Clock with 8-hour capacitor ride-through and optional battery backup. Pages 8and 9
+ Available in fully drawout half-rack case. Two Basler Electric half-rack |[EDs (Intelligent

Electronic Devices) can be dovetailed together to mount in a standard 18-inch

equipment rack with no special mounting hardware. SPECIFICATIONS
« Available in fully drawout $1 double-ended case with test paddies for retrofit applica- Pages 7, 10-11

tions. The S1 case, with available adapter plates, fits cutout, drilling and behind

panel projection dimensions for common Basler Electric, GE and Westinghouse unit ORDERING

case relays. INFORMATION

WINDOWS® SOFTWARE Page 12
Interface for setting and communicating with Basler protection products
Request BESTCOMS for BE1-IPS100 (includes "settings compare” feature)
ADDITIONAL INFORMATION
INSTRUCTION MANUAL MODBUS" INSTRUCTION MANUAL
Reguest publication 3365900990 Request publication 8365800992
DNP 3.0 INSTRUCTION MANUAL
Request publication 9365900981
BBasler Electric URB-6
P. 0. BOX 269 HIGHLAND, ILLINOIS, U.S.A. 62249 PHONE 6718-654-2341 FAX 618-654-2361 7"07




BE1-1PS100

.

FEATURES

PROTECTION .

2 each Phase, Neutral, and Negative Sequence
Instantaneous Overcurrent elements with settable time
delay: 50TP, 150TP, 50TN, 150TN, 507TQ, 150TQ
1-Phase (see 151P note), 2-Neutral, and 1-Negative .
Sequence Time Overcurrent elements: Dual Mode 51P,

or 51V (restrained or controlled), 51N, 151N, 51Q.

Note: It 51P is set directional, a second pickup level .
(151P) can be set. Trip direction of the 151P is fixed
opposite the 51P. See IPS100 instruction manual,
Section 4, for details.

Each avercurrent element can be set for forward,
reverse, of nondirectional control (87P, 67N, 67Q).
Directional control is by Positive (671), Negative (672),
Zero Sequence Voltage (670V) and Zero Sequence
Current (6701) polarized directional units.

All U.S. and IEC timing curves plus user program-
mable curve

Unique design minimizes transient overreach and
overtravel on overcurrent elements

Optional separate ground current input provides zero
sequence current polarization and/or ground
overcurrent protection for a separate ground CT.
Phase Undervoltage and Overvoltage elements:

27P, 127P, 59P, 159P. Elements use a 1 of 3, 2 0of 3, or *
3 of 3 logic, and monitor either line-line or line-ground
voltages. The 27P and 127F elements have an
undervoltage inhibit setting.

Auxiliary Undervoltage and Overvoltage elements:
27X, 59X, 159X. Elements monitor either fundamental
or third harmonic on the auxiliary 4th VT input, or
fundamental phase residual, 3V0, of the phase inputs.
The 27X element has an undervoltage inhibit setting.
Overexcitation, volts per Hertz element: 24 inverse and
definite time.

Single or Three phase, Forward or Reverse, Over or .
Under Power elements: 32/132

Negative Sequence Overvoltage element: 47
Over/Under/Rate of Change Frequency elements: 81, .
181, 281, 381, 481, 581, Rate of change can be set for
positive, negative, or either.

Each 81 element can be assigned to monitor 3 phase

VT input (VP) or Auxiliary voltage input (Vx).

Breaker Failure protection function: BF

.

Two general purpose logic timers: 62, 162 .

Programmable Logic using BESTlogic

Two protection setting groups with external or automatic
(cold load pickup, load, and unbalance) selection modes
Sync check with dead line/dead bus voltage monitor
logic, 25, 25VM

Fuse loss detection protects against false trip due to loss
of volitage sensing: 60FL

CONTROL

Four shot recloser with zone sequence coordination and
sequence controlied protective element blocking
functions

Virtual breaker control switch—controllable from both
HMI and com. ports: 101

Two virtual selector switches—controllable from both
HM! and com. ports: 43, 143.

Communication port control of 101, 43, and 143
switches allows for SCADA control of relay and breaker

INSTRUMENTATION

Real time A, B, C phase current, voltage, and frequency
calculated neutral, positive, and negative sequence
current and voltage, and angles for all quantities.

Real Time per phase and 3 phase Watts, Vars, and

3 phase Power Factor

REPORTS

Current demands for phase, neutral, and negative
sequence currents, and forward and reverse watts and
vars—magnitudes and time stamps are recorded for
today's peak, yesterday's peak, and peak since reset
Optional 4000 point log of demand readings

kWh and kvarh, forward and reverse

Breaker operations counter and contact interruption
duty. Max. torque angle between the polarizing current
and voltage is continuously adjustable between 0° and
90°.

FAULTRECORDING

255 event sequence of events report with 1/O and
alarm sub-reports

Fault Reporting; 1 or 2 oscillography records perfault
report

16 fault summary reports; two most recent Fault
Summary Records saved to non-volatile memory
Total number of oscillography records settable from
61016

Total of 240 cycles oscillography memory @ 12
samples/cycle

COMTRADE format

Load compensated distance to fault

COMMUNICATION PORTS

Three independent general purpose communication

ports

- Front RS-232 ASCIl communications

- Rear RS-232 ASCIH communications

- Rear RS-485 ASCH, Modbus™ and DNP*®3.0
protocols

IRIG-B time sync (unmodulated)

SELF TEST AND ALARM FUNCTIONS

Relay fail, major alarm, and minor alarm LEDs, and

fail-safe alarm output contact (closed or open)

Extensive internal diagnostics monitor all internal

functions of the relay

More than 20 additional alarm points—programmable

for major or minor pricrity

Including:

- Phase current, and forward and reverse watt and
var demand alarm

- Neutral and negative sequence unbalance demand
alarms

- Three breaker alarm points programmable for slow
trip, interruption duty threshold, or operations counter

- Trip circuit voitage and continuity monitor

- Close circuit monitor via BESTlogic
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