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All new products sold to customers are warranted against defects in design, materials, and
workmanship for the life of their use to the original end user. If it is determined that the new
product defect is covered under this warranty, Advanced Power Technologies, LLC (the
“Company”) will repair, replace, or substitute an identical unit at its own discretion to the customer
at no charge. The Company requires the customer to ship the unit back to the factory for
diagnosis under all circumstances. In such event, the Company may, at its own discretion, decide
to provide the customer with a substitute unit which may be sent to the customer either from the
Company’s factory or from an authorized representative or distributor from their inventory. All
expenses related to the shipment of defective units back to the Company or the provision of a
substitute unit to the customer are the responsibility of the customer. This expense may include,
but is not limited to, freight, insurance, Customs clearance, and duties. All expenses related to the
shipment of repaired units back to customers (or the provision of a new unit to the customer) will
be borne by the Company.

Product Upgrade Policy

From time to time, the Company makes product upgrades to add or enhance the performance of
the products. Customers of a particular product being issued an upgrade will be notified either by
the Company directly or through its authorized representatives or distributors. Customers who
have purchased an annual upgrade policy will receive all upgrades during the calendar year free
of charge. Customers who did not purchase the annual upgrade policy may purchase each unit
upgrade individually. The annual upgrade policy can be purchased at any time. Regardless of
whether the upgrade policy is purchased, the Company will make reasonable efforts to notify all
customers of all available upgrades.

Equipment Repair and Warranty

Repair costs of products not covered under this warranty are paid for by customers. Customers
are responsible for the cost of shipping the products to the Company located at: 215 State Route
10, BLDG 2, Randolph, NJ 07869, USA. All products repaired by the Company will continue to be
warranted against defects in material and workmanship for its installed life at the original end
user.

Limitations

The Company's warranty does not extend to (A) The Company's products subject to (i) improper
installation, connection, operation, maintenance, or storage; (ii) accident, damage, abuse, or
misuse; (iii) abnormal or unusual operating conditions or applications outside the specifications
for the product; (iv) a purpose or application in any way different from that for which the products
were designed; (v) repairs conducted by persons other than the Company employees or an
authorized representative or distributor; or (vi) modifications made to the product by the customer
or end user, (B) Equipment and products not manufactured by the Company. Such equipment
and products may be covered by a warranty issued by the respective manufacturer. This warranty
is in lieu of any other warranties, express or implied, including without limitation, any warranty of
merchantability or fitness for a particular purpose, and is in lieu of any and all other obligations or
liability of the Company. Under no circumstances shall the Company be liable for any accidental
or consequential damages or for any other loss, injury, damage, or expense of any kind including
loss of profits arising hereunder. To the extent any court, arbitration panel, or other governmental
body of competent jurisdiction shall declare any provision of this warranty invalid or
unenforceable by reason of a rule of law or public policy, all the other provisions hereof shall
remain in full force and effect.
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2.4 Specifications
Power Supply Input Operating Range:

38 VDC to 160 VDC or 120VAC ±10%, 3 Watts max

Operating Temperature Range:

-50 to +85 °C

Liquid Temperature Measurement Range:

-35 to +160 °C

LTC Differential Temperature Measurement Range:

-20 to +20 °C

Winding Temperature Measurement Range:

-35 to 180 °C

Temperature Measurement Accuracy:

Average error over the entire measurement range of ± 1 °C; absolute error at
any temperature ± 1.5 °C

Current Measurement Range:

Instantaneous 0 to 10 A RMS. Measurement accuracy ± 3.5%. Using split core
CT provided.

Output Contact Rating:

30 amps make for 250 msec.

10 amps continuous at 230VAC

0.4 amps break at 160VDC. See Section 4.3 for note on breaking under load

Alarm Contact Rating:

0.4 amp continuous at 160VDC. See Section 4.3 for note on breaking under
load

Analog Output:

Selectable, 0 to 1 mA or 4 to 20 mA current source referenced to chassis
ground

Maximum load 9,500 ohms for 0 to 1 mA and 450 ohms for 4 to 20 mA
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Dimensions:

NEMA 4X: 10” H x 6” W x 3.25” D. 304 Stainless Steel

Panel: Panel Cutout 3.7”H x 7.3”W
Case Depth 6”
Front Panel 4.779”H x 7.559”W

Surge Withstand/Fast Transient:

Relay outputs, and station battery inputs: ANSI C37.90.1

EMI Withstand:

ANSI C37.90.2

Dielectric Withstand:

1500 VDC for 10 seconds

Electrostatic Discharge:

IEC 801-2

Timers:

Output and Load Pick Up Timer: 0 to 255 seconds (actual minimum delay 32
msec)

Optically Isolated Inputs:

External wetting required. Picks up between 38 and 160 VDC. Maximum input
160 VDC.

Fiber Optic Interface:

Transmit/Receive Wavelength 850nm. Supports 50 or 62.5 micron multi-mode
fiber. Optical budget is 9.1 dB. Modulation is Non Return to Zero (NRZ).



V5.204, March 11, 20088

Part Number Details

NOTE: Consult the factory for other options not listed.

Probe lead length,10 to 250 ftzzz

1Universal Well Probe w/Snap Elbow

2Magnetic Surface Mount Probe

0

0

1 1Universal Well Probe Liquid Tight Rdy

0Ambient Temperature Probe 0

5ANSI C57 Well Probe w/Snap Elbow 0

2ANSI C57 Well Probe Liquid Tight Rdy 1

15/16" Well Probe w/Snap Elbow 2

11/4" Well Probe w/Snap Elbow 3

0

2

4 form C Outputs, No inputs

4 form C Outputs, 2 inputs

4 Connectorized 4 form C Outputs

1 6 form C Outputs, No inputs

5 6 form C Outputs, 2 inputs

6
6 Form C. Outputs with LTC Position
Monitoring

1

2

3

4

Single Probe

Dual Probe

AUX CT, Single Probe

AUX CT, Dual Probe

6Three Probe (NEMA)

7Three Probe w/AUX CT (NEMA)

0

1

No Extra CT Inputs

1 Extra CT Input
2
?
8

2 ? 8 Extra CT Inputs

Panel Mounting 0

NEMA 4X Enclosure 3

NEMA 4X with Heater 4

Single analog output

Dual analog output

2

3

RS485Dnp3 w/1 analog out 6

No telemetry outputs 0

RS485Dnp3 w/2 analog out 7

RS485w/Dnp3 Level 1

Triple analog output 4

5

RS485 w/MODBUS 1

1

3

Extra RS-232 Port

Multi-Mode Fiber for DNP or
MODBUS

4 Extra RS-232 Port & Fiber

5 12 Digital Inputs

6 12 Digital Inputs & Fiber

7 12 Digital Inputs & Extra RS-232

8 12 Digital Inputs, Fiber & RS-232

0 No option selected

TTC- 1000- U V W X Y Z

TTC- PROBE- 0 t -zzz

RS485Dnp3 w/3 analog out 8

MODBUS w/1 analog out 9

MODBUS w/2 analog out A

MODBUS w/3 analog out B

Grayed out items not available with this firmware.
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3 INSTALLATION and CONNECTIONS

The following section gives information on hookup of power, temperature probes,
split core CT, outputs, optically isolated inputs, analog outputs along with
connections to RS232 and RS485 or fiber optics for DNP3.0 communications.
Mounting dimensions are shown with the connection diagrams in Section 2, the
drawing below is of an adapter plate for use when directly replacing existing
analog gauges with a NEMA unit.

Figure 3.1: Mounting Bracket
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0.000

7.500

8.500

9.500

15.127

15.875

1.000
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Ø 0.516
6 PLACES
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0.000 2.000
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0.625
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2 PLACES
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3.1 Power Hookup
The TTC-1000 can be powered from either DC substation battery between
voltages of 38 to 160 VDC or from AC voltage of 120 ±10% VAC. Power is
connected to terminals 1 and 2 on TB-3. The TTC-1000 is not sensitive to
polarity because it uses a bridge rectifier on the power input. This feature
eliminates the risk of damage due to the reversal of power applied to this input.

Figure 3.4b: NEMA Power Connections

Figure 3.4a: Panel Power Connections

NOTE:

1. It is strongly recommended that the chassis of the NEMA 4 enclosure be
bonded to ground. It is especially important to ground the unit when
operating from 120 VAC.

2. It is strongly recommended that the external ¼-20 ground stud be
utilized for proper grounding.

3. When powering from AC substation service, it is essential that
appropriate surge suppression for lightning protection is installed on
the AC mains feeding the unit. P/N 84388069230 is available.

WARNING:

NEVER CONNECT POWER TO TERMINALS DESIGNATED FOR THE AUX
CT. SERIOUS DAMAGE WILL OCCUR.

TB2 TB3

TB1TB1A

1234

PowerAux CT

Rx

Tx

Tx

Rpt

AUX CT
ALARM POWER

TB3

TB5 A1 A2 A3
+ -

OUT 3

N
C

C N
O

OUT 2

N
C

C N
O

OUT1

N
C

C N
O

+ - + -

GROUND



V5.204, March 11, 200811

3.2 Temperature Probes
The TTC-1000 can be equipped with up to three probes. Universal thermowell
probe types TTC-PROBE-01 and TTC-PROBE-11 are each provided with three
thermometer well adapter fittings: 7/8-UNF (ANSI/IEEE C57 thermometer well),
½-NPT and ¾-NPT and three probe sleeves: 0.481, 0.625 and 0.675 OD.

Temperature probes are interchangeable and do not require calibration. The
temperature probes and measurement circuitry are intrinsically accurate to the
stated accuracy specification. The probe leads are connected to a pluggable
compression style terminal block. A terminal block is supplied with each unit and
plugs into TB2.

3.2.1 TTC-PROBE-01 Installation
Probe type TTC-PROBE-01 is provided with a strain relief that seals the
thermometer well and holds the probe from pulling out of the well. Figure 3.5
shows the outline drawing for this probe type.

Figure 3.5: PROBE-01 Installation

To install the probe into the thermo well:

1. Select the appropriate thermo well adapter fitting and either wrap the male
threads with Teflon tape or coat with suitable pipe dope compound. Once
the male threads are prepared, thread the adapter fittings into the thermo
well.

2. If the probe well’s ID is greater than 0.390 select the appropriate probe
sleeve and slide over the probe. Tighten the set screw with the
accompanying Allen Key.

3. Slide the probe into the thermo well.

4. Ensure that the snap elbow fitting is fully open. Apply Teflon tape to the
male threads of the snap elbow fitting. Thread the snap elbow into the
female threads of the thermo well adapter fitting. The spring holds the
probe at the end of the well.

Probe Cable Brass Fittings
(Included)

Snap Elbow

Probe

Thermometer Well
Probe
Sleeve

(Included)

Washer
(Included) Spring

(Included)
Washer

(Included)
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To install the probe:

1. Coat center probe area with a liberal coating of thermal grease as shown in
Figure 3.7.

Figure 3.7: Magnetic Mount, Application of Thermal Compound

2. Place probe on the wall of the transformer or LTC
tank to be monitored. The location should be as
high as possible on the tank, but bellow the top
level of the transformer’s or LTC tank’s oil level. It
is recommended that the probe be installed on the
LTC tank wall away from direct exposure to the
sun. Direct exposure of the tank to sunlight can
cause the surface to be at a slightly elevated
temperature above normal, which may cause the
differential temperature to be in error. See Figure
3.8.

3. Place a bead of RTV silicone or other suitable
sealing compound around the perimeter of the
probe to seal the probe surface from moisture.
See Figure 3.9.

Figure 3.8: Magnetic Mount, Side View

Apply a liberal coating of
Thermal Grease

Tank Wall
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Figure 3.9: Magnetic Mount, Application of RTV

3.2.4 Probe Lead Connections
The probe leads are color-coded and are inserted into the terminal block in the
following sequence:

Probe Panel Marking Wire Color Terminal #

1 COM White 12

1 TMP Red 11

1 REF Black 10

2 COM White 9

2 TMP Red 8

2 REF Black 7

3 COM White 6

3 TMP Red 5

3 REF Black 4

RTV Seal

Tank Wall
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3.3 Auxiliary CT Input for Calculated Winding Temperature
Models TTC-1000-xx3x and TTC-1000-xx4x are equipped with an auxiliary CT
input. A split core CT is supplied with these models and is intended to be applied
over the secondary leads from the bushing CT. To apply the CT, first open the
window by inserting a small screwdriver in
the clasp holding the core halves closed.
Select a CT secondary tap ensuring that it is
either shorted or already in use. It is
recommended that B phase CT be used for
this purpose. Wrap the wire with several
layers of electrical tape and apply the split
core CT over the wire and snap it closed. It
is highly recommended that a cable tie be
applied under the split core CT to keep it
from sliding down against the lug. Figure
3.12 illustrates the assembly of the split core
CT onto the bushing CT secondary.

Figure 3.12: Split Core CT Installation

Figure 3.13, a & b illustrates the Auxiliary CT
connections.

Figure 3.13a: NEMA CT Connections Figure 3.1b: Panel CT Connections

WARNING: SEVERE DAMAGE WILL RESULT IF THE SECONDARY LEADS
OF THE BUSHING CT ARE CONNECTED DIRECTLY TO THE UNIT.

3.4 Cooling Control and Condition Alarm Connections
Figure 3.14a illustrates the connections of the (4) form c dry relay contacts for
both NEMA and panel mount models. Figure 3.14 shows these connections on
NEMA 4 models, the contact arrangement for panel units is identical. Each relay
is capable of carrying 10 Amps at 230 VAC. Configure these contacts for cooling
control, high temperature alarms, or LTC condition alarm. Programming these
contacts will be discussed in Section 4.9.

CABLE
TIE

BUSHING CT
SECONDARY

ELECTRICAL
TAPE

SPLIT CORE
CT

TB2 TB3

TB1TB1A

1234

PowerAux CT

Rx

Tx

Tx

Rpt

AUX CT
ALARM POWER

TB3

TB5 A1 A2 A3
+ -

OUT 3

N
C

C N
O

OUT 2

N
C

C N
O

OUT1

N
C

C N
O

+ - + -

GROUND
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NOTE: The ability for these contacts to break its load is based on a number
of factors including voltage applied and the type of load. In general, there is
a higher tendency for contacts to become welded shut at higher voltages.
Therefore, protection devices, such as MOV’s are highly recommended if
these contacts will be required to break more load current than that shown
in the Specifications.

Figure 3.14: Connections to Relay Outputs

3.5 Unit Alarm Connections

The single form C relay is utilized to provide a dry contact closure for alarm
conditions. While the unit is energized, the alarm relay is energized. This allows
the unit to provide an alarm should the device lose DC power or becomes de-
energized.

The TTC-1000 monitors five conditions: Processor (DEVICE), Temperature
(TPROBE), Winding (WNDG), Communications Processor (CPROC) and Manual
Mode (MANUAL). The TTC-1000 allows the user to enable or disable any or all
of the alarm conditions, except the Communications Processor alarm, through
programming. The user can also program how each output reacts when an
alarm occurs.

Figure 3.16 a&b illustrates the connections.

The user can program each output in how it reacts when either a Processor or
Temperature alarm occurs. The user can set an output to pick up, drop out, or
stay in its current state when either alarm occurs.

Figure 3.15: Connections to Alarm Outputs

TB1ATB1B

N
O

CN
C

OUT1OUT2

N
C

C N
O

OUT3

N
O

CN
C

N
O

CN
C

OUT4OUT5

N
C

C N
O

OUT6

N
O

CN
C

IN1 IN2

TB5

Rx

Tx

Tx

Rpt

AUX CT ALARM POWER

TB3

GROUND

b) Large Panel Unit

TB2
2 1

Probe
1

Probe 2 Alarm

101112 789 56 4

Probe 3
3

a) NEMA Unit



V5.204, March 11, 200818

3.6 Telemetry Connections
TTC-1000 provides a 9 pin female subminiature D connector on all models.
Panel mount models can either have analog outputs or an RS-485 interface for
DNP3.0 communications. NEMA 4 models can be equipped with both analog
interfaces and an RS-485 interface for DNP3.0 communications.

3.6.1 RS-232 Terminal Connections
Connection to this interface is through the front panel mounted DB-9 connector.
When connecting to a standard RS-232 port in a PC, either desktop or laptop,
use a 9 pin female to 9 pin male null modem cable. The following table lists the
pin connections to the DB-9 connector.

PIN FUNCTION

1 No connection

2 Receive Data

3 Transmit Data

4 No connection

5 Ground

6 No connection

7 Request to send

8 Clear to send

9 No connection

3.6.2 Analog Outputs
The TTC-1000 is available with up to three analog outputs configured as current
loops. The source for each analog output can be selected from probe 1 (P1),
probe 2 (P2), probe 3 (P3), or calculated winding temperature. The analog output
is designed to operate with a series resistance of 9,500 Ohms when set to 0 to 1
mA or 450 Ohms when set to 4 to 20 mA.

NEMA 4 models equipped with a plug-in analog output module utilize TB5 for
connections to the analog outputs. The panel unit has TB5 on the back panel.
Connections to TB5 are shown in Figure 3.18. The terminal marked + is the
current source output. The connection marked – is the current transmitter’s return
and is tied directly to the chassis ground.
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Figure 3.18: TB5 Connections to Plug-In Analog Output Module

NOTE: Connect to the analog outputs through shielded cable. Connect the
drain wire of the shield to one of the ground stud on the rear of the TTC-
1000 or inside the NEMA 4 enclosure. Twisted pair cable is recommended.

The analog outputs A1, A2, and A3 can be programmed for 0 to 1 mA or 4 to 20
mA. All three analog outputs are identically programmed. Consult Section 5.4 or
6.3 for programming the scaling of the analog outputs.

3.6.3 RS-485 for DNP3.0 Communications
Units equipped with the optional DNP3.0 communications interface contain a
plug-in Communications Processor module with a two wire RS-485 interface. The
module contains a separate microprocessor to handle all overhead functions
associated with the DNP3.0 protocol without affecting operation of the
transformer cooling control and monitoring. The standard module contains a half
duplex RS-485 asynchronous communications interface capable of supporting
multi-drop topologies with a single shielded twisted pair cable. NEMA 4 models
can be optionally equipped with a four wire isolated RS-485 interface. RS-485
interfaces differ from RS-232 in that RS-485 uses a differential receiver and
transmitter pair. This permits RS-485 links to send and receive data over much
greater distances as long as some simple rules are followed.

Jumper J2 must be installed if the TTC-1000 is either the first or last device on
the multi-drop communications bus. Installation of the jumper connects a 120
ohm termination resistor. Termination is vital to reduce reflections which affect
proper operation when the length of the communications bus is long and/or there
are many devices connected. The two wire module uses a fail-safe RS-485
transceiver that insures that incorrect operation does not occur due to an open or
short circuit on the communications bus. While the TTC-1000 is immune from
shorted or open communications link, other devices may require the use of bias
resistors.
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The use of shielded twisted pair wire or cable is essential between nodes of the
communications bus. Connection of devices on the bus should be carefully
considered. Every device on the bus must be connected in a daisy chain fashion
like a string of Holiday lights. The devices on the bus should never be connected
in a star configuration. Polarity of the connections is also critical and should be
carefully observed and followed. For example, the “A” connection, also known as
the TD/RD should be connected to every other node’s “A” connection. Likewise
for the “B”, or the not TD/RD line. Figure 3.20 illustrates connections to the two-
wire interface.

Figure 3.20: NEMA 4 RS-485 Connections

For the panel configuration, there is no internal resistor. If a terminating resistor is
needed, it should be connected across the A and B terminals of the RS-485
connection on TB2.

There are many good references on implementing multi-drop RS-485
communication links from the semiconductor divisions of Texas Instruments,
National Semiconductor, and MAXIM Integrated Products.

3.6.4 Fiber Optic Interface for DNP3.0 Communications
Both panel and NEMA units can be equipped with the optional DNP3.0
communications interface using a plug-in Communications Processor module
with a multi-mode fiber optic interface. The module contains a separate
microprocessor to handle all overhead functions associated with the DNP3.0
protocol without affecting operation of the transformer cooling control and
monitoring. Fiber optics are recommended for substation installations as it avoids
the problems of ground potential rise issues commonly associated with direct
metallic connection.
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The optical interface operates at a wavelength of 850nm with 50 or 62.5 micron
multi-mode fiber terminated with ST style connectors. As with all fiber optic
communication links, the optical budget is an important number in determining
the maximum distance that can be spanned with a specific manufacturer’s fiber.
All optical fiber, whether it is glass or plastic core, has a specific loss in dB per
kilometer. It is important to remember that optical losses can vary from
manufacturer to manufacturer for the same core diameter and material. The
maximum distance which can be spanned is defined by the following equation:

DISTANCE in kM = (Optical Budget – 3dB) / Optical Loss in dB/kM

The optical budget for the TTC-1000’s optical interface is 9.1dB. Therefore, using
62.5 micron glass core fiber, with a loss of 4.0 dB / kM the maximum distance
spanned is approximately 1.5 kM or 4,900 feet.

The fiber optic interface has the ability to operate either point to point or can be
daisy chained with other intelligent electronic devices. A switch, S1, is provided
to allow the user to select either point-to-point or repeat. Setting S1 to REPEAT
passes the signal received on the fiber to the Tx fiber port without any delay.

In addition, three diagnostic indicators are provided for troubleshooting: Tx
indicates that the fiber interface is transmitting data to the DNP master, Rx
indicates that the fiber interface is receiving data from the DNP master, and Re-
Tx if S1 is in the REPEAT position and received data is being re-transmitted
through the Tx port to the next IED in the chain.

Figure 3.22 is an outline drawing showing the fiber interface and the location of
switch S1 and diagnostic indicators Tx, Rx, and Re-Tx.

Figure 3.22: Outline of Fiber Optic Interface
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PROGRAM
01 SP11 PICKUP=70°C
02 SP11 DRPOUT=65°C
03 SP12 PICKUP=75°C
04 SP12 DRPOUT=70°C
05 SP13 PICKUP=00°C
06 SP13 DRPOUT=00°C
07 SP14 PICKUP=00°C
08 SP14 DRPOUT=00°C
09 SP21 PICKUP=00°C
10 SP21 DRPOUT=00°C
11 SP22 PICKUP=00°C
12 SP22 DRPOUT=00°C
13 SP23 PICKUP=00°C
14 SP23 DRPOUT=00°C
15 SP24 PICKUP=00°C
16 SP24 DRPOUT=00°C
17 SP31 PICKUP=00°C
18 SP31 DRPOUT=00°C
19 SP32 PICKUP=00°C
20 SP32 DRPOUT=00°C
21 SP33 PICKUP=00°C
22 SP33 DRPOUT=00°C
23 SP34 PICKUP=00°C
24 SP34 DRPOUT=00°C
25 WSP1 PICKUP=115°C
26 WSP1 DRPOUT=110°C
27 WSP2 PICKUP=120°C
28 WSP2 DRPOUT=115°C
29 WSP3 PICKUP=00°C
30 WSP3 DRPOUT=00°C
31 WSP4 PICKUP=00°C
32 WSP4 DRPOUT=00°C
33 LTCDIFF1 PICKUP=00°C
34 LTCDIFF1 DRPOUT=00°C
35 LTCDIFF2 PICKUP=00°C
36 LTCDIFF2 DRPOUT=00°C
37 LTCDIFF PICKUPTMR1=00 MIN
38 LTCDIFF PICKUPTMR2=00 MIN
39 LSP1 PICKUP=0.0 A
40 LSP1 DRPOUT=0.0 A
41 LSP2 PICKUP=0.0 A
42 LSP2 DRPOUT=0.0 A
43 LOAD PICKUP TMR1 =00 sec
44 LOAD PICKUP TMR2 =00 sec
45 IN1 CTRL=LEVEL (0)
46 IN2 CTRL=LEVEL (0)
47 OUT1 PICKUP TMR=00 sec
48 OUT1 AUTO (0)
49 OUT1 UNCHG (0) w/ALRM
50 OUT2 PICKUP TMR=00 sec
51 OUT2 AUTO (0)
52 OUT2 UNCHG (0) w/ALRM
53 OUT3 PICKUP TMR=00 sec
54 OUT3 AUTO (0)
55 OUT3 UNCHG (0) w/ALRM
56 OUT4 PICKUP TMR=00 sec
57 OUT4 AUTO (0)
58 OUT4 UNCHG (0) w/ALRM
59 OUT5 PICKUP TMR=00 sec
60 OUT5 AUTO (0)
61 OUT5 UNCHG (0) w/ALRM
62 OUT6 PICKUP TMR=00 sec
63 OUT6 AUTO (0)
64 OUT6 UNCHG (0) w/ALRM
65 SP11 + TO OUT1
66 SP12 + TO OUT2
67 SP13 Not Assigned
68 SP14 Not Assigned
69 SP21 Not Assigned
70 SP22 Not Assigned
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71 SP23 Not Assigned
72 SP24 Not Assigned
73 SP31 Not Assigned
74 SP32 Not Assigned
75 SP33 Not Assigned
76 SP34 Not Assigned
77 LTC1 Not Assigned
78 LTC2 Not Assigned
79 R-R1 Not Assigned
80 R-R2 Not Assigned
81 WSP1 + TO OUT3
82 WSP2 + TO OUT4
83 WSP3 Not Assigned
84 WSP4 Not Assigned
85 LSP1 Not Assigned
86 LSP2 Not Assigned
87 OUT1 Not Assigned
88 OUT2 Not Assigned
89 OUT3 Not Assigned
90 OUT4 Not Assigned
91 OUT5 Not Assigned
92 OUT6 Not Assigned
93 IN1 Not Assigned
94 IN2 Not Assigned
95 TIME1 00:00 TO 00:00 Not Assigned
96 TIME2 00:00 TO 00:00 Not Assigned
97 TIME3 00:00 TO 00:00 Not Assigned
98 OUT1 =Not INVERT (0)
99 OUT2 =Not INVERT (0)
100 OUT3 =Not INVERT (0)
101 OUT4 =Not INVERT (0)
102 OUT5 =Not INVERT (0)
103 OUT6 =Not INVERT (0)
104 CT RATIO=00
105 RATED LOAD=00 A
106 WINDING RISE @ RATED LOAD=15°C
107 WINDING TC=00 MIN
108 COOLING TYPE=Not DIRECTED FOA (0)
109 TPROBE1 NAME=TOP OIL (0)
110 TPROBE2 NAME=LTCDIF1 (8)
111 TPROBE3 NAME=TERWNDG (15)
112 ALTERNATE=DSABL (0)
113 ANALGOUT=0to1mA (0)
114 A1 SOURCE=WINDING (3)
115 A2 SOURCE=P1 (0)
116 A3 SOURCE=P1 (0)
117 BAUD RATE= 9600 (2)
118 NODE ADDR=99
119 REMOTE BLK=DSABL (0)
120 TIMEBASE=00 sec
121 INCLUDE P1 IN LOG=NO (0)
122 INCLUDE P2 IN LOG=NO (0)
123 INCLUDE P3 IN LOG=NO (0)
124 INCLUDE WINDING IN LOG=NO (0)
125 INCLUDE LOAD IN LOG=NO (0)
126 TIME=16:53
127 DATE=07/26/16
128 WNDCKT ALRM ENABLED (0)
129 DEVICE ALRM ENABLED (0)
130 TEMPERATURE ALRM ENABLED (0)
131 MANUAL ALRM ENABLED (0)
132 TIME SP CNTR=00
133 UNIT ID=
134 NEG ANALGOUT SCALING=NO (0)
135 LTCDIFF RISE1 =00°C
136 LTCDIFF RATE1 =00 MIN
137 LTCDIFF RISE2 =00°C
138 LTCDIFF RATE2 =00 MIN
139 PASSWORD=0000

Enter Code:
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operate as either an under or over temperature controller. The following two
equations describe how the controller reacts depending on the setting of the pick
up and drop out temperature for liquid temperature probes:

If SPpn Pick UP > = SPpn Drop Out then operate as over temperature

If SPpn Pick UP < SPpn Drop Out then operate as under temperature

Where: p = Probe # (1, 2 or 3) & n = Set point # (1, 2, 3, 4)

The equation for winding temperature pickup and drop temperatures are:

If WSPn Pick UP > = WSPn Drop Out then operate as over temperature

If WSPn Pick UP < WSPn Drop Out then operate as under temperature

Where: n = Set point # (1, 2, 3, 4)

The over temperature set point is ideal for handling the pickup of fans or pumps,
as well as generating over temperature alarms and trip signals. The under
temperature feature is useful to block the operation of pumps at low
temperatures.

Figure 4.1 and 4.2 show when the SP picks up and drops out for when the
controller is configured to operate in the over and under temperature modes,
respectively.

Figure 4.1: Over Temperature Operation
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Temperature

Time
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Figure 4.2: Under Temp Operation

Once a set point has picked up, it will not drop out until the pre-programmed
conditions are met. This feature is especially useful to allow the fans to continue
to run until the top oil temperature drops to some lower temperature.

Each output can be controlled directly by a temperature set point. The flexible
programmable logic allows simple configuration to handle more complicated
tasks.

You will need to set pickup and drop out temperatures for each set point you
wish to use. Once set, temperature set points take up to 16 seconds to take
affect. Once you have established the pickup and drop out settings you are ready
to assign the set points to a specific output. A set point will not pickup an output
until you assign it to OUT1, OUT2, OUT3, OUT4, OUT5, or OUT6.

1. When changing pickup or drop out temperature set points, the new
value takes effect the next time temperature data is updated which
occurs every 16 seconds. However, once a SP is picked up, changing
the pickup temperature to a higher (if over temperature) or lower (if
under temperature) value will not cause the SP to drop out. Once a
temperature set point is picked up, the only way it can drop out is if the
drop out condition is met.

2. SP21, SP22, SP23, and SP24 drop out and pick up are settable in single
probe models, but do not have any function.
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Figure 4.5: Load Pickup Set Point Operation

The first case shows that the load current remains above the pickup set point for
the full duration of the load pickup timer. In this case the load pickup set point will
be picked up. The second case shows a transient load or external fault wherein
the load current drops below the pickup point soon after the timer starts. This
causes the timer to reset and the load pickup set point remains dropped out.

NOTE: When load current is present, it is important to set the load dropout
set point before the load pickup set point. If load pickup set point is set
first, the load set point may be already picked up when this setting is made
and will not drop out.

The load set points can also be used to generate an alarm should the controller
command cooling and the cooling system is drawing too little or too much
current. For example, if the pickup current is set lower than the drop out current,
the set point operates as an under load detector. Conversely, setting the pickup
point higher than the dropout point allows the set point to operate as an overload
detector. Setting one set point for under load and the other as overload permits
detection of the cooling system’s load current “sweet spot”.

NOTE: The calculated winding temperature feature will not function
correctly when monitoring the cooling system’s load current.

4.6.1 Setting Load Pickup Set Point
These settings are used to start a stage of cooling based on a sudden increase
in load current. Two set points LSP1 and LSP2 are available to start up to two

Load Pick Up
Current

Load Drop Out
Current

LOAD

Time

Load Pickup
Timer

Timer Resets

Load Pickup
Set Point








































