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Key Features

e Modular design supporting a wide range of wind turbine
designs

e Low profile and simple mount

e Wide range of analog and digital interfaces including data
protocols for connecting to data busses

e Rugged design embedded with low power consumption

e Highest quality components for long term usage and
reliable service

e Surge and transient protected on all interfaces

e One-year warranty

e Support cellular uplink to OrbiSCADA

e Certified for conformity with European standard for
electrical quality and electromatic magnetic interference.

e Several optional parts including external display, thyristor
based (soft-start/cut-in, analog input/output and wide
range of data bus compatible devices.

e High precision input and output with filters

TMC 3 Controller

The TMC3 wind turbine controller is a high quality, universal
and modular controller for low to medium sized wind
turbines and compatible with a wide range of wind turbine
manufactures and commonly used for retrofitting.

It features a wide range of interfaces from simple analog and
digital connections to more advanced data protocols as
CANbus, Modbus-RTU/TCP which can be used to connect a
wide range of optional units such as Orbitals vibration sensor,
inverter dump load controller or 3™ party project specific
components.

Linking the TMC3 to OrbiSCADA will provide wind turbine
manufactures, service providers and end-users with real-time
monitoring and control ensuring highest possible uptime and
efficiency for their wind turbine.

With more than 1000 installations, Orbital’s fifth generation

controller has proven its high reliability covering from simple
to special demanding wind power plants.
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Common configurations
Typical configuration includes following components

e Orbital wind vane and anemometer

e Reference board for voltage and current conversion

e OrbiSCADA modem and antenna for remote control and
monitoring

e Yaw limit switches, PT100s and inductive RPM sensors

Dual asynchronous generator w. soft start/cut-in, phase
compensation and various load configurations

e Better power curve with multiple generators

e Thyristor control for synchronization, soft start, cut-in of
generators

e Step relay-controlled phase compensation

e Analog or digital controlled dump load resistors
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(A)synchronous generator w. Orbital GFI3 inverter and
Orbital DLC dump load controller

e Real-time control of real and reactive power including
absolute power using Orbital DLC

e Orbital GFl inverter start and stop of generator reducing
wear on breaks

e Comply with highest international electrical grid standards

e Prepared for off-grid solution in combination with several
3'rd party battery, solar cell and combustion generators
including passive and active anti-island protection
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Specifications

Standards and Conformities
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Topic Standard Title

European Commission (EC) Directive 2014/35/EU Low voltage (LVD) Directives
EN61000-6-2/ 6-4 Electromagnetic compatibility (EMC) Generic
(2014/30/EU) standards.

Federal Communications
Commission (FCC)

CFR 47 Part 15 Subpart B

Radio Frequency Devices and EMC conformity

General
Topic Variable Value
General Manufacturer Orbital A/S

System type

Wind turbine controller

Serial

13305 to 13313 depending on configuration

Environment and surroundings

Ambient temperature
(operation, storage and transport)

-20to 80 °C

Operational temperature

-20to 60 °C

Relative humidity
(operation, storage and transport)

Up to 90% Relative humidity, non-condensing.

Altitude above mean sea level

2.000 m (Full load)

Dust

Avoid dusty environments

Noise level

<20 dB

Enclosure and content

Safety class

Class | (metal enclosure with earth connection)

Ingress protection

IP20 (IEC 60529)

Ventilation None
Size (HXWxD) 224 x 318 x 80 mm
Weight <2kg

Warranty and guarantee

1year from date of delivery. Please see hardware
installation manual and sales terms for claims.

Power Specifications

Topic Variable Value
Power Input Rated input voltage 18-30 VDC. 24 VDC typical
Connector 3 Pin MSTB 2.5 5.08 mm
Power Consumption <05A @ 24VDC
Current protection Fuse
&
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Surge voltage protection Yes
Reverse voltage protection Yes
Interfaces
All interfaces include relevant transient voltage suppression and protection.
Topic Variable Value
Relay Outputs Number of relays 16
Connectors 2 x 12 Pins MSTB 2.5 5.08 mm
Voltage < 250 VAC or < 30 VDC
Current < 3.0A AC/DC
Update rate (software) 10 to 100 ms. Typical ~15 ms
Digital Inputs & Counters Number digital inputs and counters 24 + 6
Connectors 5 x 8 Pins MC1.5 width 3.81 mm
Input impedance 1800 O
Scan rate (digital inputs) ~10ms
Frequency (counters) 3.0 kHz
Threshold 0-5VDC is low and 11 to 30 VDC high
De-bounce Setting 0—-1000 ms

PT100 Inputs

Number of inputs

8 (MC1.5 width 3.81 mm)

Connectors

2 x 12 Pins MC1.5 width 3.81 mm

Temperature range -60 to 200 °C
Resolution 0.1°C
Scan rate 0.8 Hz

Grid Voltage, Current, Power and  Inputs (voltage/current) 3/3

Phase measurement

Connectors 1x 10 Pin MC1.5 width 3.81T mm
Amplitude < 3.0 Vrus (default 2.3)
Accuracy 0.5 % FSR

Scan rate 10 ms

Active, reactive, apparent power factor Class 1

class

Ethernet Number of interfaces 1(RJ45)
Data protocols supported Modbus-TCP
Speed 10 or 100 Mbit/s

RS232 Number of ports 1(DB9 female)
Baud rate < 115200
Modem support < V90 tested with Gemalto EHS6T and MC

Technologies MC66

RS485 Number of ports 1 (occupied by thyristor control card if installed)
Baud rate < 115200 (default 115200)
Flow control Yes. Simplex and RTS/CTS supported
Modbus-RTU support No*

CAN Number of ports 1(5 pin MC1.5 width 3.81 mm)
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Speed < 1.0 Mbit/s (default 0.5 Mbit/s)
Version CAN 2.0 A/B
CANopen support No
USB (firmware upgrade only) Number of ports 1
Version 2.0
* Implemented on request depending on demand
Monitor, Control and Log
Topic Variable Value
Internal Panel See section Accessories
Data protocols RS232 AT (V90) Commands for cellular modems and
connection to OrbiSCADA.
RS485 Modbus-RTU slave *
CAN 2.0 A/B Native CAN bus and supports full monitor and
control by external device(s)
Ethernet Modbus-TCP slave. Supports full monitor and
control from external device(s)
UsB 2.0 Only for firmware upgrade and debug
External memory SD-Card Prepared for debug log only

* Implemented on request depending on demand

General Features

Topic Variable Value

CPU and OS (&N Real time OS
Memory and EEPROM Local event log 100
Parameters Password protection Yes

External updateable

Yes, through OrbiSCADA and Modbus-TCP

Wind turbine control Stall wind turbine support

Yes

Variable pitch wind turbine support

Yes

Yaw and un-twist control

Yes, using timers and digital input sensors

Vibration detection

Yes, either witch switch or digitally using external
data bus device

Local power control and detection ~ Over voltage

Yes
Under voltage Yes
Frequency limit Yes
Frequency rate change Yes, passive ROCOF
Unbalance load detection Yes

Multiple circuit breakers

Yes, two normally required
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Multiple breaks

Yes, two normally required

Harmonic distortion detection

No

Grid requirements

Frequency response

Yes

Frequency regulation

Yes, set point to Inverter

Absolute power limiter

Yes, variable with external SSR or dump load
controller (DLQ)

Power factor and/or Q-regulation
(reactive power control)

Yes, either steppable with contactors or set point
to inverter

Delta-power limiter No*
Gradient-power limiter No*
Voltage regulation No*
Wind turbine control by 3'rd party ~ Start/stop request Yes, digital input
using direct connection to TMC3 Parameter change No*
Frequency response No*

Absolute, power factor, delta, gradient, No*

voltage digital set points inputs

Wind turbine control using
OrbiSCADA

Start/stop request

Yes

Parameter change

Yes

Frequency response

No*, parameter only

Absolute, power factor, delta, gradient, No*, parameter only

voltage digital set points inputs

* Implemented on request depending on demand

Safety Features

Topic Variable Value
Control signal Loss of signal (Ethernet/RS485/CAN)  VYes.
shutdown
Control loop Redundant Microcontroller No.
Watch-dog Yes.
Overheat Yes. Build-in NTC temperature sensors.
£ 7114
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Dimensions
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External Panel Mount Cut

Please ensure that this page is printed in original A4 without scaling. Only remove the solid grey marked areas! The outer
outline illustrates the edge of the external panel.
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Expansion Card Options
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The TMC3 can be upgrade with an analog input/output interface and thyristor card for soft start/cut-in of asynchronous
generator(s). All interfaces include relevant transient voltage suppression and protection.

Topic Variable Value
Analog IO card Serial number 110607
Number of input/output 8/8

Connectors 2 x 16 Pins MC1.5 width 3.81 mm
Input range 4-20mA or 0-10 VDC
Resolution 12 Bit

Accuracy <1% FSR

Scan rate 100 Hz

Serial number 110606

Number of outputs

6 outputs (two used for each phase)

Connectors 7 x 2 Pins MSTB 2.5 5.08 mm
Trigger drive (VDC/mA) 3.5/350

Voltage, ph-ph <690 VAC

Angle accuracy 0.01 degrees <

Trigger frequency 9 kHz
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Accessories
Internal/external panel Serial number 110608
LDC display 4x20 Characters with backlight
8 buttons

4 V— Keyboard
H & LEDs

2 (status and error)

Password protection

Yes

External panel distance

<100 m @ 115200 Modbus-RTU

External panel size (H x W x D)

192 x 101 x 30 mm

Serial number

414 — 424 depending on configuration

Connectors 1x 4 Pins MSTB 2.5 5.08 mm (J1)
1x 8 Pins MSTB 2.5 5.08 mm (J2)
Inputs (J2) N, PE, L1, L2, L3
100 — 425 VAC
Fuse 230V, 50 mA
Ratio (input to output) * 17341

Isolation voltage

Min. 3000 VAC @ 50 Hz

Outputs (J1)

GND, L1/div, L2/div, L3/div
Load resistance 10 to co kO

Linearity error

0,1 %FSR @ 15 kQ output

Temperature error

< 0.3 %FSR @ 15 kQ) output

* Alternative voltages can be configured by request
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Interface overview

TMC3 including optional analog IO card and thyristor controller card is illustrated underneath.

+24VDC ™C3 “~— Digital Input 24
ovbc ~~—| Digital Input 23
PE “~— Digital Input 22
Relay 1 | Digital Input 21
Relay 2 Analog 10 Card | Digital Input 20
Relay 3 “~— Digital Input 19
Relay 4 Analog In8 Analog Out 8
Relay 5 ov ov
Com1-5 Analog In7 Analog Out 7 ~~— Digital Input 18
Relay 6 ov ov ~~— Digital Input 17
Relay 6 Andlog In 6 Analog Out 6 ~~— Digital Input 16
Relay 7 ov ov
Relay 7 Analog In 5 Analog Out 5 ~— Digital Input 15
Relay 8 ov ov ~—{ Digital Input 14
Relay 8 Analog In 4 Analog Out 4 ~~— Digital Input 13
ov ov
Relay 9 AnalogIn3 Analog Out 3
Relay 10 ov ov | Digital Input 12
Relay 11 Analog In2 Analog Out 2 ™ Digital Input 11
Relay 12 ov ov ~— Digital Input 10
Relay 13 Analog In 1 Analog Out 1
Com9-13 ov J_ ov ~~—| Digital Input 9
Relay 14 Al ~~—| Digital Input 8
Relay 14 groun ~~—| Digital Input 7
Relay 15
Relay 15
Relay 16 ~— Digital Input 6
Relay 16 ~— Digital Input 5
Thyristor Controller Card T Digtalinput 4
;"E?‘i' ~~—| Digital Input 3
] Digital Input 2
-~ Digital Input 1
PT100-
input 2
"~ Counter Input6
;;1]?2' “~—{ Counter Input5
~~— Counter Input4
51;11‘23' S Counter Input3
"~ Counter Input2
"~ Counter Input 1
|+_
PT100- -
input5 24 VDC
PT100-
input 6
PT100-
input 7
PTlOO-
input8
Current-
input L1
purrem-
input L2
Current-
inputL3
Voltage input L1 Sbeard
Voltage input L2
Voltage input L3
Voltage input
Common o
T —=— Or~ pee 10 O 225 |0
v e 3. RS 232 RS 485

CANbus
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Changelog

Date Revision Author Change

5/10-17 1.0 JSK Initial release

10/10-17 11 JSK/NH/HJN Added optional card details
05/03-18 1.2 MKM Layout update
Copyrights

This document does NOT include safety or installation instructions! Please see the relevant manuals for further details include

safety instructions!

Please note that this document may be changed without prior notice. For newest revision, please contact your wind turbine
distributor or contact Orbital A/S directly. Contact details can be found at orbital.dk or see last section in this document.

Copyright © 2017 Orbital A/S

All rights reserved.

All brand and product names used in this manual are trademarks or registered trademarks of the respective titleholders.

The information contained in this manual is the property of Orbital A/S. This manual and extracts thereof may only be
duplicated or forwarded to third parties following explicit written approval by Orbital A/S.

We reserve the right to make changes and improvements to this manual as well as the hardware and software features at any
time and without prior notification. All product names used in this manual are trademarks or otherwise protected by law, even if

not specifically indicated
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