Smart Relays for Solar Inverters
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TI DRV110 relay driver + Panasonic ALFG relay or Panasonic HE relay

0.2% efficiency gains for inverters

Texas Instruments relay drivers bring innovation for solar inverters and help accelerate payback time. This
flyer looks especially at two specific Panasonic relays: ALFG and HE.

Technically the benefits of the increased efficiency Benefits for a 3 phase hypothetical 2kWp inverter
when driving relays are: system based in Munich are as follows:

¢ Reduces temperature in the inverter casing e System will generate 2000kWh [1]

e Reduces ventilation / heat-sinking costs e HE Relay dissipation is 7.8kWh, 3.1kWh, 2.6kWh

e Enables the reduction of casing (resp. case 1,2,3)

e Enables system reliability improvements e 424Wh saved thanks to DRV110 (Case 3 vs Case 2)

e Equivalent to 0.2% efficiency gains

Typical system implementations for driving relays
in solar inverters:
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The relay is activated via a switch which The relay is activated via a switch which The relay is controlled by DRV110.
is controlled by a GPIO from the MCU. is controlled by a PWM from the MCU. Power consumption in hold mode includes
GPIO ‘high’ <=> relay closed PWM duty cycle ‘high’ <=> high current in relay the Ig from DRV110.
GPIO ‘low’ <=> relay open PWM duty cycle ‘low’ <=> low current in relay Yearly cumulative hold power for
Yearly cumulative hold power for Yearly cumulative hold power for HE relay = 2.6kWh
HE relay = 7.8kWh HE relay = 3.1kWh Yearly cumulative hold power for

Yearly cumulative hold power for Yearly cumulative hold power for ALFG relay = 2kWh
ALFG relay = 5.8kWh ALFG relay = 2.2kWh



Influence of temperature on “hold power” dissipation

The key to see the benefit of driving relays with DRV110 is to look at the distribution of the relays coil temperature over
one year. The below graphs give temperature distribution as a Gaussian centered on 40C with 12C variant (graph 1).
This then needs to be combined with the power dissipation in hold mode across temperature for the different cases
(graph 2) to be able to extract the yearly savings (graph 3 and 4). The graph 2 is based on Tl calculations for driving
Panasonic HE and ALFG relays in the different options presented on page 1.

Graph 1 Graph 2
Distribution of coil temperature Relay hold power as function
over one year of coil temperature
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Energy savings shown in graph 3 and 4 are
derived from graph 1 and 2 combination

Graph 3 Graph 4
HE relay yearly power consumption ALFG relay yearly power consumption
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For more information including data sheets, product selection guides, application notes on Tl products please
contact your Tl Sales representative or see www.ti.com.

[1] European Commission Joint Research Centre: Photovoltaic Solar Electricity Potential in European Countries

Important Notice: The products and services of Texas Instruments Incorporated and its subsidiaries described herein are sold subject to TI’'s
standard terms and conditions of sale. Customers are advised to obtain the most current and complete information about Tl products and services
before placing orders. Tl assumes no liability for applications assistance, customer’s applications or product designs, software performance, or
infringement of patents. The publication of information regarding any other company’s products or services does not constitute Tl's approval,
warranty or endorsement thereof.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com
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