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COMRENT’S VALUE TO YOUR BUSINESS
Short-term solution saving you time and delivering precision tests
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Speed to Interconnection
Turnkey provider: product, design, 
engineering, on-site support

Control Schedule, Budget
Largest fleet of load banks, available 
with the shortest lead time

Reduce Risk
Precision load testing to maximize 
performance and safeguard assets

ComRent is a short-term solutions 
company providing the 

industries the opportunity to 
commission, test and maintain systems 
faster and with absolute precision.

energy and technology

Presenter
Presentation Notes
Slide TipsTalk to our short term solution mission but emphasize that our solution is to deliver you – the customer - the greatest benefit. We are customer focused, supporting your success.Talk TrackComRent is a short term solutions company providing the energy and technology industries quick and accurate commissioning and testing. We combine powerful load banks and a service offering simultaneously helping businesses to bring systems online faster and with absolute confidence that the equipment will run as planned.Only with ComRent will you have:1, The fastest time to interconnection since we are a complete solution beginning when you scope your project needs, to the right size product product, engineering to on site technical support. It is a flawless process with ComRent.2. We know that control your schedule and budget is a top priority. Thanks to our large fleet and 15 locations across the country we can get you the right product quickly.3. At the end of the day you want confidence that the system was properly tested and will run at top performance, just as designed. We’ve got you covered and run all tests with absolute precision.Are there any other metrics you are tracking for success? What additional needs do you have?



KNOWN BY THE COMPANY WE KEEP
Our success is just a reflection of our customers success
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Recognition

CHAIR MEMBER BOARD MEMBER 7 CONSECUTIVE YEARS
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Presenter
Presentation Notes
Slide TipsOur success is directly dependent on the success of our customers. Talk Track:Our business model is built on 100% commitment to your success. We know technology is not enough. We are one of the only companies that offer customers a total service solution with engineers, technicians and experts to ensure your project is a success. Customers can grow with us, since we have all the resources the customers need to succeed (people and technology). Here you’ll see a sampling of some of our customers. Also, we are members of a number of organizations. Are you familiar with IEEE or 7x24? By being engaged with these groups, we are able to shape new standards and share our insiders knowledge with our customers. 



MOST TRUSTED LOAD BANK SOLUTION
Trusted for safety, availability, performance, precision and support 
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.87

Safety Reliable Fleet Available 
Product

Performance 
At All Scales

2015 EMR 
Safety Value

99%

Product
Uptime

3,210

Fleet Size
(Units)

24

Average 
Availability (hrs) 

40,000

Completed Systems 
From 1kW to 50 MW
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Presenter
Presentation Notes
Key Takeaways:Trust, reliability and not compromising on quality is what we stand for. All customers benefit from a shared investment in speed, security and reliabilityTalk Track:We are the most trusted load bank solution company focused on these five elements of trust. Security, availability, performance, precision and support. 1. When you are selecting a vendor, what is most important to you?  <Listen to what they have to say and make sure you use this point throughout the presentation and on the takeaway slide drive it home>-If size is important: we have another 50MW test coming up in April and a 70MW test coming up in May.-If it is lead time: we have the largest fleet and 15 locations-If it is support: we have a team of 18 project managers and 47 technicians to make sure the project goes smoothly-If it is experience: we’ve done this over 400,000 times2. Are you looking at any other load bank vendor? If yes, drive home that we stand out for our fleet, product accessability and team to support you through the entire project.



IEEE Standards Updates
INTERCONNECTION FORUM FOR DISTRIBUTED 
GENERATION
Upcoming Changes to Interconnection Standards
March 23, 2017
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SCC21 Background 

▸ The IEEE Standards Coordinating Committee 21 oversees 
the development of standards in the areas of fuel cells, 
photovoltaics, dispersed generation, and energy storage

- Coordinates efforts in these fields among the various IEEE societies 
and other affected organizations 

- Ensure that all standards are consistent and properly reflect the 
views of all applicable disciplines.

- Reviews all proposed IEEE standards in these fields before their 
submission to the IEEE-SA Standards Board for approval and 
coordinates submission to other organizations
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Fuel cells, Photovoltaics, Dispersed Generation, and Energy Storage 
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IEEE-SA Smart Grid
Support full life cycle of standards to develop a

pipeline of standards related activities
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Pre- standards 
Activities

Accelerated 
Standards 
activities

Post 
Standards 
Activities



IEEE P1547 Revision
This presentation and discussion here on IEEE P1547 
are based on IEEE P1547 Draft 6.7.   Content could 
change during balloting process.
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Distributed 
Energy 
Resource (DER)

Area 
Electric 
Power

System 
(Area EPS)

Communication 
Interface

Power Interface

Scope of IEEE Std 1547

interconnection system: The collection of all interconnection equipment and functions, taken as a group, used to 
interconnect DER to an Area EPS.
NOTE—Besides the power interface, DER shall have a communication interface.

interface: A logical interconnection from one entity to another that supports one or more data flows implemented with one or 
more data links 

interoperability: The capability of two or more networks, systems, devices, applications, or components to externally 
exchange and readily use information securely and effectively.`

1547: Interconnection is the Focus
IEEE Std 1547 covers:  
• INTERCONNECTION TECHNICAL SPECIFICATIONS & REQUIREMENTS
• INTERCONNECTION TEST SPECIFICATIONS & REQUIREMENTS

Note:  P1547 full revision started in year 2015 is also 
addressing interoperability and interfaces 

Interconnection System 



IEEE 1547 Interconnection Standards Use in 
USA   

** Articles: 480 Storage Batteries ; 
692 Fuel Cell Systems; 
694 Wind Electric Systems 

(NEC info. based on NEC 2011  

**
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A Technical Standard – Functional 
Requirements at the PCC
Technology neutral, e.g., does not specify 
particular equipment nor type 
A single (whole) document of 
mandatory, uniform, universal, 
requirements that apply at the PCC.    
Should be sufficient for most 
installations.   

IEEE 1547  
IS:

IEEE 1547 
Is NOT:

• A design handbook  
• An application guide
• An interconnection agreement 
• Prescriptive, e.g., does not address 
DR self-protection, nor planning, 
designing, operating, or maintaining 
the Area EPS.

IEEE 1547.1  is:
Test Procedures for 

Conformance to1547 
12

Presenter
Presentation Notes
Universally adoptedMinimum technical requirements that are universally needed to help assure a technically sound connection At the distribution level, not the transmission level Use of IEEE 1547, and the Authority Having Jurisdiction (AHJ)IEEE 1547 is not an interconnection regulatory rule or contractual agreement document.  1547 is referenced by entities (AHJ’s) and programs that have the authority to set technical requirements. Area EPS’s Use -- your local UtilityRegulator’s UseLegislator’s Use Other consenting stakeholders 



Title: Draft Standard for Interconnection and Interoperability of Distributed 
Energy Resources with Associated Electric Power Systems Interfaces. 

Approved by the IEEE SASB on March 27, 2014
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Scope: This standard establishes criteria and requirements for 
interconnection of distributed energy resources (DER) with 
electric power systems (EPS), and associated interfaces.   
Note: Interfaces defined in IEEE 2030: “a logical interconnection from one entity to 
another that supports one or more data flows implemented with one or more data links. 

Purpose: This document provides a uniform standard for the 
interconnection and interoperability of distributed energy
resources (DER) with electric power systems (EPS). It provides 
requirements relevant to the interconnection and 
interoperability performance, operation, and testing, and,   
safety, maintenance and security considerations.  

13

Presenter
Presentation Notes
Build from existing Std 1547 document structure Incorporate revisions based on existing 1547 series Address additional criteria and requirements based on approaches of Std 2030 and P2030.2, including  interoperability, and, associated interfaces 



New Technical 
Requirements

1547-2003
4. Interconnection technical specifications 
and requirements

4.1 General requirements
4.2 Response to Area EPS abnormal conditions
4.3 Power quality
4.4 Islanding

5. Interconnection test specifications and 
requirements 

5.1 Design test
5.2 Production tests
5.3 Interconnection installation evaluation
5.4 Commissioning tests 
5.5 Periodic interconnection tests 

Annex A (informative) Bibliography

1547 Revision (DRAFT 6.1)
4. General interconnection technical specifications and requirements

4.1 Reference points of applicability
4.2 Applicable voltages
4.3 Measurement accuracy
4.4 Cease to energize and trip performance requirement
4.5 Control response requirements
4.6 Prioritization of DER responses and execution of mode or parameter changes
4.7 Isolation device
4.8 Inadvertent energization of the Area EPS
4.9 Enter service
4.10 Interconnect integrity
4.11 Integration with Area EPS grounding

5. Reactive power capability and voltage/power control requirements
5.1 Reactive power capability of the DER
5.2 Voltage and reactive power control
5.3 Voltage and active power control

6. Response to Area EPS abnormal conditions
6.1 Area EPS faults and open phase conditions
6.2 Area EPS reclosing coordination
6.3 Voltage
6.4 Frequency
6.5 Return to service after trip

7. Power quality
7.1 Limitation of dc injection
7.2 Limitation of voltage fluctuations induced by the DER
7.3 Limitation of harmonic current injection
7.4 Limitation of over-voltage contribution

8. Islanding
8.1 Unintentional islanding

8.2 Intentional islanding

9. DER on distribution secondary grid/area/street (grid) networks and spot 
networks

9.1 Distribution secondary grid networks
9.2 Distribution secondary spot networks

10. Interoperability, information exchange, information models, and 
protocols

10.1 Interoperability requirements
10.2 Monitoring, control, and information exchange requirements
10.3 Nameplate data
10.4 Basic settings information
10.5 Monitoring information
10.6 Management information
10.7 Communication protocol requirements
10.8 Communication performance requirements
10.9 Cyber security requirements

11. Test and verification requirements
11.1 Definition of test and verification methods
11.2 Full and partial conformance testing and verification

11.3 Modeling and simulation
Annex A (informative) Bibliography
Annex B (informative) Guidelines for DER Performance Category Assignment
Annex C (informative) DER Microgrid Island system configurations
Annex D (informative) DER communication and information concepts and guidelines
Annex E (informative) Basis for Ride-Through of Consecutive Voltage Disturbances 14

Red Text Indicates
New Tech Requirements



IEEE  P1547 Revision – New Requirements

Upper Size Limit Removed (Was 10MVA)
Applicability at PCC and PoC
Reactive Power Requirements
Suggested Categories for Application
Intentional Islanding (Captures MicroGrids and 
Storage )
Ride Through Requirements
Interoperability Requirements
Verification and Commissioning
– Site Assessment, Modeling Data
– Suggests various verification methods 15



Overview (Simplified)
How New Requirements are applied

3/27/2017 16
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PoC

X           X

Rating 
>500kVA?

OR
Load < 10% 

Rating

DER Request

Category I
Essential bulk power system (BPS) 
stability/reliability needs 

           Category II
All BPS stability/reliability needs AND 
coordinated with existing reliability 
standards 

         Category III
Both BES Stability/reliability AND  
Distribution System Reliability/and 
Power Quality Needs  

Reference 
Point for 

Requirements

PCC

PoC
(Generation is small

Or 
Embedded in 

Facility)

A – Minimum Performance 
Capabilities needed for Area EPS 
voltage regulation (DER Penetration 
LOW)

B - Supplemental Capabilities needed 
to  adequately integrate the DER ( DER 
penetration is high OR Large Output 
Variation)

Response to EPS 
Abnormal Conditions

(Trip function, ranges, default 
settings)

Area EPS Operator Specified 
Conditions

DER Design 
Conditions

Technical 
Requirements

Verification
Requirements

PCC

Reactive Power Category

Verification
Requirements

PoC



Local EPS 3

Load

Distributed 
Energy 

Resource 
(DER) unit

Local EPS 1

Local EPS 2

Load

Distributed 
Energy 

Resource 
(DER) unit

Supplemental
DER Support 

Device

Distributed 
Energy 

Resource 
(DER) unit

Load

Local EPS 4 Local EPS 5

Distributed 
Energy 

Resource 
(DER) unit
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Energy 

Resource 
(DER) unit

Area Electric Power System (Area EPS)

Point of Common 
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connection
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PoC

PoC

PoC

Supplemental
DER Support 

Device

…

…

PoC

Distributed 
Energy 

Resource 
(DER) unit
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There is a large 
variety of actual DER 
setups in the field. 

Figure aims at 
illustrating five 

examples to explain 
certain concepts.

Figure 1

IEEE P1547 - Points of Applicability

Presenter
Presentation Notes
Supplemental DER device:Monitoring system, e.g., remote CTs, etc.Plant controllerSystem listed – okNon-system listed – needs reviewProtective functions, e.g., relays, etc.



IEEE P1547 - VAR Control Modes

1
8

Graphics source: EPRI



IEEE P1547 New Requirements for Ride Through

Ride through operation 
and tripping zones 
defined:

– Continuous operation 
– Area EPS normal 
operating voltage range

– Mandatory operation 
– DER shall remain 
operating for area EPS 
reduced voltage up to a 
second or so

– Permissive Operation 
– DER may operate for 
area EPS further 
reduced voltage or 
small overvoltages for 
up to 10 cycles

– Momentary Cessation 
– DER stops producing 
at area EPS low 
voltages but does not 
trip

– Shall trip - For area 
EPS overvoltages and 
undervoltages that 
extend beyond 10 
cycles to 2 seconds or 
more
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Intentional island systems are EPSs that: (1) have DER and load, (2) have the 
ability to disconnect from and parallel with the area EPS, (3) include the local EPS 
and may include portions of the area EPS, and (4) are intentionally planned. 
[X, cite 1547.4 in Bibliography Annex]

Intentional island systems that include any portion of the Area EPS while islanded 
shall be designed and operated in coordination with the Area EPS operator.

IEEE P1547 New, Intentional Islanding
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P1547 DRAFT Interoperability Requirements

Graphics source: EPRI
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Test and Verification Requirements Viewed as 
Integrated Process
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