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Why DSTAR is a Smart investment for NRecA
I am Robert Higbe, a licensed professional 
engineer in the state of South Carolina, and I 
serve as the Vice President of Engineering and 
Operations for Santee Electric Cooperative 
Inc. headquartered in Kingstree, SC. My 
cooperative serves nearly 45,000 accounts with 
nearly 5500 miles of distribution line across 
over 2000 square miles of service territory. As 
the VP of Engineering and Operations I am 
responsible for overseeing the planning and 
construction of the cooperative’s substations 
and distribution system. This includes long-
range plans, work plans, load forecasts, and 
operation and maintenance studies to meet 
Rural Utilities Services (RUS) compliance. My 
responsibilities also encompass the information 
systems and technology integration at the 
cooperative.

I began work part time in the SEC Engineering 
Department from 1990 to 1995 while I attended 
college, and I became a full-time employee 
in 1995 after I graduated from Clemson 
University where I received a B.S. degree in 
Electrical Engineering. I also have a B.S. degree 
from Newberry College in Mathematics and 
Computer Science.

As a representative for my cooperative, I 
joined The Cooperative Research Network 
(CRN) member advisory group for Distribution 
Operations Best Practices (DOBP MAG) around 
2011. CRN, the technology research arm of the 
National Rural Electric Cooperative Association 
(NRECA), conducts collaborative research to 
accelerate technological innovation for the 
more than 900 electric cooperatives across 
the nation. The cooperatives use CRN to pool 
resources to fund research that individual 
cooperatives would be unable to afford. One 
of these items, which is sponsored by the 
DOBP MAG, is the designation of an electric 
cooperative representative for membership in 
DSTAR. I became that representative in 2012.

By joining DSTAR and having a representative, 
CRN is able to offer input and participate 
in projects such as the current Project 14-8 
“Motor Resolution Guide”, an update to the 
CRN manual that was produced in the late 90’s 
“Motor Problem Resolution and Avoidance 
Guide.” The cost of joining DSTAR is close 
to the cost CRN would have incurred were 
we to contract for this project ourselves; 
however, NRECA and its members realize far 
greater benefit by having access to all the 
other projects in the program, while the other 
members of DSTAR have access to the original 
guide as well as the update. It is really a win/win 
situation for everyone.

Rob higbe 
Incoming  
DSTAR Chairman

nREcA-cRn

Continued on next page…



2 DSTAR Newsletter | Vol.3 March 2014

Why DSTAR is a Smart investment for NRecA 
(continued…)

as we reviewed our interconnection standards 
and performed system impact studies to 
ensure we continue to maintain the existing 
level of safety and reliability. The document 
helped justify items such as creating limits 
to the amount of PV installed on feeders or 
substations to ensure the PV inverters operated 
correctly and did not interfere with each other’s 
proper operation.

Recently we experienced the worst damage 
to our system since hurricane Hugo hit in 1989 
from winter ice storm Pax. As we went back 
through our after action plan I pulled out the 
DSTAR Project 11-7 “Best Practices for Utility 
Storm Response.” I am finding it to be an 
excellent resource and a very comprehensive 
document, and I’m sure we will reference it 
when we review and update our Storm Plan and 
Emergency Response Plan. I am also excited 
with the current discussions from DSTAR 
members about the prospect of expanding and 
updating this document, while possibly creating 
and including assessment tools, as a project for 
a later date. Even with all the great projects I’ve 
witnessed or have been involved, I can honestly 
say that the conversations and relationships that 
I have fostered with my peers from other utilities 
are the most valuable benefit to me.

According to Brian Sloboda, Senior Project 
Manager from NRECA, some of the most 
popular downloads recently have been: The 
Changing Nature of Loads and Impact on 
Utilities; EHandbook; and Best Practices for 
Storm Response on U.S. Distribution Systems. 
He also indicates that the DSTAR report 
“Conservation Voltage Reduction (CVR)- 
Testing, Methods, and Results” is one of the 
best reports on the issue of CVR in the industry 
today. It has helped our utility members better 
target CVR deployments while maximizing the 
value of utility assets.

While it is time consuming to serve on 
DSTAR and CRN, it is definitely worth the 
commitment. I am able to keep up with the 
constantly changing environment that is the 
power industry.  Given all the new regulations, 
increases in the cost to generate power, and 
the ever-advancing technological aspects of 
the industry, we have to do all we can to be as 
efficient as possible while continuing to supply 
the type of customer service and reliability our 
members expect.  We cannot afford to make 
mistakes as we progress and implement new 
technology. 

CRN and DSTAR allows those of us with limited 
resources the opportunity to pool resources to 
do the type of research that allows us to make 
good decisions and identify best practices.  By 
serving on DSTAR it also helps me stay on the 
front end of that research and ensure that the 
items that are important to us are promoted. 
One example was the timeliness of Project 
13-9 “Impact of Photovoltaic (PV) Generation 
on Distribution Systems.” As the promotion of 
rooftop PV for residences began to become 
more popular, this project helped us recognize 
the different variables we needed to consider 
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According to the latest Greentech Media Solar 
Market Insight report, more solar generation 
has been installed in the last 18 months in the 
U.S. than in the previous 30 years. The total 
solar PV installed in U.S. in 2013 reached 4.75 
GW, an increase of more than 40 percent over 
2012. Although the residential rooftop portion 
grew fastest, the utility-scale segment also 
had a significant growth with well over half of 
newly installed PV. The number of installations 
is also steadily increasing: out of 440,000 solar 
systems in operation in U.S. today, 140,000 were 
deployed in 2013. As a result, about 30 percent 
of new electricity generation capacity in 2013 
was from solar, which made it the second-
largest source of new generation capacity, just 
behind natural gas.

Impacts on feeder voltage remain to be among 
most important concerns for integration of 
PV into distribution systems. PV can lead to 
increased steady-state voltages both on the 
secondary and primary network. The severity 
of this effect depends on whether light load 
conditions can occur with high PV production. 
A solution to this problem can be upgrading 
service transformers at the secondary level or 
use of controlled capacitor banks at the primary 
level. In the latter case, capacitor control 
methods that measure voltage directly are 
often preferred. However, regulation of voltage 
at one location may further elevate voltages 
somewhere else. Since on the substation level 
PV output generally correlates well with the 
feeder load, the steady-state voltage issues are 
often less of a concern than short-term voltage 
variability. For instance, PV output can change 
10 percent in a single minute. Such variation 
could significantly affect devices which switch 
in response to voltage changes, i.e. switched 
capacitor banks or line voltage regulators. In 
highly variable conditions such devices may 
switch an order of magnitude more often. The 
effect is more pronounced if PV is concentrated 
in one location than if distributed over the 
feeder. To prevent rapid voltage variations, 
capacitor control thresholds should allow for 
longer time delays and wider deadbands.

The latest DSTAR project that addressed 
related issues was a white-paper study that 
discussed impacts of broad distributed 
generation on distribution systems (P8-8). In 
recent years GE Energy Consulting took part in 
several studies answering a number of planning 
and operational concerns in PV integration. 
Some examples include: 2 MW Photovoltaic 
Mitigation Project, which focused on voltage 
fluctuations and interaction with distribution 
equipment (for San Diego Gas and Electric, 
2012); High Penetration of PV Generation Study, 
which focused on static and dynamic operating 
boundary (for Arizona Public Service, 2012-2013) 
and Distributed Generation Impact Study, which 
focused on sizing and location of a PV facility 
(for National Grid, 2013). We are currently 
preparing a DSTAR project that would tackle 
PV-related issues most relevant to the members. 
We would welcome your input.

impacts of pV generation

“Some of the most popular downloads recently have been: The Changing Nature 
of Loads and Impact on Utilities; EHandbook; and Best Practices for Storm 
Response on U.S. Distribution Systems. The DSTAR report Conservation Voltage 
Reduction (CVR)–Testing, Methods, and Results is one of the best reports on the 
issue of CVR in the industry today. It has helped our utility members better target 
CVR deployments while maximizing the value of utility assets.”

- Brian Sloboda, Senior Project Manager, NRECA

During 2013 some states with large installed 
solar base saw a debate about residential net 
metering programs. For instance, Arizona 
Public Service Company asked for lower prices 
it would have to pay for electricity generated 
by residential PV. The utility argued that while 
some customers produce most of their electricity 
using rooftop solar, it is still burdened with the 
full cost of maintaining the grid as a backup. The 
regulator in Arizona proposed a net metering 
program that strives to more fairly distribute the 
cost of grid maintenance. 

In the meantime, last October the California 
Public Utilities Commission approved a mandate 
that requires the state’s three major power 
utilities to have 1.3 gigawatts of electricity 
storage capacity by the end of 2020. The storage 
is intended to help balance inherent variability 
of renewable energy resources while keeping 
the grid stable. The mandate originated from 
concerns about ramp rates that could likely be 
achieved with higher solar penetration.

project Spotlight

slobodan matic 
Technical Advisor

DstAR, gE

Lavelle Freeman  
Lead Program 
Manager

DstAR, gE
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cURREnt pRojEcts 
in pRogRAm 14:

•	 14-1 thru 14-3:  
Administrative Projects

•	 14-4: Surge Protection of 
Electronically-Controlled  
Devices Installed in 
Distribution Systems

•	 14-5: Cable Pulling Assistant 
Software Enhancement

•	 14-6: Best Practices 
for Integration of Utility 
Communications

•	 14-7: Survey of Best Practices 
for Copper Theft Deterrence

•	 14-8: Motor Problems 
Resolution and Avoidance – 
Update CRN Publication

•	 14-9: Best Practices for 
Distribution Reliability 
Improvement

•	 14-10: Seasonal Ampacity 
Ratings Calculator

For additional information on 
our current projects, please 
visit: http://www.dstar.org/
research/program/14
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program 14 update
DSTAR project 14-6: best practices for integration  
of utility communications

background
Electric utilities are in the business of 
providing reliable and affordable power to all 
customers within their service territories and 
are being driven to do so in more efficient 
and environmentally friendlier manner. 
As this grid modernization continues, the 
volume of operational and customer-related 
data is increasing dramatically which in 
turn is driving the underlying Information 
and Communications Technology (ICT) 
infrastructure to become increasingly complex.

One product of this complexity is that utilities 
must operate legacy and new infrastructure in a 
homogeneous manner. In the past, utilities have 
employed isolated and independent systems 
for specific purposes and often resorted to 
customized interfaces between these systems 
to exchange data.

Today, the basic system model utilities have 
used for decades has been replaced by one 
utilizing a myriad of technologies that allow 
increased flow of data, grid control and 
automation to achieve the utility’s specific 
goals. This model drives the need to connect 
legacy with next generation communication 
networks while increasing the level of 
integration and data exchange between the 
many applications utilized by utilities. It also 
presents utilities with many challenges and 
decisions relating to utility communications  
and application integration.

project 14-6 overview
DSTAR Project 14-6 focuses on the 
evolution from an environment where utility 
communications systems were coupled to the 
supported applications and the data sources 
coupled to data consumers to one where all of 
these elements need to evolve independently. 
The main areas addressed by the project as 
well as a summary of the recommendations 
provided include:

Utility communications networks: 
one size Does not Fit All

When addressing utility communication 
needs, each technology has advantages and 
disadvantages and each is “best” for certain 
circumstances.  Choosing from multiple 
communications media and technologies is not 
easy however. Factors such as cost, coverage, 
latency, bandwidth, security, interoperability 
and existing infrastructure influence the choices. 
Moving forward, utilities are unlikely to limit 
themselves to one communications technology, 
as no one size fits all. Heavily influencing these 
decisions is the evolution from circuit-switched 
to packet-switched communication networks 
and the migration of legacy utility applications 
onto these newer network technologies. A 
summary of the recommended best practices 
for this area includes:

•	 Develop multiple options for physical 
connection of end devices and applications

•	 Establish bandwidth, latency, and reliability 
requirements

•	 Utilize a modular system architecture

Brian smith 
Technical consultant

Enernex

Continued on next page…
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WhAt is coming 
in pRogRAm 15:
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program 14 update
DSTAR project 14-6: best practices for integration  
of utility communications (continued…)

•	 Developing tools/assessing 
best practices for storm 
damage prediction 
and estimated times of 
restoration

•	 Assessing and mitigating 
distribution impacts of pv 
(including pv analysis in 
sEDs)

•	 monitoring and detecting 
underground faults – 
technology evaluation and 
best practices

•	 volt/vAR optimization ideas

As we begin to organize 
program 15, we encourage 
you to look within your 
organization for needs, 
problems, and challenges that 
would lead to dynamic new 
ideas. We look forward to an 
exciting new phase of DSTAR. 
if you are not currently a 
member of DSTAR, now is the 
optimal time to get on board.

Utility Applications integration

Moving forward, electric distribution utilities are 
seeing the need to deploy more applications 
to support operational and business decisions, 
many of which require power system related 
data generated within the myriad of field 
devices or within other operational and 
business applications. A significant challenge 
to utilities in this evolution is defining an 
architecture and mechanisms that support 
applications integration and allow for potential 
data exchanges at numerous points within that 
architecture.

An architecture that must also support 
transitioning from a rigid model where a data 
source (e.g. an Intelligent Electronic Device) 
supported a single data consumer (e.g. 
power system application) to an environment 
where data from a single source may now be 
needed by multiple data consumers in multiple 
formats. Without moving to a more agile 
model, the number of disparate applications 
and repositories deployed by electric utilities 
involving power system data will continue to 
grow which presents a significant financial and 
performance barrier to utilities.

•	 Utilize a tiered device access model

•	 Utilize open, standards based  
communication protocols

•	 Utilize a model driven integration bus

cyber security

Cyber security is an issue that cross-cuts both 
communications and applications integration. In 
the past, utility automation and control systems 
were unconnected beyond their specific 
application and not accessible to external 
systems. In this model, security was typically 
provided by controlling physical access to the 
system components. Today, however, increased 
connectivity both within the system and external 
to the system is an essential to the utility’s future 
success. This advance in connectivity however 
has created a new path for both desirable and 
undesirable activity.

•	 Utilize a least privilege security policy

•	 Utilize guidance outlined in NISTIR 7628: 
Guidelines for Smart Grid Cyber Security

•	 Provide multiple layers of protection

project status

The report for this project is in the final editing 
stage and should be available Q1 2014.

DSTAR Newsletter | Volume 3 | March 2014



Continued on next page…

With permission from GE Healthcare

6 DSTAR Newsletter | Vol.3 March 2014

Hurricane Sandy made landfall in the US on 
October 29, 2012, with a combination of high 
winds, torrential rain, and a storm surge that 
flooded heavily populated areas and shut 
down power to large swaths of New York 
City, Long Island, Connecticut and the Jersey 
shore. In many communities, power could not 
be restored for weeks during an early season 
cold snap, leaving customers to seek refuge 
far afield, or to shelter in place, in the cold, 
dark, and wet. Facilities with on-site backup 
generation fared significantly better than most, 
as major hospitals and universities in the region 
became impromptu evacuation centers for 
the displaced, providing a home base for first 
responders, utility crews, and even struggling 
neighbors, looking to recharge a cellphone.

Sandy brought to the fore a new economic 
argument for distributed power—and 
particularly for the kinds of islandable, self-
powering systems known as “micro grids”: 
resiliency. Grid resiliency, as opposed to 
ordinary “blue sky” reliability, is the ability of 
an electric system to withstand and quickly 
recover from a major disturbance. While the 
diversity of generation and load makes the 
macro grid extremely robust to ordinary, 
day to day perturbations (loss of a single 
generator or transmission line, for example), 

the interconnected nature of the grid (much 
like the global financial system) can make it 
vulnerable to catastrophic failure during a major 
regional event, such as a hurricane, wind or ice 
storm, or cascading outage, such as happened 
in the Northeast US and Canada on August 14, 
2003. By contrast, small, on-site generators, 
coordinated via digital communications and 
control, can operate autonomously, to provide 
a resilient source of local back-up generation, 
even amidst the chaos of a region or system-
wide outage.

While climate change threatens to increase the 
frequency and severity of storms like Sandy, 
other factors contribute to an improving case 
for distributed energy resources. Recent years 
have seen improvements in the cost and 
performance of natural gas generators (that 
take advantage of newly cheap gas), as well as 
solar PV, and battery and fuel cell storage. Add 
in concerns about aging grid infrastructure, the 
changing generation mix (with a loss of base 
load and more variable renewables), cyber 
security and other vulnerabilities of our critical 
infrastructure, and the interest in grid resiliency 
is only likely to increase in the years ahead.

emerging Trends:  
Revisiting Resiliency in the Wake of Superstorm Sandy

matt Lecar 
Operations Lead
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FEAtURED WhitE pApER 
ExEcUtivE sUmmARiEs

DstAR E-hAnDBook

Features include:
•	 Hyperlinked navigation
•	 Simple calculation sheets
•	 Strong search capability
•	 Portable PDF format
•	 Nominal R&D investment per utility

For more information www.DstAR.org

contact:

Lavelle Freeman 
DSTAR Lead Program Manager 
email: lavelle.freeman@ge.com 
T: 518.385.3335

Rob higbe 
DSTAR Chairman 
NRECA-CRN 
email: rhigbe@santee.org 
T: 843.355.0533

WhAt is DstAR?
Distribution Systems Testing, Application, 
and Research (DSTAR) is a consortium 
of electric utilities, facilitated by General 
Electric International, Inc.’s Energy Consulting 
Department, sharing the results of distribution 
research. During its 25+ years of existence, 
DSTAR has focused on providing its member 
utilities with results that are directly applicable 
to everyday distribution design, operation, 
and maintenance.

DSTAR offers utilities a cost-effective and 
responsive means of addressing urgent 
problems that require near-term solutions. 
By cooperatively funding research with other 
utilities, each member utility substantially 
leverages its investment.

Ameren | American Public Power Association |  
Duke Energy |  
National Rural Electric Cooperative Association |
PacifiCorp | South Carolina Electric & Gas |
Southern Company 

Who is DstAR?
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•	 Distributed generation 
impact

•	 Ferroresonance guildelines 
for modern transformer 
Application

•	 padmounted transformer 
tank Fault Withstand 
capabilities

Upon request via 
matt.lecar@ge.com 
415.391.7996 x3011

GE Energy Consulting is currently performing 
work with the states of New York and New 
Jersey, in the wake of Sandy, to evaluate 
strategies for storm hardening and grid 
resiliency, including the use of targeted smart 
grid and micro grid deployments to support 
clusters of critical public facilities, such as 
police, fire, hospitals, prisons, and emergency 
management facilities.

At DSTAR, we also have a keen interest in 
studying both the reliability and resiliency of 
the grid. Recent DSTAR projects have looked at 
Storm Preparedness and Response (11-7) and 
Smart Grid Impacts on Reliability (13-10). A new 
project (14-9), just underway, will summarize 
Best Practices to Improve Reliability, including 
both traditional utility best practices (vegetation 
management, crew deployment, lightning 
insulation, protection schemes, etc.) and smart 
grid and micro grid techniques. We welcome 
your suggestions for additional projects 
and tools to help our members address the 
challenges of utility reliability and resiliency.

emerging Trends: continued…

DSTAR Newsletter | Volume 3 | March 2014

http://www.geenergyconsulting.com/
http://www.geenergyconsulting.com/
http://static.dstar.org/public/19/DSTAR_White_Paper_Distributed_Generation_Impact.pdf
http://static.dstar.org/public/19/DSTAR_White_Paper_Distributed_Generation_Impact.pdf
http://static.dstar.org/public/19/DSTAR_White_Paper_Ferroresonance_Guidelines_for_Modern_Transformer_Application.pdf
http://static.dstar.org/public/19/DSTAR_White_Paper_Ferroresonance_Guidelines_for_Modern_Transformer_Application.pdf
http://static.dstar.org/public/19/DSTAR_White_Paper_Ferroresonance_Guidelines_for_Modern_Transformer_Application.pdf
http://static.dstar.org/public/19/DSTAR_White_Paper_Padmounted_Transformer_Tank_Fault_Withstand_Capabilities.pdf
http://static.dstar.org/public/19/DSTAR_White_Paper_Padmounted_Transformer_Tank_Fault_Withstand_Capabilities.pdf
http://static.dstar.org/public/19/DSTAR_White_Paper_Padmounted_Transformer_Tank_Fault_Withstand_Capabilities.pdf

