by developing automatic control of synchronous compensators and designing compensator
with two excitation windings.

Alternative to the synchronous compensator is static thyristor compensators (STC). Crea-
tion of them is result of development of semiconductor technology. Advances in power elec-
tronics led to the possibility of creating a new type compensator called STATCOM.

The STATCOM uses algorithms relating to vector control of voltage converter. In gen-
eral vector control involves measurement of the instantaneous values of voltage and current
three-phase system, converting them into orthogonal components of selected system axes d
and g, the computation of control actions required in this coordinate system and then trans-
forming them into three-phase system to be implemented in the form of control signals ap-
plied to the control object.

Reactive power control system of STATCOM is performed by generating an ideal volt-
age by the converter. The current in the inductive reactance lags in phase by an angle n/2
from the voltage across the defined difference of network voltage Uc and converter Un. If
these voltages are in phase Uc > Un current will be inductive and STATCOM system con-
sumes reactive power from the network. When Uc < Un there is the capacitive current that
contributes to the generation of reactive power. Thus, the STATCOM controls reactive
power by varying the voltage at the output of the converter Un.

Similarly, for the active power control by the STATCOM it is necessary to change the
phase of the voltage Un relative to the network voltage Uc.

The paper presents only basic voltage control devices. In general voltage and reactive
power regulation is an intensive process demanding the use of innovation technologies and
profound knowledge of electrical engineering.
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Introduction

Energetics Incorporated, a wholly owned subsidiary of VSE Corporation, is a full-service
technical and management consulting company serving public- and private-sector clients.
Also it is a firm helping clients solve today’s complex global challenges: energy moderniza-
tion, energy efficiency, clean energy and climate changes. Energetics is headquartered in
Columbia, Maryland, USA with offices in Washington, DC and Arlington, Virginia.

The history of the company.

Energetics was founded in 1979 by a small group of engineers in Columbia, Maryland.
They named the company "energetics", because it is a branch of mechanics that deals with
energy and its transformations. In 1995, Energetics was acquired by VSE Corporation,



which provided the company with a new opportunity for growth. For the past 30 years, En-
ergetics has enjoyed steady growth. What began with a few employees in a small office has
grown into a successful company with over 160 employees located among six main offices
across all the USA.

Company activities

For 30 years, Energetics Incorporated has helped their clients develop and manage effec-
tive research and information programs in the fields of energy, manufacturing, climate and
environment. Their success lies in their ability to align program capabilities with critical na-
tional objectives and to effectively communicate complex issues to enable informed deci-
sions. Major clients of Energetics — the U.S. Department of Energy and the New York State
Energy Research — respect their obsession with quality products and successful client out-
comes.

«Water Management Technology»
Mo T AR As the example of the company activity, we can consider
1% || — Livestock .

Indusrial-—— N one of many Energetics programs such as Water Management
e Technology. Everybody knows that population growth, aging
g \\ water infrastructure and inefficient water usage make the cur-
T ) rent growth in water demand unstable (Fig. 1: see left) [3,
p.3]. An increase in energy production, which requires water
\ y for cooling and emissions control, also contributes to that
” demand. For these reasons, water and wastewater industries
require new approaches to optimize water use, reuse, recy-

cling, and provide security and stability of the water infrastructure.

To reach this goal Energetics and American Society of Mechanical Engineers (ASME)
together synthesized the workshop results to develop the new way. It identifies ten high-
priority actions that ASME can pursue (Fig. 2) [3, p. 17]. Nowadays there is a number of
technologies and tools available for water efficiency and water reuse, but Energetics
workgroup clearly see the importance of better communication in needs and benefit, for a
wider adaption of water efficiency and water reuse techniques. There is a need for a more
thorough understanding of water use within specific industries to determine the best place

for further assessment

: and action. Consequent-

* Establish a Community Engagement Platform on Industrial Water Reuse Management Technology . .
* Exablsh ASME Awards/Recogniion foe Outseanding Wter Reuse Projects, Equipment,and Aciviie ly, the workgroup identi-
* Develop Industry-Specific Workshops to Promote and Capture BMPs fied a number of poten-
T M ot Bl W A tial ASME roles that can
* Use Thermal Pinch Experience to Promote Water Pinch h8|p improve usage of
* Develop On-Line Tool Analogous to the Produced Water Management Information System water pOWGr across a”

Thermoelectric
39% A

Top 10 Priority Activities

® Define “10 Great Challenges” for Industrial Water Reuse

® Identify Industries Best-Suited for Water Reuse the USA [3, p. 18]
® Establish Benchmarking through Case Studies FIgZ Ten hlgh-prIOI‘Ity
actions for ASME.

Conclusion
So, in conclusion, | think it is necessary to say that Energetics is the successful growing
company which committed itself to develop their staff and improve our world. It is a great
company with a wide range of products for employees to work on and gives them a lot of
flexibility and independence. If you had some problems with optimization of your produc-
tion, you could freely access to Energetics. There are many engineering companies in the
world and Energetics is one of the best.
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Underground cables
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Underground cables are part of the electric transmission system designed for under-
ground installation. Their main purpose is the transmission of electrical energy. Under-
grounding refers to the replacement of overhead cables providing electrical power or tele-
communications, with underground cables. This is typically performed for aesthetic purpos-
es. In figure 1 below one can see how cables can improve the visual impact to people and
surroundings.

R

Figure 1 (left)
— Before and
after laying
underground
cables.

, TS e Y DAY T One of the
commonly used types of underground cables is an extruded dielectric cable which consists
of the following components:

e Conductor — Typically aluminum or copper. It carries current and voltage.

e Strand Shield — It is applied over the conductor to form a smooth, concentric shape pre-
venting insulation from flowing into the strands.

¢ Insulation — Typically rubber (EPR) or plastic (XLPE or TR XLPE.) It insulates the me-
dium voltage conductor from ground.

e Insulation Shield — It controls the stress within the insulation and is part of the dead-front
configuration.

e Metallic Shield — Typically copper or aluminum, but may also be lead. The shape can be
concentric neutrals, copper tape, longitudinally corrugated copper tape, drain wires, flat
strap, or lead sheath.

e OQuter Jacket — It provides protection to the metallic shield that helps prevent moisture
from attacking the shield or migrating into the insulation where it can cause trees and po-
tential cable breakdown.[1].




