sented by  Jay Harold Maﬂe;on, PhD, MS




PALM BEACH STATE
COLLEGE




riSalerno \ Lucielinlet

> :
i{ﬁ‘r i
!an(zc Ridge
' F ’reserve

h
State|Park; HOb'g}{(;und
Ty X ~\Jonalhéh

\ | Dickinson}
\ State!Park

Lake
Okeechobee

I

Glade

@\ Bell*

“South; Bay

Greenacres by
-

Arthur R. Marshall
Loxahatchee National

o Wildlife Refuge
& :
S Everglades r
WA Agricultural’Area
e : ;
\ .‘_;.!—‘ 5‘ | R Rt
- ._!| = Bl
™ Holey.Land Wildlife
P Management Area




B, 2 e e G W Tt B WO T,
LR LB | d . dmiig g ‘f_".‘ w3 ’

Frenchman's
Forest
“Natural Area

.A*I.V N
= "f.'gu DL
By

2w
Worth n-'?,- g

i
hl

F
sElL

& R A -
SLost Tree;
; fcnub

o
-
F

¥

et il bl

Lt




B 2G50 i

p-
:5’
: etﬁink

1 o

-
.
on

o~
1!
Y'A'-M

W F . n, =

o : :
v 'N@akw‘"ayﬁ& . . ’k
vt b@ =
1qr ;

-

~O

o f
A
N
5k
et

'nMO{'I

e
" * N
TABIDIEE)

'

Tl
k2

R IR | — _:-“:—- T —







(@ os

era 2 Sikorsky
a EN ERGY 4‘ A United Technologies Compan

___,&..:s- R ——Y .

FPL | A Wheelabrator Technologies Inc.

A Wasie Management Company

A United Technologies Company

4
g ' Flond’:TurbmeTochnologues Inc S ‘ i

5‘ _ "Pratt & Whitney N

iding Innovations That Work SOLID WASTE AUTHORITY

Cr
Custom Energy Sovings Selstions [l AN ALSTOM COMPANY




/ Peter Szarowicz at work in the wind turbine operations center at NextEra Energy Resources



Growing a Path
to Green Jobs

@Job Sectors & Titles

' Number of Green Businesses

. # Pollution \

Prevention & Control \

ENVIIONHENTAL ENGINEERING TECHNICIAN _ ¥
it ENVIRONMENTAL RESTORATION PLANNER .

HAZARDOUS MATERIALS REMOVAL WORKER -

NUCLEARWASTE MANAGEMENT ENGINEER™ ) '

Work

and comn

partners to devel
curriculum and
infrastructure for
education &
technical training in
STEAM occupations

RECYCLING AND RECLAMATION WORKER  *

WATERIWASTEWATER ENGINEER

”Energy Efficiency
/' ENERGY ENGINEERING TECHNICIAN
LOGISTICS MANAGER, SMART
GRIDTECHNICIAN, SOLAR SALES
REPRESENTATIVE, TESTING,ADJUSTING

- AND BALANCING HYAC SYSTEMS
- WEATHERIZATION
b INSTALLERTECHNICIAN

)/ Clean Transportation
& Fuels
' AUTOMOTIVE ENGINEERING TECHNICIAN
|  FUEL CELL ENGINEER FUEL TESTING!
\ VERIFICATION TECHNICIAN LOGISTICS
MANAGER, SUPPLY CHAIN MANAGER
. TRANSPORTATION

o MY - For more information about
our programs, call 561-207-5302

Resource

Conservation % \

AIR QUALITY CONTROL SPECIALIST

ENVIRONMENTAL JOURNALIST, nscvcuuc

COORDINATOR, RENOTE S&lSIlGTECI-NICIAN - "

RESTORATION ECOLOGIST, SUSTMNABILI" 5 A
DESIGN SPECIALIST . 4

R
.

Renewable Energy
BIOFUELS PRODUCT DEVELOPMENT
MANAGER, BIOMASS PLANT TECHNICIAN
ELECTRICAL ENERGY STORAGE TECHNICIAN
SOLAR PHOTOVOLTAIC INSTALLER
WIND ENERGY OPERATIONS MANAGER
WINDTURBINE 4

\ 68 TECHNICIAN
\\ 3 A

yo o

& Institute for Energy
v &Environmental, iecs
PAMBIACHSIATE | o oo inabillty

per sector in Palm Beach County
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Optimize Abilities
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O-NET OnlLine

P A, |
A proud partner of the americanjobcenter network

Help Find Occupations

Browse groups of similar
occupations to explore careers.
Choose from industry, field of
work, science area, and more.

Bright Outlook : @

Advanced Search Crosswalks

Build your future
with O*NET OnLine.

Welcome to your tool for career exploration

and job analysis!

O*NET OnLine has detailed descriptions of the
world of work for use by job seekers, workforce
development and HR professionals, students,
researchers, and more!

-

@ Find Occupations G Advanced Search

Focus on occupations that use
a specific tool or software.
Explore occupations that need
your skills.

Browse by O*NET Data: : @

Perform Occupational Task Analysis by
Knowledge, Skills and Abilities

What is O*NET! &

the related
occupation.

Apprenticeship

Occupation Quick Search:

Share O*NET Sites

What’s New!?

Job Openings feature added to
O*NET OnLine

G] Learn More JO

Get O*NET news by email or RSS.

| want to be a...

Start the career you've
dreamed about, or find one
you never imagined.

Find It Now §
at My Next Move

ATTN: VETERANS

Put your military skills and
experience to work in civilian
life. Learn how at:

MY NEXT Mg fVE (i)

The Green Economy is
changing tasks, skills, and
jobs across the country.

Learn More

Search by Keyword

REFERENCE:
HTTP://WWW.ONETONLINE.ORG/



http://www.onetonline.org/
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Occupation Quick Search:

O-NET Online

_
A proud partner of the amerlcanjobcemer network

Help Find Occupations Advanced Search Crosswalks Share O*NET Sites

Quick Search for:
energy management

Occupations matching "energy management"

The search results are listed in a rank order that is calculated on the relevance of the occupational title, alternate titles, description, tasks, and detailed work
activities associated with the keyword you entered.

Select the Relevance Score to view the specific items matched by your search within the occupation.

Relevance Score Code Occupation

=
=

17-2199.03 Energy Engineers Bright Outlook & Green

15

Wind Energy Project Managers © &
13-1199.01 Energy Auditors © #

53

I

41-3099.01 Energy Brokers © #

17-2199.11 Solar Energy Systems Engineers © #
47-1011.03 Solar Energy Installation Managers © #
17-2199.10 Wind Energy Engineers © #

25-9021.00 Farm and Home Management Advisors #
11-9013.02 Farm and Ranch Managers © #

13-1199.05 Sustainability Specialists « #

11-9021.00 Construction Managers © #

47-4099.03 Weatherization Installers and Technicians © #
11-9199.09 Wind Energy Operations Managers © #
41-4011.07 Solar Sales Representatives and Assessors  #

[

=
L

[ T - 1 < A A

&

43-1011.00 First-Line Supervisors of Office and Administrative Support Workers
17-2141.00 Mechanical Engineers #
11-1011.03 Chief Sustainability Officers © #
15-1199.12 Document Management Specialists
17-2071.00 Electrical Engineers #
Emergency Management Directors

B s s 2
= [=] %) [ | ‘

I

REFERENCE: HTTP://WWW.ONETONLINE.ORG/FIND /QUICK?S=ENERGY+MANAGEMENT



http://www.onetonline.org/find/quick?s=energy+management

Perform Review by Caiegoy:
Wages & Employment Trends

Wages | Employment Trends

ENGINEERS, ALL OTHER: FLORIDA

Occupation Description

All engineers not listed separately.

1 State and National Wages

] Wage Table | [n»/] Hourly Wage Chart | [p\»/] Yearly Wage Chart

| Py | ™2

P""““’ s e [ CEE G ] S

United States $3307

36530

Florida
Reference:

Engineers - Florida



http://www.careerinfonet.org/occ_rep.asp?optstatus=011000000&soccode=172199&id=1&nodeid=2&stfips=12&search=Go

EXPERIENTIAL LEARNING:
ENERGY MANAGEMENT
ANALYTICS &

TECHNOLOGY
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Palm Beach State College |
IEES Pl System —— | e o~ -

Pl Client software running =
in lab/classroom 2

= = H=
:= —} <. ﬂ
| . I ;
Pl DataLi‘nk Pl ProcessBook Pl Coresigh
Excel Add-in on Web Client
Excel 2010
Using
IEES_Student
logon
Schneider
Electric OSisoft.
SElect © {0 osisott.
Andover 2y
Continuum < .
0 oS

Systemn n

- = -
~ S S A

501 Server -

e > TP Pl ODBC Interface ezl SALZ00S BZEREES
connections to meters {optional) )

through CAT6 (optional — interface (Y 0 .

can also run directly Communication between PI 5 ’
X Pl 2010
on Pl server) interface and Pl server open .
on port 5450

it

Obfuscated tags

Real-time tags from
Continuum data

users have read-only
access

Hidden from users

Pl ACE Equations|

Contain time-shifted
data and fictitious
building names

Contain accurate and
timely information
from Continuum




PI ProcessBook - [PBSC Meters]

Instantaneous Curent - each phase
120
- (st

Elements of Interest

100

MName

o 10172012 9:52:15 AM S, 51,00 day 4B > 10/2/2012 9:52:15 AV / stantaneous Current Phase A
S Average Current i

tantaneous Current Phase B

stantanecus Current Phase C Instantanaous Cumrent Phase C

Electric meter

107172012 9:52:15 A &5, 2400 hours A B > 10/2/2012 9:62:15 AM

Instantaneous Real Power

B 101012 95215 AM &, @, 2400 hours 4B O 10/2/2012 9:52.15 AM

Instantaneous Current - each phase

180

1€0
©E Instantaneous Current Phase B
10 42993
anps Now. 10/2/2012 10:00:29 AM
i +E Instantanenus Current Phase C
it £3.142
amps
160 - ————
8[‘ i
B
ARl '
e/ i O,
| o
40 —--
20
a
B/13/2012 6:29:44 PM @S 1965 days 4B O 10722012 10:07:11 A

o Instantaneous Current Phase B # Instantaneous Current Phase C



®*Problem solving, thinking: What can | do with

(X this information?
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Enhanced Power Quality and Reliability for Smart Grid - Lesson Plans

[ 5

-
ALY BEACH STATE

LESSON PLAN 4: Smart Grid Communications Network

Section 1: Infroducfion

Intro statement

Purpose of this lesson is to describe Smart Grid communications network. It is a multi-
fier communications network, comprised of many different sub-networks that need
to interoperate seamlessly. Issue of critical infrastructure protection, as mandated
by NERC, is explored as how it applies to Smart Grid communication network.
Standards, bodies and alliances for Smart Grid communication networks are
presented, and their individual advantages and disadvantages are explored.

Length of Lesson

2 hours

Notes or advice to
other teachers

The goal of this lecture is to infroduce the students fo the complexity of Smart Grid
communications network, including the various types of subsystems, the issues
associated with such complexities and different goals for different subsections. This
will provide an important foundation for future discussions and presentations of
Home Area Networks for Smart Grid.

Sectfion 2: Purpose
Key questions to
address

Smart Grid communicafions network is @ multi-tier communications network,
comprised of many different sub-networks that need to interoperate seamlessly.
Issues of intercperability and standards are presented. Issue of critical infrastructure
protection, as mandated by NERC, is explored as how it applies to Smart Grid
communication network. Standards, bodies and alliances for Smart Grid
communication networks are presented, and their individual advantages and
disadvantages are explored.

LESSON PLAN 5: SCADA

Sectfion 1: Infroduction

Intro statement

In previous lessons we leamed about instrumentation and the concept of analog to
digital or A/D conversion. We learned that A/D conversion allows a digital-based
computer to measure an analog signal and represent it in a digital form. In this lesson
we will look at the next level in the chain, the computer systems that collect these
measurements and control actions in the electric grid. You will probably hear many
different names for these systems and this area is very quickly evolving. For the most
part, SCADA, or Supervisory Confrol and Data Acquisition, is the name that you will
hear most often. There are many different componenfs to SCADA. At the base are
embedded computers, usually referred to as Programmable Logic Conftrollers, or
PLC’s. These PLC's contain interface cards that allow the computers to collect data
from instrumentation and take physical actions. These PLC's are the first step up the
chain that starfs fo intfroduce intelligence into the system.

Length of Lesson

3 hours lecture

Note or advice to
other teachers

Now that we know about the overall concept of telemetry and understand
instruments, it is fime to start infroducing the computer equipment that starts fo
infroduce infelligence into the field devices. This lesson provides the ground work for
the next several lessons. It is important for the students to understand that PLC's are
the computer devices that take measurements in the field and can cause actions to
be taken in the field. They are intelligent programmable devices that can not only
take local readings and take high speed actions as a result of those readings, but
they are also involved in sending that information up the chain.
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LESSON PLAN 12: Data Historians — The Pl System

Section 1: Infroduction

Intro statement Purpose of this lesson is to infroduce data historians, and the basics and details of the
OsSlsoft’s Pl System. This lesson will explore how data is organized in the Pl system, and
how to search for data.

Length of Lesson 3 hours lecture

Note or advice to Understanding the Pl flat tag model and the hierarchical structure of AF will be

other teachers important in understanding future lessons. This lesson should provide plenty of hands
on access to the Pl system, allowing the students to start working with the Pl tag
search interface. They should also start to use the Pl System Explorer and use it to

build some hierarchies. Encourage them to remember that they will ultimately need
these skills for their final project. Spending time reviewing the user manuals and
exploring hands-on will pay off in the end.

Section 2: Purpose

Key questions to How does Pl compreass fime-series data®

address
What are the advantages in compressing time-series data?
How does Pl store time information?
What does a typical Pl system look like?

What is the architecture of your specific Pl system [if you have oneg)?

What are the various subsystems of the Pl system and what is their pur
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Alternative Energy Engineering | ]
o

Technology PP
College Credit Certificate {CCC) I-t' 8 -

If you are interested in sustainable energy and want to build a ﬁ'ﬂ‘ﬂ'“'
rewarding career in a rapidly growing industry, then this '

program is for you. @ +"H'ﬂ ﬁﬁ

Supervsian
Your Training: Through hands-on learning activibies in well- :Lnﬁdmaggmqt
E T B L I H equipped classrooms, you'll stud',r bio-fuels, wind and solar
energy, and environmental mapping technologies, among
other topics central to understanding current practices in

sustainable green energy generation. [] ﬁ |Ll 44
]
C O L L E G E Your Career: This unique program prepares students for iH'rnr.aI Fouvr

entry-level cpportunities in the alternative energy industry. Tachnology
Technicians and others working in the electrical power industry

( R E D I T will gain options for career growth and advancement. & |, e
11T

Keep Learning: Credits from this certificate transfer into the 11111.1
College's Associate in Science degree in Electrical Power @ '
i I:I"I-:Il]'l‘t: Enfrq.

CERTIFICATE [ e

Course Sequence

Ccc-Alt Energy Eng Tech (CCC 6272) |

Term One - Fall [ Year One)

Introduction to Wind Energy [AS5])
Introduction ty Solar Energy (AS
Total Program Credits: 18 |
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& Environmental

PALM BEACH STATE _ >
Sustainability
2 > DRAINACE EASE MENT

r BANI TANY EASE MEN

SCLAR PANELE

1.06kW Solar Pole
Mount System

Solar Powered LED
Light Poles with
Trarsformer Bases to
Store Battery & System
Controller

2.65kW Solar
Pole Mount
System

10kW Solar
Ground Mount
System
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