Bechtel Report Attachment 1 — Staffing Curves for 1 GW of Generation
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16CC
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1GCC with CCS
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Onshore Wind
Average Equivalent Personnel Per Month
(Per Gigawatt of Generation, bzsed on 100 MW blocks)
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Personnel

Personne!

Personnel

16CC ~ Critical Craft
Average Equivalent Personnel Per Month
(Per Gigawait of Generation, based on 600 MW blocks)
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Bechtel Report Attachment2 . e

Generatir{g :Capa’city Deployment Scenarios

Ca_péciw Addition Summary for EPRI Analysis
Annual Capacity Additions (GW)

Nuclear

Super Critical PC -
Super Critical PC with CCS - - - - - - - - - .

1GCC - - - - - - - - - -
IGCC with CCS - - - - - - - - 0.4 0.9
NGCC - . . . - - - . . -
Onshore Wind ) - - - - 3.0 3.0 3.0 3.0 3.0 3.0
Solar Thermal - - - - 0.1 0.1 0.1 0.1 0.1 0.1

Solar PV

Nuclear
Super Critical PC 3.2 3.2 3.2 3.2 7.8 7.8 7.8 7.8 7.8 7.8
Super Critical PC with CCS - - - - - - - - - .
IGCC - - - - - - - R - -
IGCC with CCS - - - - - - - - - .
NGCC 3.8 3.8 3.8 3.8 - - - - - -
Onshore Wind - - - - 0.1 0.1 0.1 0.1 0.1 0.1
Solar Thermal - - - - 0.0 0.0 0.0 0.0 0.0 0.0
Solar PV

"Nuclear

Super Critical PC 05| 05 0.5 0.5 5.1 5.1 5.1 5.1 5.1 5.1
Super Critical PC with CCS - - - - - - - - - -
1GCC - - - - - - - - - -
IGCC with CCS - - - - 1.8 1.8 1.8 1.8 1.8 1.8
NGCC

Onshore Wind
Solar Thermal
Solar PV

Notes:

Plant Retirements not included. - :
Renewable power capacity additions derived ﬁ'om EPRI data using renewable power shares from the U.S. Department of Energy
Anmnual Energy Outlook 2008. N i
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Bechtel Report Attachment 3 ~ Staffing Curves for the Deployment Scenarios

: EPR} Prism
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Note: The information presented above is not to be used independently of or without reference
to the study and its qualifications and assumptions, or for any commerdal purposes.
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EPRI Nuclear / Renewables - Gritical Craft
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Ap@.éndix B: :'Aiternaﬁvg"Scenaries

,._To test the robustness of results from the EPRI

: Prism analyms, NCEP asked Bechtel to model
two alternative seenanos that were based on
EPRI’s economic model, MERGE.® Using
MERGE, EPRI tested the 1mpact of various
constxalnts on the rate and type of generation

deployment Bechtel’s report to the Task Force

is int _gded in Appendl,x A and includes detailed

s,.ult,s: of these analy;s"és.

The Task Force chose two significantly different
alternatlve deployment scenarios from the EPRI

transport and storage is three times higher
than in the base case. As a result, a significant
number of nuclear and conventional coal units
are deployed. Attachment 2 to the Bechtel
report includes this deployment path.

Scenario 2 (EPRI Coal + CCS Scenario in the
Bechtel report): Assumes the levelized cost of
electricity from nuclear is 18 percent higher
than in the base case. As a result, no new
nuclear generation is deployed and a signifi-
cantly higher amount of IGCC with CCS is
deployed. Attachment 2 to the Bechtel report
includes this deployment path.

;.MERGE modehng effort:
: As with the EPRI Prism, Bechtel developed the
= Sceqafio 1 (EPRI Nuclear/Renewables Sce- workforce demand projections associated with
nar’{o in the Bechtel report): Assumes the these alternative deployment scenarios. The projec-

;«"z'%echllologies associated with CCS are not avail-  tions are shown in Figure 15 alongside the projec-
able until 2030 and the cost associated with tions Bechtel developed using the EPRI Prism.

Figure 15. Total Salaried and Hourly Jobs Created Under Each Scenario
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Appendix A and.i
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In the alternative scenarios, the peak work-
force demand is not as high as it is in the EPRI
Prism scenario. However, the workforce de-
mand increases much more quickly in the early
years. The workforce demand path in each case
is driven by the generation deployment paths
of the respective scenarios. Both of the alter-

nate scenarios assume six to seven GW of new
generation are built annually between 2007 and
2010 while the Prism analysis assumes a total
of 1.8 GW are constructed during those years.
Figure 16 shows the deployment pathway for all
three scenarios.

Figure 16. Deployment Pathway Under Each Scenario
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-Figure 17 shows the cumulative job-years for
each of the three scenarios with error bars~" "
representing the 25 percent uncertainty embed-

in the Bechtel gssumptioﬁs. As shown, the ,
EPRI Prism has the highest number of total .

b-years followed by the EPRI Nudear/Rer\le‘V\.f-. e

Job-Years

Figure 17. Cumulative job-Years for Each Scenario
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The Task Force wanted to assess the impact
of the different scenarios on the demand for
the critical skilled crafts identified by Bechiel.
Figure 18 compares the demand for the vari-
ous critical crafts under each of the different
scenarios in job-years.

Figure 18. Critical Craft Workforce Composition under Modeled Scenarios
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- Appendlx ¢ Caordmated '{rammg Prcgram

Case Stadies

o ’The NCEP Task Force on America’s Futur

Energy  Jobs discussed: the need to- 1mpr
or reestablish the trammg p1pe11n or skille

(i ~ workers in the electn i

After rev1ew1ncr anu

~“of Centers of Excellence to serve as points of

tact and resource hubs for industry trends.
he distributed and-duplicative nature of many

;m-demand ﬁelds (for examiple, nursmg/health

0 develop hlgh,y ‘:
‘for targeted mdustnes

ins an msntutlonal reputation . for o

I ov tion and responswe educa’uon a _d
trammg dehﬁery to the energy mdustry
Acts as ablokel of 1nformanon and

resources related to the energy 1ndustry
for mdustry representatwes commumty
based orcramzanons economlc develo

'ﬂy‘ment orcamzatlons commumty and

;:‘techmcal colleces secondary educatio




institutions, and four-year colleges and - IBEW Local #77

universities. - IBEW Local #125

- Translates industry research into best " . Washington State Labor Council
practices.

- Provides system coordination, coe}ch“-' Initial Lessons

ing, and mentoring to assist invb'nﬂding

sk Force identified territorialism am

statewide seamless educational and work-

related systems. i ‘community colleges and policy and matket

- Buildsa competmve workforce for the - i "’uncertamty as the key challenges to prograun i

energy 1ndust1’y i Washineto: ' development Elements of the Centers.of E xcel

lence models cr1t1ca1 10’ success have included .

Industry Partners:" support fror the state l)oard of education;
' - ownershlp of the 1n1t1atlve by stakeholders
- Awsta - ndudmg educators 1ndustry representatwes

- Bonnevﬂle Power Admlm atlon and union representatwes and pathways for

] _ commumcanon betvveen stakeholders
¥ Dam 5 :

' Case Study B: - -
',-‘-IBEW Reglonal Trammg Centers L

e The: Intema’uonal Brotherhood of Electncal
* Workers (IBEW) s1gned an agreement with
electric power leaders in ]anuary 2009 to de—




camp is designed to address remedial educa- Initial Lessons
tion, drug testing, and basic electric power
~ skills (e.g., climbing a pole for lineworkers or There is tension between the efficiencies of

time inside a power plant)... developing regional training centers and chal-
P lenges of recruiting a workforce locally. Task

The boot camp also screens potential workers .. _ Force participants suggested pairing regional

- and prep

s them for industry pre- employ- training centers that offered capital-intensive

“ment tests such as the Edison Electrlc 15 ~..tra1n1ng elements (e.g., hands-on lineworker
tute’s Construction and- Skllled Trades Selectlon ----- X tramlno components) with localized classroom-
System (CAST). CASTisa battery of aptitude based training (e.g., basic skills, electricity

 tests designed to aid in the selectlon of candl- basics). Classroom based skills Would benefit

‘dates for diverse construcuon and skilled trades from mtecrratlon with local commumtv co]leges

pa’aons CAST aini _\'dlct candldates

ipi:obablhty of success in the followmg catego-

and CBOS Addltlonally, techmcal trammg cen-

-tles of construcnon and skilled trade ]obs

Transmlssmn Sid Dlstnbutmn S

2 T’ YPower Generatron
5. Facilities and Repanr A
. Other Fac111t1es (e g Carpentry) '
Electrical Repalr )
. Machining and Vehlde Rep
Meter Serv1ce and Repa1r

2
3
4
o
6
7

U tiii’cy_ :Pé@ers

~ discussed

resolircest




Case Study C:
PG&E PowerPathway™.

prepara’uon oft sk111s physmal condmonmg,” :

and 111terv1ew and resume preparahon Wlth
the suf)port ﬁof_;’-state, fed‘eral, !

'y'accepted into the Utili‘ty Worker A/: pp
Llneworker course; candldates will under

: ‘raining. curnculum thatwill include;
B Readlng and Comprehension: This wﬂl

strengthen the candidate’s ablhty 10 read

and understand required documents such

asjob 1nstruct10ns and drawmgs con- -

struction standard. manuals and matenal

; ar - lists essenttal to performmg the Work
: ommumty college . Apphed Mathematics: Understandmg :
lates degree program calculations involving addltlon subtrac:

e tion, and multlphcatmn of ] percentaoes e

- Capstone (addmonal ursework_for stu-’

dents who. have completed a prerequisite= - P

associates degree ot-certificate)

""wncors of pole chmblng, hfI:Lng, and other
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. reqmred physmal tasks

- Industry-speuﬁc knowledge: safe w01k1ng
“practices, basic electricity, pole dlmbmg, ’
using ropes, conﬁned.worlqng spaces, T e

~and other areas of knowledce requlred to..
: perform the work. o

- Soft skills training: Tlme management
- ,mter\newmg skills, general workplace

ﬁ1_<;ommun1cat10n skills.
: Iﬁiﬁal Lessons
Task Force identified a long-term approach AT

UCCess; 1nc1ud1ncr
tent funding versus shortterm




Appendix D:
- Insights from the Analysis and Next Steps

The NCEP Task Force on America’s Future
Enefgy Jobs brought together representatives
from fhe labor, electric industry, and training
and edligational sectors to explore the existing
demographic makeup and anticipated profes-
sional neéﬁs of the electricity industry, along
with the training institutions and programs that
support thigjs sector. The report summarizes the
analysis and recommendations resulting from
this effort. Following this analysis, the NCEP
staff wants 10 highlight a number of specific
insights ab;)ut possible next steps in support of
policymaking.

Additional Modeling

NCEP sté’&" contracted with Bechtel to conduct
the analysis summarized in Appendix A. The
report Eélpplies the per-GW workforce estimates
deve}éped by Bechtel for the EPRI Prism
sce;{ario and two alternative scenarios (sum-
m:airized in Appendices A and B). NCEP staff
bélieves it is important to conduct updated es-
;,,;cimates of workforce demand as policy choices
¢ are debated to gain additional insight.

As discussed in Appendix C, the types of tech-
nologies available for deployment and the rate
of deployment determine the size, and poten-
tially the desired skill sets, of the workforce
needed. Both the types of technologies deployed
and the rate of deployment are heavily depen-
dent on the direction of policy decisions that
are currently being considered in Congress.
For this reason, we propose that economic
models that incorporate emissions limits and
complimentary policies (such as renewable
energy standards ortransmission deployment

incentives) contained in proposed climate bills
be used as a foundation for updated workforce
demand estimates. These updated estimates
should reflect potential policy decisions that
will drive actual workforce demand. NCEP staff
believes that the workforce demand building -
blocks presented in this report can assist gov-
ernment agencies and other organizations as
they develop these economic models because,
without substantial intervention, workforce
shortages may be a significant constraint on
deployment paths.

Additionally, as noted in the report, there will
Dbe state and regional variability in the deploy-
ment of generating assets, retrofit technologies,
infrastructure, and other technologies. The
building blocks used in this report could also
be used in developing future state and regional
workforce models.

- Consideration of Supplementary Factors

The workforce estimates presented in this

report focus on direct jobs associated with the

-construction and operation of electric generat-

ing assets and the associated infrastructure
and technologies. In these workforce estimatgé::
no constraints on the feasibility of low-carbgiil

infrastructure build out were examined asjféie

from workforce availability. Policymakergfmay,
however, want to evaluate potential constraints
as they work towards low-carbon infra:s.trucmre
policies. :

Additional macroeconomic factors ];eyond the
scope of the report contribute to thé complex-
ity of projections of future workfofce demand  ;
and supply and should be considéred asa paz’it !
of future work to help inform fe@éral policy‘?‘

decisions.
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. Competition for workforce: The con-

" struction workforce is not specific to the -
electrical industry and the industry wi

- likely face competition for skilled craft

workers with ofﬁé'i'"”sectors,‘jchgt may also -

. be concurrently investing in infrastructure

ii projects. SRR ¥ ;
- Industrial pélicy; Manufacturing implica-
tions should also be considered for the
technology mixes and deployment paths » :
~ considered in updvated' workforce esti-
 mates: The manufacturing jobs associated: -

‘with the low-carbon technologies deplo

- could be very significant and ¢ 1d bot

ng utility jobs, suchas -




Notes
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The Bipartisan Policy Center has engaged MOSAIC, a carbon neutral
EPA Green Power Partner, for the production of this brochure, using
100% wind power and a waterless printing process. The brochure was
printed on FSC certified stock with 100% environmentally friendly
soy-based inks. The savings below are achieved when PC recycled fiber
is used in place of virgin fiber. This project uses 3136 1bs of paper which
has a postconsumer recycled percentage of 20%.

6 trees preserved for the future

17 Ibs waterborne waste not created
2,558 gaﬂons wastewater flow saved
283 Ibs solid waste not generated

~ 557 Ibs net greenhouse gases prevented
4,264,960 BTUs energy not consumed
1,414 Ibs ghg emissions not generated
1.5 barrels fuel oil unused

not driving 1,400 miles

planting 96 trees
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