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Ql Existing Campus Utilities

Power Generation
(1948)

Chilled Water
Plant #1

(1951)

Chilled Water
Plant #2

(1962)

e 4 Superheated Steam Boilers
e 4 Steam Turbine Generators
e 16 MW Power Generation

e 5 Chillers
e 5,000 tons Electric Driven
® 6,000 tons Steam Turbine

e 3 Chillers
e 5000 tons Electric Driven
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Project of the Year 2012 7=c1+"m£:

2013 ACEC- Texas - Gold Medal Engineering Excellence — Energy

2013 ACEC — National Recognition Award - Energy



@ New Utility Plant #4 (UP - 4)

Solar Taurus 70 York 2,500 ton Rentech HRSGs

: Chillers (4)
Combustion @ 10,000 tons 75Klbs/hr (2ea.)

Turbines _
Generators (2) Future (3) Pa%léigljgs%?”er

@ 7.5 MW @ 2,500 tons

Total 15 MW Totatl 17,500 Total 210klbs/hr
ons




Ql Training Is Required by Specifications

Equment Tralnlng
Vendor Responsibility by Specification
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® Why Systems Training?




Ql Train Staff - State of the Art Facility

2012 State of the Art
CHP & Chiller Plant

‘50s & ‘60s Steam &
Electric Chillers

1948 Vintage
Power Plant

( Capital Investment $60MM



Ql O&M Staff Training

Two Parts

Vendor Training Systems Training

Equipment Specs By Contract



Ql O&M Staff Training

Vendor Training

— Typically found in MasterFormat
= PART 3.0 - EXECUTION

— Generally for most if not all major equipment
» Gas Turbine Generators
= HRSGs
= Package Boilers
= Chillers
= Cooling Towers
= Switchgear
= Pumps
= Gas Compressors
» RO/Water Treatment
= Emergency Gen




Q| O&M Staff Training

Typical Example of Requirements
Found in Specifications

3.8 TRAINING

Engage

A factory-authorized service representative to yain Owner’s
Operatio '

& Maintenance to adjust, operate, and n the blank)

This iIs much too
Generic




Ql O&M Staff Training

15

TRAINING

B

Provide training, at e Owners facilty, for the folowng parsonnsd 50 that the
Owese can cgerate, mantan, cange system confQuration, and fepir Ihe

compiate
2 muitiple shift

systen:

1 Trainng for Of
scheade

Sessont wil be hetd for adcn of e folowry groups,

B Tl Ooarakon (AT O 4 A0S v Bwos W8

s Sl D9 0

2 Separate tranng

nowo
-

Prowde competent, taciory authortted personnel 10 provage complels tramng and
Instrucion to O&M persannel

hmnmmmdmmum nstructor must have at lesst

5 years euper ¥ e O d Course % Primary language
must be English
Provide faming manual that ncudes, as 3 minimam, the following

Course obiective

Course cutine

Theory of cperation

Case shuows MGt smonsTans appication aperation, Toubieshootng,
fepar and martenance of equprment.

Notes at and
MANLICAARCS OPSration and Manienance maruals
List of redlerences for further independernt study

PO AW

Overview Traning for groups:
1 Course shal cover, as a minimum, the folowng opies for 15 1o 20
persons
a Descibe CTG  agupment,  ntercorvecions.  luncions  and
CApatbties.

f Revew sysiem terminctogy, ablveviatons and aconyms.

Onerm'rrm
raning course shal be conducted at tmes that accommodate 2
mutighs shift scheduie A minimum of four, eight-hour. on-sts traning
SEGEINS are required
2 The course shal be an in-depth mstruction on e CTG and Package
squpment

You will not get it....!!!

If its not

% shal wnatie T Owneds Goeraion 10 be praficeed i 1o
lopies, a6 & et
p Norer Opeiaton and dntiom of sgupsas
DONSS JCHO0S I Trdwas and sofware Aies.

in the Spec...

PIOONSE % Biystem sarms.

padteng and JCatng semporms
marnace 1 pOCESS CONDO! Systen

sl 0P herag concepes and Methods.
e Traneg

MAYGIINCE SNAR 10 0000 IN N0 SEDMALE 200 istoal 3
v oroies 1o i Mol of the workdorce of one time
=l 3o an ndeprh Fefrucion om the CTG ang Package

a

n
shal snatie 1o Owres Goeranoe 10 be prafickst = e c

Lopies, 3% & rreseraen a
. Mo Opeistan and dtaimn of squpssen .

“mumnwwmﬂm ]

P System alams.

oo Tratning Sor CTG- Mechana

a e e ol -, 2

208 LS PLANNG 02 CONSONINNG a
o T .t u

oy
\mmm-mm Wiactmant polnty, oz | <
e for combastor. et g
Sath nsgectons
Casing emoval Consoatons
Searng o‘m ana vust) STy, REpecton, and

Tyvens
161 Genersior conr removal Nspection. ausambly
1T) Fitery, thwer conmumatie Serme
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3l SegN  and  Operatoral  chanclemnas  of  the Memhancl
-t and

Mwnnm Tmm for cm Mecnanes
ana

Stan<p Mo Cparaton and stiomn of sgupssm
ROWoNse JCH008 0 Mg and software Aodses.
Rotoonse % systom sarms.
Nodtpng and ocatng sempomms

Rovew marice 1o pOCess conbol systen
Cortrol op kremg conospes.

MATGNaNCe SNA Do CON0LCHD I N0 SEOWAte 200 ouedCal

wesyns in order 1o Fain Rl of the workiorce ot one time
The course shall Se an ndepth refrucion om the CTG ane Padkage

equiprment
The couse shal snatie e Owre’s Goeraion 10 be profickest = o
fodnedy) LS, 38 & MriseTuen

Start<p, Mo Cpeostan and ststim of sgupsent
hmmumnmwmlh‘u

Garanal Sugn wd cpeoea churacertes o e
Gatmeal 1 m bt e "y ',

DOstage plonng and consoentony jpmmeni] or comtusion hot
D25 DAL, MEROr vamais

o T -t

L \mmmwmmm -
n Oaamamttarmansemtsy egamnd for comtastor. ot g

Sath Nsgectons
B Casing removal consoratons
9) Seang adad M fUvusl) dSESOTRY, REECION, aed
. PegELATON ~ vaemwwd;'wm
J g { ng. )

14)  S2rIng package and lTing poar

16)  Genergor cooer removal. nspection, aasemby
1T) Fitery, othwr conmumiabie Serme



Ql O&M Staff Training

15 TRAINING
B Provide training, at e Owners Tacilty, for the folowng parsonné 50 that the
Owmie can operate, mantan, hange system confQuration, and fepir he

compiate systeny
1 Trainng for Operatons snall D conductad 1o accommodate 3 multiple shift
schease

2 Separale ranng Sessons wil be hatd for ascn of e followry groups,
ENginescs have an oplion of atendng any session Tey want:
a Plant Operators (MNMUM of 4 SESS0NS OVer Trss weeks)
b MECTanical MaIneeancs Techncians (Mnmwm of 2 sessions;

c Electncal/ Instrumentatcon Mantenance Technicans (Mirsmum of 2

Sassons)
b ] POoe 10 project choseout and Sekd Acceptance BEtng, provioe Yanng plan
and schedule nclucing He folowng information

a st of chasses/oourses
h Description of course
c Duraton of course

d Sequence of courses.

=} Provde comg = T T complels trarng and
S Op e EN persanrel

C Cvide e rarme and resume of peoposed nstuctor, instructor must it et
5 years SupRrencs RaChing the Sesignated Course  INSrucions primany LINGLS08
must be English

=] Provide ¥aning manual that Nouoes, as 3 minimam, the following
1 Course obyectiee
2 Course cutine
3 Theory of operation
4

Case shugws Mat Usmonsyans appication. aperation, Toubieshootng

fepar and martenance of equgrment

L Notes it supplement and enhance Infematon prowded In the
MANSCAIers OPSration and Manienance manuals

a List of redlerences fof further independent study

Overview Tewning for groups.

Course shal cover, as a mnimum, the folowng pes "5 1o X0

RGOS

a gobe CTG agupment, nlerccces s funcions  and
AP

I Revew sysiem terminatogy, abtveviatons and aconyms

F Oparator Trawing
1 Operator-aning course shal be conducted at tmes that accommodate 3
multighs Shift scheduie A minimum of four, eIGNE-hour. on-sie tTalnng
SESEINS Are fequINed
2 The course shall be an in-depth nstruction on e CTG and Package
squpmarnt




Ql O&M Staff Training

Linking the Two Together

Vendor Training Systems Training
« Chillers * Chilled Water System
« Cooling Towers « Condenser Water System
« Combustion Turbines :.. Power Generation Systems
« HRSGs e Steam System
 RO/Water Treatment « Makeup Water
« Switchgear » Electrical Systems




Ql Course Development

ADDIE Model

Analysis

Design

Deve

Imple

Evalu

[Stand-up training (classroom)
Self-instructional print

Type of Training per 1 hour

Instructor-led, Web-based training delivery (using software such as

entra, Adobe Connect, or WebEx-two-way live audio with PowerPoint)

E-learning Developed without a Template

‘ext-only; limited interactivity; no animations

[Moderate interactivity; limited animations

High interactivity; multiple animations

E-learning Developed within a Ter,

e

Low Hours

Per hour of Instruction

43
40

I
High Hours

Per Hour of Instruction

185
93

Type of Training per 1 hour Low Hours High Hours
Per hour of Instruction | Per Hour of Instruction
Stand-up training (classroom) 43 185
Self-instructional print 40 93
E-learing Developed without a Template
Text-only; limited interactivity; no animations 93 152
Moderate interactivity; limited animations 122 186
High interactivity; multiple animations 154 243

o




Ql O&M Staff Training

Components
CHP & Cogen - Highly Technical Subject Matter

Specifications TAB Report
Vendor Submittals As Builts
Drawings Change Orders
P&IDs Performance Data
Machinery Arrangement O&M Manuals
Seqguence of Ops Lock Out/Tag Out
Screen Shots Safety Procedures

Commissioning & Startup Data Startup/Shutdown



Ql O&M Staff Training

Training Tools

PowerPoint (Since early 2000)

Simulators

Video

Self Paced Training

Technical Manuals



Ql O&M Staff Training

Many Stakeholders

— Owner/Client
— AE Firm/MEP/Owner’s Engineer | .« y
— Equipment Vendors/Suppliers
— CMR

— EPC/EPCM

— SME

— Sub Contractors
— l&C

— O&M
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Integration of Training w/Vendor Training

Training Session 1 - Plant Operators

April 18th - April 21, 2011

TIME

7:00AM to 9:00AM

Monday - April 18, 2011

Jack Kelly - Condenser Water System

9:00AM to 12:00PM

Brandon Baldwin - Tower Engineering - Cooling Towers

12:00PM to 1:00PM

Lunch Break

1:00PM to 4:00PM

7:00AM to 12:00PM

Jack Kelly - Condenser Water System Tracing (plant/classroom)

Tuesday - April 19, 2011

Jack Kelly - Chilled Water Piping & Valves (Plant & Classroom)

12:00PM to 1:00PM

Lunch Break

1:00PM to 4:00PM

7:00AM to 10:00AM

Keith Averitt - Paco Pumps - Chilled Water & Condenser Water Pumps

Wednesday - April 20, 2011

John Chaplin - Siemens - Electrical System 4160 Volt

10:00AM to 12:00PM

John Chaplin - Siemens - Electrical System 480 Volt

12:00PM to 1:00PM

Lunch Break

1:00PM to 4:.00PM

7:00AM to 9:00AM

Chris Richards - Yaskawa Electric America - VFD's

Thursday - April 21, 2011

Jack Kelly - Acid System, Chlorine, and Anti-Scalant Systems

9:00AM to 12:00PM

Steve Titus, ChemTreat - Cooling Tower Treatment & Water Chemistry

12:00PM to 1:00PM

Lunch Break

1:00PM to 4:00PM

Steve Titus/Jack Kelly - Plant Water Treatment Systems

Note:

30 miniute break in morning sessions
30 minute break in afternoon sessions




Ql O&M Training - Classroom & Field

PUTTING IT ALL TOGETHER




Ql O&M Staff Training - Elements

* Write training requirements into Specs

* Begin early in design process

* Coordinate with Cx

* Be realistic in estimating project scope

* Account for Vendor Participation (no shows)
* Accommodation of clients multiple shifts

* Educate client on level of effort required

* Deliver what the client expects



Training Approach

* Don’t leave training to end of
project..!!

Pin the Tail on the Donkey Approach

Not the way to go...!!!



JACOBS Q|

CHP FACILITY TRAINING
THE UNIVERSITY OF OKLAHOMA

Name: Jack Kelly

Title: Project Manager
Phone: 817-347-7636

Email: jack.kelly@jacobs.com
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