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WHY WERE WE CALLED UPON?

Performance : o
Review Existing System : grated Pro
Measurement
Controls platform
e Establish KPI Protocols * Review the existing e Provides realistic
e Assess the Project Controls projection of fiscal
performance of the processes, procedures budget and earned
program and systems value assessment
e Assist the Executive e Perform GAP analysis e Allows adequate
Management in e Recommend best scalability on the
improving the practices design of the system
performance of the so that it can be
program implemented

enterprise-wide on
other programs
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STATE OF EXISTING SYSTEMS

Lack of integrated
schedule/cost system

Inadequate project capital fiscal

budget planning

Performance measurement

lacked earned value assessment
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OUR
APPROACH /
STRATEGY

Understand the Enterprise Structure of the Organization and how costs need
to be tracked

Develop Enterprise Project Structure (EPS) / Project Work Breakdown
Structure

eEstablish Work Breakdown Structure keeping in mind the Enterprise needs
eEarly decision of what not to change (Accounting system) to optimize the path of leastresistance
*Map the Accounting data to integrated schedule/ costsystem

Start with Pilot Project

eSome Project Managers were apprehensive.
*Note chosen project was an ongoing project

Develop Master Schedule

eEmulate the Enterprise Structure / WBS in Scheduling System
eKey Activities and Milestones
eCost Load at the activity / work packages level

Implement Earned Value Management

eCompare with Actual Cost at a higher level of the WBS
eCapture Accruals
eConduct Intellectual Interrogation of the numbers before publishing them

Develop Dashboard Reporting

eExcel, Visio, Microsoft Power Bl
eUse Combination of WBS and Activity Codes in P6

Derive Fiscal Budgets
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BCWS (Budgeted Cost of
Work Scheduled)—Planned
Value (PV)—Cost of work
plannedfrominceptiontill
the desired date.

CPI— Cost Performance
Index =EV/AC

BCWP (Budgeted Cost of
Work Performed) —Earned
Value (EV) - Cost of work
earnedfrominception till
the desired date.

SP1— Schedule Performance
Index =EV/PV

ETC — Estimate to Complete
=BAC-EV

SOME KEY TERMINOLOGY:

frominceptiontill the
desired date

CV — Cost Variance=EV - AC

EAC — Estimate at

Completion=AC+ ETC

BAC — Budgetat Completion
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THREE
PROGRAMS
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PROGRAM 1

* Program 1 involved extending and modernizing transmission lines
and various power substations. Budget: $726 million.

* On-going Program
* Pilot program
* Only accounted Cost. No resources.

* We established and implemented a Scalable integrated Project
Controls Management (PCM) platform that integrated the
management of schedule and cost in a way that enables consistent
and structured assessment, projecting / trending, and performance
reporting throughout the life of the program.

* Developed Realistic Fiscal Budgets.
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PROGRAM OVERVIEW

PROGRAM

Site #1 Site #2 Site _#3_ Site #4 Site #5
Transmission Transmission Transmission Transmission Transmission
Protective Protective PV20 Breaker & CEC Substation Massena
Relay Relay Submarine Relay LEM Massena 765/230KV
Replacement Replacement Cable Replacement (765 & 345KkV) Substation LEM Autotransformer
Replacement (BARR) Replacements
. Switchvard RobertMoses Remote CEC Protective Massena Sub
SW|E(:EhI\)//Iard LE|\3/,|a Switchyard Substations Relay Reactor
LEM LEM Replacement Refurbishment
CEC Sub Auto
" Unesupport | | Grilageriower | | o - " efurbishmen
l Worip u Four?dations i - TowerPainting ' | CortenSteel | = Insulators : Refurbishment
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ENTERPRISE PROJECT STRUCTURE (EPS)

Level 1
_—
Profit Centers

Level 2
Programs

Level 3
E——
Regions
Level 4

EE—
Profit Center
Codes

Level 5
CPR's

Level 6
——
Tasks

Level 7

Work Packages

Level 8

e

CPM Activities

Enterprise WBS

=

|
| Transmission | ‘Generation & Transmission;
— . —
Program #1 Program #2. Program #1 Program #2

s ———

CPR208| |CPRSS3 CPR1162| |CPR1163| |CPR700 CPR 558 e CPR 557

| | | |
| Engineering | | Procurement | Installation (Construction) |

99 project Controls
L J EXP O

Washington, DC - USA



WORK BREAKDOWN STRUCTURE (WBS)

Level 3 Reglon
Regions

% Profit Center
Profit Centers (NT)

CPR 553

Level 5 Project

EEE——
Projects (CPR)

I I I I
Level 6 Installation

Tasks Pre-Engineering Engineering Procurement (Construction)

. Equipment
Level 7.A Bays/ Construction Bays/
Procurement Others

Work Packages Others Bid Package el
I

1
[ | | | | | |
Level 7.B Contractor| | Contractor| | Contractor Other Equip ID Equip ID
> #1 #2 #n Breskers| | MOBS Equip / Other / Other Bava
Work packages

Bays/ | | Pre-Outage/
Others | | Close-Out

Level 8 Contractor CPM
CPM Pre-Engg. NYPA Engg. Construction Bid Package Equipment Procurement Package Delivery Install Activities

Activities Activity Consultant Engg. Activities Activities Acceptance NYPA

Install

EXPFPO
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Enterprise Structure 02-Now-17 10:45

Praject 1D Propect Name

ST Transmission
Zp LEM Life Extension and Modemization Program

CPR 20881 HIAGARA CPR 209 - Bassbne - DD 5.31.16
| CPR 20882 HIAGARMS CPR 209 - Basabne - DO 5.31.16
| CPR 209U HIAGARMA CPR 208 - Update 1. DD01.01.17

| CPR 20002 NIAGARAM CPR 208 - Update #2 - DD 07.01.17
| CPR 200U3 HIAGARM CPR 208 - Update #3 - DD 08.01.17

| CPR 20983 MIAGARMA CPR 209 - Baseline 83 - DD 5.31.18
| CPR 55381 MIAGARM CPR 553 - Baseline #1 - DD 5.31.18
| CPR 58382 HIAGARACPR 553 - Baseline 82 - DD 5.31.18
| CPR S83U1 NIAGARM CPR 553 - Update #1 - DD 01.01.97
| CPR 5532 MIAGARMACPR 551 - Update #2 . DD 07.01.17
| CPR S53U3 MIAGARMACPR 551 - Update #3 . DD 08.01.17

CPR 55383 NIAGARA CPR 553 - Baseline 83 - DD 5.31.18

t Lawrence Trans
| CGPR 700B1 ST LAWREMNCE CPR 700 - Baseline - DD 100,03.18
| GPR 700U ST LAWREMNCE CPR 700 - Update #1 - DD 04.01.17

ENTERPRISE
PROJECT

| CPR1182U3
| CPR 118283
| CPR 118202
| CPR 116281
| CPR 118282
| CPR 1182U1

ST LAWREMCE CPR 1182 -
ST LAWREMCE CPR 1182 -
ST LAWREMCE CPR 11682 -
ST LAWREMCE CPR 1162 -
ST LAWREMCE CPR 1182 -
ST LAWREMCE CPR 1182 -

Upcdaste 83 - DD 08.01.97
Bassine #2 - DD 10.03.16
Update 82 - DD O7.01.17
Basabne #1 - DD 10.03.16
Bassine #2 - DD 10.03.16
Update #1 - DD 07.01.97

| CPR 116381 ST LAWREMCE CPR 1163 - Bassbne - DD 10.03.16

| CPR 116382 ST LAWREMCE CPR 1163 - Bassbne - DD 10.03.16
] CPR1183U1 ST LAWREMCE CPR 1183 - Update #1 - DD 03.01.17

| CPR 1163U2 ST LAWREMCE CPR 1163 » Update 82 - DD 07.041.17

| CPR TOOBZ ST LAWREMCE CPR 700 - Baseline 82 - DD 10.03.18
| GPR 70OU2 ST LAWREMNCE CPR 700 - Updale #2 - DD 07.01.17
| CPR 700U3 ST LAWREMCE CPR T00 - Update #3 - DD 09.01.17
| CPR TOOBS ST LAWREMCE CPR 700 - Baseline #3 - DD 10.03.18
| CPR1163U3 ST LAWREMCE CPR 1163 ~ Update 83 - DD 08.041.17
| GPR 118383 ST LAWREMNCE CPR 1163 - Basebne #3 - DD 10,0316
XT: TGS KV Transmission
MASSENACPR 558 - Baseline - DD 6.30.2018

Central New

STRUCTURE

BT: BG Transmission
| CGPR 118181 BG CPR 1161 - Bassline#1 - DD 05.31.18
| CPR 118182 BG CPR 1161 - BassfinedZ - DD 05.31.18
] CPR 118183 BG CPR 1161 - Bassfined3 - DD 05.31.18
] CPR 1181U1 BG CPR 1161 - Update#1 - DD 05.01.17
| GPR 118102 BG CPR 1161 - Update#2 - DD 07.01.17
| CPR 1181U3 BG CPR 1161 - Update#3 - DD 09.01.17

| CPR S5TE1 CEC CPR BST - Baselne - 0.0 05.31.16
| CPR S5TU3 CEC CPR 557 - Update#3 - D.D 09.01.17
| CPR 55TB3 CEC CPR EST - Baseline#d - D.D 01.01.17

A=COM
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MASTER
CPM
SCHEDULE
(SUMMARY
LAYOUT)

TLEM Master CPM Schedule 15-Oct-17-13:40
. Page 1 of 3
Layout 1 - Summary
Ay 15 Currant Biarl | G Finish  TF
Enterprise
" AGENCY B1a7 38 1]bar 10 &
Transmissicn B147 15-Mar-10  08-n-3  ISMar10A  22Doc33 0 5748260504
Litu Extension and Modemizatian Frogram BI47 15Mar-10  08-ln-3 | ISMari0A | 22Docdl 0 5748263504
" Westam How York M40 02-Jan13 | 27.May25 | Ol-Aupi3A | 27-Map26 0|  5224,147.563
T Niagara Tran smis sion 3480 | 02.Jan13 | 27.May28 | Ol-Aupi3A | Z7-Map26 0 5224,147.563)
HIAGARA CPR 208 - Updais &1 . 0038117 221 Zhunid OdNowM  0ZhunddA 01-Now3d 1 1az3m 7y
| Major Millestomes. IT20  OZ-Jun-14 01-Now- 24 0Z-Jun-14 A O1-MNow-24 1 50|
Pre-Engineering 170 | 0Z-Jun-14 23-Jan-15 0Z-Jun-14 A 23 dan-15 A 10,315 051
Enginesing 2190 [05-Jan-15_ | 0B-An-23 | 0SJani5A | 08-Jun23 37
|Procusmmant 215 [O7-Sep-15 130323 | O7-Bepi15A | 130223 206
Instalation | Construction 2300 [07-50p-15 | OT.Now24 | O7-Bep-15A | O1-Now24 1|
Direct Expanses 2721 [02-hin1d_ |O4Now2d | 02JunidA | OlNowzé 1] 54260423
Indiract Expenses 2721 [02hun1d | O4Now2d | DZ-JunddA | O1-Nowzd 1 510034
|mmbﬂ-umn-mﬂ”1.‘? 3450 OZ-Jan-13 ZT-May-28 0113 A ZT-May-26 =] §151 838 383
Major Miastones. 3607 | 31-Mat-16 | 27-May-36 | Ol-hug i3 A | 27-May36 a o[ T T T
|Fre-Engineerieg 615 |O1-ug-13 | 1500015 | Ol-fug 134 | 15-Dec15A 57 078
Engincaring 3180 | 02-Jan-13 | 19-Mar-25 1T-Feb-14 A | 19Mar-25 48] S16TB4E13 LT
Procummant 2810 |Z3Fah-15 |2BNow25 | Z3Feb-15A | 28Now2S 128 538584307 1l
Instalation | Construetion 38 |03-Nov14 | 27.May25 | O3NowidA | 27.Map26 0] 5104279287
| Direct Expanses (3213 | 01-AugA3 | 2BNow25 | OlAupi3A | ZB-Nowzs 0| SIBEZSOES| L el
Indiract Expancses 3213 | 01-Aug-13 | 2BNow25 | Dl-Aupi3A | 28-Now2S 0| $13.747424
lNOI’(hﬂﬂ Maw York E581 | 15-Mary-12 08-Lan-34 15-May-12 & ZZ-Doc-33 0 5303993 540
BT 5t Lawrence Trans mission | E581 | 15-Mang- 12 .-JB.JM-3-‘- | 15-May-12 & | ZZ2-Doc-33 0. £251,871 513
|57 LAWRENCE CPR 1162 - Upsate £3 - DD 09.01.17 2792 6 26 09-Bag-16 A 0 sE3703451
Major Milastonss 2792 |09-Sap-16 | 24May27 | (B-Bep- 16 A o 50|
[Pre-Engincering |08-Sap-16 | 31-Mar7 | 09-Bap-16 A | | $2,854,300|
|Enginewing 03-AprAT | 2B.Mow25 | DBudanATA | ZB-NowZS 193] 10029254
Procurament [8ujuldB | 24Fab27 | 08-hik1B | 24-Feb27 63 §8B43429)
.I:mswann.'lnlullalian 2472 | 15-Bap-17 24-May-Z7 01-Dw- 17 24-Mary-3T 0 31 585
Direct Expenses 2792 |08.S0p18 | 24May27 | (9ep 1SA | B4-May27 a|  s@21058s]
Indirect Expenses ITH2  OS-Sap-16 24-May-Z7 05-Sap- 16 A 24-Mary-3T 0 $3,033 452
ET LAWRENCE OFR 700 : Update ¥1 - DD 8.0 17 .5531 .|m|= .“m! | A5-May-12 A | ZZ-Dec-33 0. 156,578, 18]
Major Milastonas 5625 | 15-May-12 |08-kn-3 | IEMapiZA | Doe3d 0 50|
|Pre-Enginesring HE1 | 15-May12 | 23.0ec18 | I5-MayiZa | 23.Dec18 4 50| H
Enginesing | 3460 | 0-Doc13 | 26-Mar2F | 20-Deci3f | ZEMar2? M2 SIATIEE = o e s
| Procusmast 4722 | 14-May-34 | 05-Jul-32 MMay- 144 | 1T-un32 B4 SITDIEET I TR 3e et 0 g ey g
Construction | Installation 516 | 15-May. 34 |08.an-34 | I5-MapidA | 22.Dec33 0|  $82843507
Direct Expanses BE31 | 15-Mary-12 30-Doc-33 15-May-12 A ZZ-Doc-33 =] 521,990 512
Indiract Expanses 631 |1EMay12 |30Decd3 | 15MaypiZA | 2Z2Doc33 0 §T45,101
| 5T LAWREMCE GPR 1163 - Updata #3 - DD 08117 5M5 1SMae12  19Fee32  ISMaplZA  18Feb32 B0 531688843
Majos Miastanes. 4255 |30-000-15 | 19Fen-32 | 15-May124 | 19Feb-i2 B0 [
Pre-Enginoering 406 |15Map12 | 19.0eci3 | I5Mayi2A | 10Dec13A | s1,809,50]
Engineering 00| Od-Jul-18_ | 25-Mar27 | OAMLIEA | ZEMar27 1388 STOT3SES
| Procusmmant 3704 [12-5ap-17 | 2.Nowdl | 12.56p17 | 20.Nowd1 64 §1401908)
Construction | Installation 4636 | 15-May- 3 | 15Fendz | A5Mapidd | 1SFeba32  BD| 514130360
| Direct Expunses BA25 | 15-May.12 | 18Febd2 | I5-Mapi2A | 15.Feb.32 80| 54,581,500
Indirect Expenses E145 | 15-Mang-12 | 18-Fob-32 | 15-May-12 & | 18-Feb-32 !10. §2,733 064
XT: 765 KV Transmission 1704 | Z20Feh17 | 31-Aug23 | 20-Febi7 | S1Auge3 0 S5Z028.08
MASSENA GPR 558 - Basaling- DO 6302016 1704 0Feh-17  3-Aug2l  A-FebT 3Age3 0 $52028,08)
Major Milastonss 1704 |20Fab-17 |31-Aug23 | 20-Fab7 | 3Ag22 0 50|
|Pre-Enginesring 3N |20Feb-17 [30-Ap-18 | 20Feb17 | 30Aprid 0 $250,000]
Enginesring 1803 | FobA7 | 05422 WFebd7 | CE-hhZZ  17Z|  SAEITSTE
PFrocure ment 1206 | 29.0ct-18 12-Jun-23 290ot-18 12-Jun-23 58 514,818 512
Canstruction | Installation | 1176 | FobA8 |3.Aug23 | BFebds | A2 0| 521,609500)
Direct Expenses 1704 | Z0-Fab-17 31-Aug- 23 20-Fab- 17 31-Aug-73 0 $2,254 514
Indiract Expanses (1708 | m0Faba7 | 3tAug2s HFab AT | 31-Augad o szamsms ; ; ; ; ; ; ; H H H
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TLEM Master CPM Schedule
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22-Fe-17 A §ns0m8z|  [2aFear
New York Power Authority 22Fet-17 A 23-Dec-19 11,509,824 22-Feb-17 F1-0e1-19
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METHODS OF MEASURING WORK

PROGRESS

AACEI proposes six methods:

Units Completed
Incremental Milestone
Start/Finish
Supervisor Opinion
CostRatio

Weighted or Equivalent Units

Establish ‘Rules of Credit’ tailored to your project

“Soft” Effort: Many a times physical percent complete is subjective. One may tend to be over optimistic/ pessimistic.

Apply Reverse Psychology

Apply Physical Percent Complete

Calculate ETC

Askyourself—Is ETC sufficient to complete the work?
Assessandre-apply physical percent complete

Last check— Afterapplyingthe Actuals

99 pProject Controls
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T-LEM Program - Physical Percent Complete /Earned Value Credit
Rules

Procurement
Deliver Equipment on Site: 85%
Acceptance Testing on Site: 15%
Construction
P RO G RA IVI By Contractor: Based on progress reported on the Schedule of Values / Payment Line Items reflected in Contractor’s payment request
By Owner: Assessment by RE on the ‘Physical’ percent complete of construction activity
RULES
Design
O F Activity shorter than 45 Work days: 50%/50% (start/finish)
Activity greater than 45 Work days: Assessment by PM/Design Task Leader on the design activity based on following incremental
c R E D IT milestones:
® Issue for In-House Review: 70%
® Issue for Owner review: 80%

® |[ssue for construction bid package: 100%



Resource Name -| Cost Eler -| CE Name ~| Mame of offsetting al - 2013 |- 2014 - [F2015 - [F2016 - [F2017 -|Jan 2018 [-|Feb 2018 [-|Mar20012 [- Apr2012 - May20i8 |-|Grand To) VBS - Org -lCi-k

810123 Project Mgmt-SIT 5272022 3264414 8! Pre-Engineering CHT-PAC-H-PRETHEZ: 810129,
Indirect 850003 Capital Indirect OH 10859.61 23538.71 LL 0] ki Pre-Engineering CHT-PAC-H-PRE1H345 350003,
Gieneral Maint #0028 General Maint-S1T 270.56 F0.56 Pre-Engineering CHT-PAC-1-PRE1N310.810028.
Suitchyard Maint 683100 Diesign Eng-Consult AEIS LLC Pre-Engineering CMT-PAD-N-PRE1MIZZ BE300.AEIS
Instrument & Control #10030 IBC-5IT Pre-Engineering CMT-PAD-1-PRE1M400.210030.
Diesign & Drafting £10014 Orrafting-CH T Pre-Engineering CMT-PAD-1-PRE1MS30.210014.
210015 DOrafting-5IT 24867 76.2 P4_87 Pre-Engineering CMNT-PAC-1-PRE1MNE20.210015.
P wWestern MY GE1400 Other Business Meal: EYERYDAY GOURMET 3906 BO0E Indirect CMT-PAC-12-DIRLHEZZ EEMODEVER
GE1400 FAYORITE'S PIZZERIA 2725 P725 Indirect CMT-PAD-12-DIRLHEZZ BEMO0FAYVD
672100 Cont Srv-LabourdMat | BUFFALD ENYIRONMENTAL 437N 158863 .94 Direct Environmental CMT-PAC-12-DIRLHEZZ 672100 BUFF
683200 Conztruct Mgt-Consul NPTS INC 39089.68 123474.35 31360.51 1904 54 Direct Conzultant CMT-PAD-12-DIRLHEZ2 B83200NP T
683200 RCM TECHNOLOGIES INC 45728 & Direct Conzultant CMT-PAC-12-DIRLHEZ2 £23200.RCHM
PI-Morthern MY 671200 Diezign & Drating HAROLD MOORE & ASSOCIATES INC 2800 Engineering Conzultant CMT-PAD-12-DIRLHEZ2 ET1200HARL
683100 Design Eng-Consult Mise CiA-Liab-Hgtrs -58000 Acerual Engineering-Consultant CHT-FAD-13-DIR1HE2 3683100 Mise
683100 RCM TECHNOLOGIES INC 29565 Engineering Conzultant CNT-PAD-12-DIRLHEZ2 623100RCM
683200 Conztruct Mgt-Conzul CITIBANK BTA CC-CONTRACTOR AIR CHG 1376.2 BF6.2 Engineering Conzultant CMT-PAD-12-DIRLHEZ2 623200.CITIE
683200 Misc CkA-Liab-Hqtrs 58000 38116 -38116 Beerual Direct-Consultant CMT-PAD-12-DIRLHEZ2 623200 Misc
683200 NFPTS INC 1828643 31852.41 e 84 Direct Conzultant CMNT-PAD-12-DIRLHEZ2 683200 NP T
683200 RCM TECHNOLOGIES INC 41915254  1455344.35 509069.53 63634.11 244 .53 Direct Conzultant CMT-PAD-12-DIRLHEZ2 623200.RCHM
PIM-Transmission 682300 Expert-Witness Conz - Mise CkA-Liab-Hgtrs 545000 -545000 Beerual Direct-Consultant CMT-PAD-12-DIFLHEZE 622300 Misc
682300 RCM TECHNOLOGIES INC 89870 Direct Conzultant CMT-PAD-12-DIRLHEZE 622300.RCHM
683100 Dezign Eng-Consult  AECOM USA INC 101583 61 7032 3166067 M7 28 Engineering Conzultant CMT-PAD-12-DIRLHEZE 683100.AECT
683100 Misc CkA-Liab-Hqtrs 62429 44 -24922 32 75276.02 TRRE3. 14 Accrual Engineering-Consultant. CWT-PAD-12-DIRLHEZE E82100 Mise
683100 RCM TECHNOLOGIES INC 5400 Engineering Conzultant CMT-PAD-12-DIRLHEZE E23100RCM
683200 Conztruct Mgt-Consul AECOM USA INC 125309.37 5947164 14 .01 Direct Conzultant CMT-PAD-12-DIFLHEZE 683200.AECT
683200 Construct Mgt-Consul 5694.03 p4.03 Direct Conzultant CMT-PAD-12-DIRLHEZE 623200.Cons
683200 Misc CkA-Liab-Hqtrs 120000 263054.53 -277869.53 -105185 67176.34 -67176.34 Beerual Direct-Consultant CMT-PAD-12-DIRLHEZE 623200 Misc
683200 NPTS INC 2714.28 .28 Direct Consultant CNT-PAC-18-DIRLHEEE23200.NPTE
683200 RCM TECHNOLOGIES INC 653765.37 5344542 303059.01 39710.401 54638 13 53047.41 176R85 1 Direct Consultant CNT-PAQ-18-DIR1HE2E 683200.RCM
689900 Other - Consulting BUREAU ¥ERITAS NORTH AMERICA INC 5592.17 92.17 Direct Consultant CNT-PAQ-18-DIF1HE2E.E23300.BURE
810129 Project Mgmt-SiT 4699.52 978185 17003.35 14377.35 HI02.5% THEAS 6O 3.07 Direct NYPA CMT-PAQ-18-DIFHE2E.810129,
Indiret 850003 Capital Indirect OIH 27524.83 108269.3 52893.75 56729.67 672,62 -1076.67 nro0s 2863.96 6958.06 26 .03 Indirect CNT-PA0-18-DIR1HI45.850003,
Design & Drafting 810014 Drafting-08T 156816 8267.28 5454.34 650,98 1301.96 3728.34 17754 739.75 3| .65 Engineering NYPA CMT-PAC-18-DIRLNG30.510014.
810015 Drafting-S1T 34254.31 22917.15 19674 .48 52091.97 15673.62 18602.86 2579.48 16 .87 Engineering NYPA CMT-PA0-18-DIFLNG30.51005.
Protection & Control 683100 Design Eng-Consult ROTATOR STAFFING SERYICES INC 1278.2 PT8.2 Engineering Conzulkant CMT-PAC-12-ENGLHEDG.E53100.ROT,
810021 Engng Suppart - 0T 214.35 .35 Engineering NYPA CNT-PAD-12-ENGILHEDE.S10021
810022 Engng Suppart - 5T TT4B7.03 120120 7826.91 20088394 Engineering NYPA CMT-PAC-12-ENGTLHE0S.810022.
Power System Equip 641100 Tools & Equipment Misc Clearing 642.99 99 Procurement CMT-PAC-12-ENGLHEDT. G400 Mizc:
810022 Engng Suppart - 5T 181229.72 245621.21 16593.75 44 68 Engineering NYPA, CHT-PAQ-12-ENGTLHE07.810022.
Sys Civil Geo Hydro 683100 Dezign Eng-Consult  ROTATOR STAFFING SERYICES INC 3240 Engineering Conzulkant CMT-PAC-12-ENGLHEDS.E53100.ROT,
810022 Engng Suppart - 5T G0406.13 55042.1 410697 1 .26 Engineering NYPA, CHT-PAQ-12-ENGTLHEDS.510022.
Diesign & Orafting 671200 Diezign & Drafting AEROTEK ENERGY SERYICES 9610.56 56 Engineering Consultant CHT-PAC-12-ENGLHEDS.ETIZ00.AER
671200 L J GONZER ASSOCIATES T1945.54 7546 .54 Engineering Conzultant CMT-FPAC-12-ENGLHEDSETIZ00L J G
671200 ROTATOR STAFFING SERYICES INC 46190.82 B0.82 Engineering Conzultant CMT-PAC-12-ENGTLHED3E71200.ROT.
810014 Drafting-0dT 75 B4T.5 Engineering YRR, CMT-PAD-12-ENGILHENS. 10014,
810015 Drafting-S1T 46274263 66871936 50657 42 1 41 Engineering YRR, CMT-PAD-12-ENGILHENS. 210015,
Mechanical Engng #10035 Mech Engineer-S{T 8015.42 10247.27 B2 69 Engineering MYPA CMT-PAD-12-ENGLHED.310035.
Matering 810039 Mletering-SiT 6789.91 6160.29 B50.2 Enginzering NYPR, CMT-PAD-12-ENGIHET2 210033,
PM-Western MY 661400 Other Buzinesz Meal: FAYORITE'S PIZZERIA 60.5 2485 Indirect CMT-PAC-12-ENGLHEZ2 BE1400.F A
810106 Paen fdmiin-5T 10615.18 1% Direct NYPR, CMT-PAD-12-ENGIHE22 810106
PM-Narthemn MY 683200 Conztrust Mgt-Conzul RCM TECHNOLOGIES INC 574186.53 136068 1 .53 Direct Canzultant CMT-PAC-12-ENGLHE23. 623200 RCI
PIM-Transmission 674600 ‘W azte Remaval Misc ChA-Liab-Hqtrs L] Direct Canstruction-Contracte CHT-PAD-12-ENGLHE2E.6T4600 Mize
682100 Outside Counsel Cons Mise ChA-Liab-Hgtrs L] Acerual Direct-Consultant CHT-PAD-12-ENGLHE2EBE2100 Mise
682100 RCM TECHNOLOGIES INC 59640 Direct Conzultant CHT-PAC-12-ENGTLHEZE E22100.RCN
683100 Dezign Eng-Consult Construct Mgt-Consul 128218 Direct Conzulkant CHT-PAD-12-ENGLHE2E.683100.Cons
683100 Cont Sre-Labour!Mat -100000 Engineering Conzulkant CHT-PAD-12-ENGLHE2E.683100.Cont
683100 Design Eng-Consult 19440 Engineering Conzulkant CHT-PAD-12-ENGLHE2E.683100.Desi
683100 Misc CkA-Liab-Hqurs 51585 456615 o24 -39183 -22655 Acerual Engineering-Consultant CHT-FAD-12-ENGLHEZE 633100 Mizo
683100 RCM TECHNOLOGIES INC 51013 1468509.68 18520 15820 35484 34790 1620668 Engineering Conzultant CHT-PAC-2-ENGTLHEZE 623100 RCN

683200 Construct Mat-Consul Construct Mat-Consul 100000 Enaineerina Conzultant CMT-PAQ-12-ENGI HE2E £23200 Con:
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ACTUAL COST ANALYSIS

Row Labels T 5um of 2013 Sum of 2014  Sum of 2015 .Sum of 2016 Sum of 2017 Sum of Jan 2018 Sum of Feb 2018 Sum of Mar 2018 Sum of Apr 2018 Sum of May 2018 Sum of Grand Total Sum of till Aprig
# Pre-Engineering $234.109.38  $495,67294  $927.395.97 $1657.078.29  $1.657.07829
- Engineering $34.254.01 $73.950.29  $LM8.347.07  $2.911.251.66 $132,354.28 $172.445.93 $225,604.02 $145,222.81 $167,392.47 $5.015.862.84 3454847037
MR 2541 $40585.29 $A0ETIH0 $LHIBEST $i1380428 $145552.93 $156,204.31 ALEREIN $130,056.23 $019.084.64 2000992 46
Canzultant $38.365.00 $209,753.27 $1H95,606.49 $1a52000 $azam300 $63,099.11 $48144 $37.256.24 $1996,774.15 $1959.477.9

# Procurement $19646  $8.304.595.99  $2.987.184.38 $950,379.54 $477.978.80 $404,677.30 $17.958.63 $61,988.61 [$156.931.70) $13.048,028.02  $13,204,959.72
-/ Construction $33.752.04  $5.090069.12  $6.907.025.35  $10.862,053.00  $2.282.440.53 $582,311.439 $642,207.48 $398,305.59 $61,921.15 $26,961.267.75  $26,899,366.60
MR $30.10204 $266 TIRRE 450924125 $300594.38 $a52048 $455469 $A2.046.28 $1a2 45704 $E152118 $anaram $144T 80292
Cantractor FAER0O0 g4 32443048 $6,397.684.00 $10.503.454 62 $2.248 51208 $h4T. TR0 $5E0.24.20 265,804 56 20461562 64 20,461 56 64

# Direct $486, 71742 201873539 $280266248  $1.348,039.0M $345.607.41 $105,162.43 $117,456.48 $177,206.39 $109,027.02 $7.910,614.03 $7.301,587.01
# Indirect $30.46.02  $1.079,564.15 $479.87347 $951.348.38 $29.125.41 $2.941.96 $46.513.42 $15.632.46 $89.265.67 $2.00.97. 4 $2.644.65167
= Acerual $226.000.00 $5559.700.00 ([§4.26250000] 4294323123 [$2.661587.43) ([$1.212.770.66) [$80,069.24)  [$470,074.02)  $1,603904 54 $1.647.834.42 $43.929.88
Construction-Contrastor $iroonom 4348620000 [4:2.726,700.00] $20 5N [2,202.548.35) [$527 259.6E) [$274,71L.02) [§2m2H18.02) $405525.20 $906,523.20 0.0
Diiret-Canzultant $58,000.00 $545,000.00 [$225,00000)  [$2596,366.62) $2482.05162 [$105,185.00) $67.176.24 [£60,75255) [$6.422.76) $58,000.00 $o4 42276
Engineering-Canzultant [$58.000.00) $5.158.50 $45,66150 $H024.00 04 [$47577.32) $7a.376.02 $R4B0 M [F20.452.84)
Frocurement $1586.500.00 [$1.210,300.00) $a20z402.20 [4:2 386,752.20) [$5891,350.00) $108,226.00 [ #1003, 226.00) $E2942208 $E29.42208 0.0
Grand Total $234.109.38  $1317.639.19  $23.560.114.91 $10,062,632.76 $19,966,802 82 $605,919.40 $54.792.45 $969,750.79 $328.281.84 $1.874.579.15 $58.97462269  $57.100,043.54

.
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PROJECT COST STATUS SUMMARY

CPR 553: Niagara - Earned Value Report - May 2018

PLANNED BUDGET TO | EARNED VALUE |ACTUAL COST TO COST SCHEDULE | TOTALAUTHORIZED |  ESTIMATE AT VARIANCE AT
DATE (PB) TO DATE (EV) DATE (AC) | VARIANCE [CV) | VARIANCE (SV) | BUDGET (TAB) | COMPLETION (EAC) [COMPLETION (VAC)

DESCRIPTION

Life Extension and Modernization Program
Western Mew York

MNiagara Transmission (MT)

CPR 553 5 51,305,810 | § 50,496,855 | § 58,974,623 | 5 (B.477,768)) § (B0B,954)| % 191,838,383 [ § 191,838,383 | § =

Pre-Engineerin| 5 1,657,078 | § 1,657,078 | & 1,657,078 | & 0)] & o 5 1,657,078 | 5 1,657,078
Engineering 5 6,833,196 | 5 6,773,084 | 5 5070746 | & 1,702,338 | & (60,112)] & 16,784,613 | 5 16,784,613
MYP& 5 2842586 | 5 2882474 | 5 3,019,083 | 5 (136,615)| 5 (60,112)] & 12,883,527 | 5 12,803 527
Consultant | 5 3,890,610 | 5 3,890,610 | 5 2,051,657 [s 1838953 | 5 - 5 3,891,086 | 5 3,891,086
Procurement | 11,806,028 | 5 11,406,028 | 5 13,677,450 | 5 (2,2710,422)| & (400,000)| 5 38,544,307 | & 38,544, 307
MYP& 5 11,806,028 | 5 11,406,028 | & 13677450 [ 5 (2,271,422)| 5 (400,000 | 5 38,544307 | 5 38,544 307
Construction | 5 22776543 | 5 22,826,221 | 5 27 866,817 | 5 {5,040,596) | 5 49678 | 5 104,279,897 | 5 104,279 897
MYP& 5 2,586,260 | 5 2,559472 | 5 1,509,724 | 5 1049748 | 5 (26,788)| & 6,638,785 | 5 6,638,785
Contractor | 5 20,190,283 | 5 20,266,749 | & ZE,EST,DEE*S (6,000,344} 5 76,466 | & 97,641,112 | 5 07,641,112
Direct 5 4347123 | 5 4304039 | 5 7,968,614 | & (3,664,575)| 5 (43,084)| 5 16,825,065 | 5 16,825,065
Indirect ] 3BB5,841 | 5 3,530,405 | 5 2,733,817 | & 796,488 | 5 [355,436)| & 13,747,424 | 5 13,747,424

* Includes Accruals from SAP. CP 5Pl

0.86 0.98
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EARNED VALUE SUMMARY

DESCRIPTION PLANNED BUDGET | EARNED VALUE TO | ACTUAL COSTTO | COST VARIANCE | SCHEDULE AUTTI_?;:ILIED ESTIMATE AT VARIANCE AT | % COMPLETE
TO DATE (PB) DATE (EV) DATE (AC) (cv) VARIANCE (V) | o o - = o | COMPLETION (EAC) | COMPLETION (VAC)|  (EV/TAB)

Niagara 5 69,177.695 5 68,370,840 5 76,998,405 5 {8,627.565) 5 {806,856) 5 224147563 5 224,147,563 30.50%
CPR 553 5 51,305,810 | § 50,496,855 | & 58,974,623 | & i8,477,768) 5 {208,954)[ 5 191,838,383 | § 191,838,383 26.32%
CPR 209 g 17871886 | & 17,873,985 | § 18,023,782 | § i149,797)| 5 200 |5 32309179 | § 32,309,179 55.32%
Clark Energy Center 3 17458340 5 15745258 13,658488 5 2086770 5  (1713,082) $ 39226290 5 39,226,290 40.14%
[cPR 557 |5 17,458,340 | § 15,745,258 | § 13,658,488 | § 2086770 [ 5 (1,713,082)[ 5 39,226,290 [ § 38,226,290 | | 40.14%
Massena B - B - 5 - 5 - 5 - 5 - £ -
|ceR 558 [s - [s - [s - [s [s [s - [s -] |
St Lawrence 5 64,602,769 5 64,293,888 § 58,788,183 5 5505705 5 {308,880) 5 251971513 § 251971513 25.52%]
CPR 700 5 52,118,609 | § 53,339,119 | § 51,815,555 | & 1,523,565 | 5 1,220,510 | § 156,578,118 | § 156,578,118 34.07%
CPR 1162 g 5014154 | § 4644845 | § 4321235 | § 323611 | §  (1269.309)| § 63,703,451 | & £3,703,451 7.29%
CPR 1163 5 6,570,005 | % 6,309,924 | § 2,651,394 | § 3,658,530 | $ 1260,081)| 5 31689943 | § 31,689,943 19.91%
Blenhelm Gilboa 5 47235585 § 3,755,233 5 3,501,040 5 254154 § |480,352) 5 10,997,660 5 10,997,660 34.15%]
CPR 1161 [s 4,235,585 | § 3,755,233 | § 3,501,040 | 5 254,194 [ 5 1480,352)] 5 10987680 | 5 10,997,660 34.15%
Other 3 121,276,369 § 120,477,214 § 113904714 S 6,572,500 § {799,155) $ 169,898.871 § 170,016,790 70.91%
CPR 1164 5 3983574 | 5 4070302 | 5 3,165,888 | § 904413 [ 5 85728 |5 37.583457 |5 37,583,457 10.83%
CPR 604 5 22,461,116 | § 22,801,416 | & 20,927,219 | § 1,874,198 | 5 340,300 | 5 25,334,907 | § 25,334,907 90.00%
CPR 204 g 13,584,914 | § 13571329 | § 13,026,240 | $ 545,088 | § {13.585)| $ 13584914 | § 13,584,914 99 90%
CPR 460/1527 5 39,642,820 | 5 38,593,446 | $ 34981096 | $ 3612349 | 5 (L049,374)| §  43.217.026 | § 43,217,026 89.30%
CPR 1018 5 2,623,954 | § 2,460,729 | 5 2,692,247 | 5 i23L,518)] 5 i163,225)| 5 29581215 2,958,121 83.19%
CPR 895 5 - s - |s - s - s - s - s - 0.00%
CPR 1134 5 - s - s - s - s 5 B240453 | 5 8,240,453 0.00%
CPR 675 5 2,417,906 | 5 2,417,906 | 5 2,502,806 | 5 iga.809)| 5 5 2417906 | 5 2,502,806 100.00%
CPR 792 5 548,424 | 5 548,424 | 5 548,424 | 5 - |s 5 548,424 | § 548,424 100.00%
CPR 1138 g 230,624 | § 230,624 | § 230,624 | § 5 5 230,624 | § 230,624 100.00%
CPR 793 5 813,176 | § 813,176 | § 827,287 | 5 12113] 5 5 813,176 | § 813,176 100.00%
CPR 29 5 385,767 | § 385787 | 5 385787 | 5 - |s 5 385,787 | § 385,787 100.00%
CPR 799 5 3374 | 5 3,374 | 5 5,374 | 5 5 5 3374 | 5 3,374 100.00%
CPR 36 5 - s - s - s - s 5 - s - 0.00%
CPR 1137 5 31,905,015 | 5 31,905,015 | § 31,938,036 | § i33.020)] 5 5 31,905,015 | 5 31,938,036 100.00%
CPR 1136 5 2,675,686 | 5 2,675,686 | 5 2,675,686 | 5 - [s 5 2,675,686 |5 2,675,686 100.00%
K This report does not include CPR 558. CcPl SPI
1.02 0.99
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PROGRAM DASHBOARD
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FISCAL BUDGETS

By WBS

YEAR
WBS Totals 2010( 2011| 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Pre-Engineering s 165707802 [5- |s- [s- |s2sr91576(s 703247745 67091452 s - Is - s E - s - |3 - s - s - Is - s E -
Engineering s 16,784,612.43 | §- 5- 5- g = 5 649,456.32 | § 1,725,811.34 (5272213467 |5 1,427,621.38 |5 109042708 |§ 1,145,706.00| 5 996,224.13 | § 1,316,866.88 | § 908,630.22 | § 2,570,02048 | § 177247643 | § 458,237.50 | § =

NYPA $ 12,893,526.48 | 5- 5- 5- g - 5 477,007.10( & 403,698.55 | § 39541149 |§ 135829676 |5 1,090408.36 | 5 1,14624858 (5 996,224.13 | § 1,316,866.83 | & 908,630.22 | § 2,570,02048 | § 177247643 |5 458,237.50 | § -

C $ 3,891,085.95 | 5- 5- 5- g - 5 172,44922 |5 1,322,112.79(52,326,723.18 | 5 69,324.62 | § 1872 | & 457.42 | & - s - s - s - s - 3 - s -
Procurement s 56,314,506.65 | §- 5- 5- g = 3 = 5 10,700,291.43 | §1,066,603.40 | § 411,867.23 | 5 1,396,158.66 | § 3,702,822.60 | § 17,659,881.93 | § 5,433,808.09 | § 477196836 | § 581341396 |5 451457390( % 843,117.09 | § =
Construction § 110,879,547.14 | 5- 5- 5- S = 5 859,999.72 | § 793094442 | $4,358,523.36 | § 7,023,725.22 | § 6,861,24940 | § 9,412,334.94 | 5 15,043,747.57 | § 14,82817857 [ $ 8,7855326.74 | § 7,600,707.10 | § 14,667,581.31 | $ 13,461,564.19 | 545,664.60

NYPA $ 5,158,78495 | 5- $- 5- 3 - $ - $ 39354108 |$ 35914582 |$ 267,814.72 | S 22347527 |$ 491,18274 (S 17974734 |$ 267,18492 [$ 682,75200($ 1,16942458 |$ 540,757.15$  538,094.73 | $45,664.60

Contractor $ 105,720,762.19 | - $- 5- 3 - $ 85999972 |$ 7,537,403.34 | $3,999,37754 [ $ 675591050 | $ 6,637,774.13 | $ 8,921,152.20 | § 14,864,000.23 | $ 14,560,993.65 | $ 810257474 | § 6,431,28252 | $ 14,126,824.16 | $ 12,923,469.456 | § -
Direct S 16,825,064.91 | $- 5- 5- $313,11402 [ $ 77831198 | S5 778,31197 | S 778,31196 | $ 1,047,595.24 | 5 1,225238.00 | $ 1,22523800 | $ 1,844763.05|$ 2,02644354 |$ 163487377 |$ 1,663,382.23 |5 1,838968.12 5 167051303 |$ -
Indirect $  13,747,42399 | §- $- 5- $322,85587 [$ 80252744 |$ 80252743 |$ 61511649 |S$ B827,936.80|S 96833167 |$ 96833167 |$ 145795552 |$ 1,601,54147 [$ 1,292,07556 | $ 1,31460641 |$ 1,45337565 (% 132024201 |3 -

Total| $ 216,208,233.26 | - $- 5- $918,885.64 | $3,793,543.20 | $ 22,608,801.20 | $9,540,690.00 | $ 10,738,745.78 | $ 11,541,404.84 | § 16,455,433.23 | $ 37,002,572.16 | $ 25,206,838.51 | $ 17,392,874.64 | $ 18,962,130.23 | $ 24,246,975.42 | $ 17,753,673.81 | $ 45,664.60
By Phase
YEARLY COST DISTRIBUTION
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 TOTAL
Phase #1 $1,109,355.00| $4,365,491.00| $20,853,795.00| $11,150,942.00| $1,344,534.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00| $38,824,117.00
Phase #2 £0.00 40.00| 51,007,484.00| $2,418,676.00| $9,703,932.00| $12,415,677.00| $9,702,655.00 446,714.00 $0.00 £0.00 £0.00 $0.00 40,00 $0.00| $35,295,138.00
Phase #3 40,00 40,00 $63,936.00|  $143,128.00| 5551,903.00| $741,862.00| 94,524,561.00| $17,835,498.00| 513,786,336.00 451,093.00 40,00 $0.00 40,00 50.00| $37,698,317.00
Phase #4 $0.00 $0.00 $0.00| $21,960.00 $518,759.00 $460,117.00 $0.00 $932,644.00 5$2,744,074.00| 518,152,823.00| 514,601,435.00 $62,478.00 $0.00 $0.00| $37,494,290.00
Phase #5 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $19,662.00 $13,023.00 $95,284.00| $2,633,576.00| $25,344,115.00 $15,861,329.00| $8,433.00| $43,975,422.00
TOTAL $1,109,355.00| $4,365,491.00| $21,925,215.00( $13,734,706.00| $12,119,128.00 $13,617,656.00| $14,227,216.00| $18,834,518.00| $16,543,433.00| $18,299,200.00| $17,235,011.00| $25,406,593.00| $15,861,329.00 $8,433.00| $193,287,284.00
I
MONTHLY COST DISTRIBUTION
2013 2013 2013 2013 2013 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014
Aug-13 Sep-13 Oct-13 Nov-13 Dec-13 Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 Oct-14 Nov-14
Phase #1 $232,436,00| $211,305.00|  $243,002.00| $200,741.00| $221,87L.00| $243,002.00| $230,910.00| $270,191.00| $277,182.00 $293,128.00| $294,297.00| $279,833.00| $273,935.00|$277,869.00 $321,908.00 $748,883.00
Phase #2 £0.00 40,00 $0.00 £0.00 40,00 $0.00) £0.00 40,00 $0.00 £0.00 £0.00 $0.00 40,00 $0.00 £0.00 40,00
Phase #3 $0.00 $0.00 50.00 50.00 $0.00 50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 50.00 $0.00 $0.00
Phase #4 $0.00 $0.00 $0.00| 50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00| $0.00 $0.00 $0.00| $0.00 $0.00
Phase #5 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
TOTAL $232,436.00| $211,305.00) $243,002.00| $200,741.00| $221,871.00| $243,002.00| $230,910.00| $270,191.00 $277,182.00| $293,128.00| $294,207.00| $279,833.00| $273,935.00|$277,869.00 $321,908.00| $748,883.00
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PROGRAM 2

e Success on TLEM program led us getting involved in Program 2

* Program 2 was essentially designed to realize agency’s long-term
goal of developing agile, flexible, responsive and fully digitized Grid.
Budget: $1.2 billion

* On-going program
* Accounted Cost and Resources

* Developed Fiscal Budgets and FTE Requirements

99 project Controls
L J EXP O
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PROGRAM OUTLINE

Smart G&T and Asset Management Strategic Initiatives — Project Preliminary Delivery Schedule

SGRO: Foundational

SGR1: Increased
Reliability & Resiliency
SGR2: Enhanced
Situational Awareness

SGR3: Optimize
Transmission Assets

SGR4: Optimize
Generation Assets

SGR5: Integrate Bulk
Renewables
SGRé6: Integrate DG /

AM: Strategic Asset
Management

Y Executing/ Priority 1

2016 2017 2018 2019 2020 2021 2022 2023+
I I T L] T L] T I L
Comm. BackBone Plan & Bus.Casd 7 Engr & Proc. Completed Y1/s

E-ECC Plan & Bus. Casd 7« Engr & Proc. Completed Yi/s

1 i lingless Pi ion 1/S¥New NERC-005 Compliant Station Monitor & Ctrl Sys. Arch. I/S A NYPA
CPSM Plan, & Bus. Case, Ky WCSENY Pilot Y Settlingless Protection ew pliant Station rl Sys. Arch. I/S Across
PMUSs Plan & Bus. Casa!l HKI/5 (First set)

Y Commercialization By Vendor for Sub--Second Grid Control

Vision &PBus. Case Ysimulation w/ Vendor

i
*1/5

Next-Gen EMS Partnership Development

M5sC
SMART Path Plan & Bus. Cask Licensing, Design & Engr. */s
WAYPAR Plan & Bus. Casg Licensing, Design & Engr. /s
WNY Energy Link Plan & Busl Case Licensing, Design & Engr. Yi/s i/s
CSC Upgrades *Plan & Bus. Casp *Licensing, Design & Engr.
1
Eentral-Fast 345k - Upar 1 Plan & Bus. Case Licensing, Design & Engr. /s
STL Headgate System : Plan & Bus. Case 7 Design & Engr. /s
RMNPP Controls Upgrade | Plan Bus. Case Enr. Complete & Fab. Start
BG Ctrl Rm Upgr. Y Plan & %us. Case Y Design & Engr. /s Start Inst.
W Plan & Bus. Case *Design & Engr. *)‘/s Start Inst.

1
*Meeﬁng with NYISO to Discuss Policy

1
Plan & Bus. Cade

Plan &:Bus. Case (TBD)
1

*/s

Licensing, Design & Engr.

SAMP Strategic AssetlMemt Plan & Bus. Case JIS0-55000 Gov. & Process Alignment Complete

Asset Health (M&D) Center’ Vision & Bus. C%se *J‘nsta”aﬁon Complete & 1/S To Increase Asset Utilizaticn, Reduce Inventory Costs, Stabilize O&M
isocC Vision & Bus. Case Y installation Complete & I/S To Align Network/Security/Data/Asset Mamt Services
batg Analytics Plan & Bus. Ca;e Priority Use Cases Installed & I/S To Increase Asset Utilization & Stabilize O&M

Y& Launching/ Priority 2 & Potential/ Priority 3

EXPFPO

Washington, DC - USA
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ENTERPRISE
PROGRAM
STRUCTURE
(EPS)

Level 1
—_——
Profit Centers

|
[ Transmission |

Level 2

|
[ TLEM Program |

S —
Programs

Program #2:

- Generation & Transmission ;

|SGT (Smart Generation & Transmissiun]| | Program #2:

Level 3

e SGRO0: Foundational
Categories

SGRO1: Increased
Reliability & Resiliency

SGRO2: Enhanced
Situational Awareness

SGRO3: Optimize
Transmission Assels

SGR04: Optimize
Generalion Assels

Asset Management
(AM)

Level 4
Projects

Comm Backbone

ECC Redundancy,
CPSM

PMU Deployment

Smart Path, CSC Control
Sys, MSSC, WNY Energy
Link

STL Headgate, RM
Contrals, STL / BG
Contral Room Upgrade

M&D Center, SAMP,
Data Analytics, iISOC

Level 5
CPR's

CPR - 1466

Level 6
|—.
Regions

T —
Profit Center

CPR - 1468d, 1497,

CPR - 1419, 1468,

CPR - 556,178, 1154,

CPR - 1115, 524,

Regions

CPR - 1474, 1476, DA,

e —

Level 7 O R A B R RRRBRRRBRBEPEEEEEECEEEEESE5E—BEBPPPEEEBBESS

Codes |

Level 8 ‘ Pre-Engineering | Engineering | ‘ Procurement ‘
Tasks J_ I
Level g- T PP PP T e PP O L e e TP T RS eSe T E LT LLEE P PTTTTTTTRe e

Work Packages

Level 10

CPFM
Activities

| Installation (Construction) |

99 pProject Controls
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PROGRAM WORK BREAKDOWN STRUCTURE

Activities
Level 9

uo
v E Communications Backbone
e
]
EE CPR - 1466
=+
i [
[ T T ]
£ m | |
9 =
E E WHN: Western New York NN: Morthern New York CN: Central New York SENY: Southern New York
I |
=
5 |
=3 NT: Niagara ST: 5t Lawrence SY: Southeastern
g A . 4 ) y
E g Transmission Transmission BT: BG Transmission MC: Marey/Clark HQ: Headguarters New York {SENY)
w
[
-
g | |
'.E ht Leasing Leasing EPC PC PC Leasing Leasing EPC
] g (Fiber) (Fiber) (Mw) {OPGW) (OPGW) {Fiber) {Fiber) (MW)
€=
]
o
. (]
; E] NIA-CEC ACEC ASTL PS/PV CFBN CEC-NS Ew
o
Y [vsweo]
g
an
g2
= E Work Packages
€ d N e e e e e e e e e e e e e e e e e
=]
; F

CPM Activities



WBS
LAYOUT

Bctivily 10 kil T | [5.7] Eb| Han | Fivan | 'I'F| Resrce 108 Buagemen 'll‘:nw'is T T TOIE
Bl
AR J EE
Pre-Engineering = Fika; = Adirondack - CEC (ACEC) B3 B 01-Sep-16 30-Dec-16 o 9,441 N 1l
1866 Nk ST 11,1020 [Develop Spadfications for Leasing - ACEC B3 B 01.-Sep-1é 30-Diesc- 16 0 GE3100 53,441
Pre-Engineering - Fiber §ath - Adirondack - STL {ASTL) B3 B3 01-Sep-16 30-Desc-16 144 0,441
1466, KK _ST.11-1010 Develop Spediications far Leasng - ASTL B3 B3 0-Gep-18 3-Dec-16 144 GBI100 53,441
Pre-Engineering - Fiber, = &t. Lawrence - Plattsburgh [STLP) B3 B3 01-Sep-16 30-Dec-16 133 58,441
Develop Spedficaions far Laasryg - STLP B3 B3 0-Bep-16 30-Des-18 133 883100 53,441
Engineering 440 440 03Jar-1T 24-Sap-13 LT $1,858,774
Microwave Path - Engineer-Procure-Construct (EPC) 440 410 0F-Jar-17 24-Sap-18 o 202,877
AW Enginesering - Microwave Path - Moses Plattsburg (MP) 440 4400 03-Jan-17 24-3ap-18 ] 3292 87T i
Bid Package Preparation - MP Acthity 1D Actidly Name | 3] Eb| Start | Firigh | 'I'F| Resourcs D8 Emuahd'gﬂﬂ B 2017 2018
sl
1466.MN.STA2-1000  EPC Conlrad lssue lor Bid | L e LL
1466.NKL.ST 141330 Delivery for Fiber Path - Wilis - 3TLP 0 0| 12-Deci7 3D 17 143 30 HEE 38 1
T456NN.5T12-1080  Reeive Bida and Corract A 1486.MN.5T.14-130  Delivery for Fiber Path - Ryan - STLP 10 10| 12-Dec17  26-Dee17 | 143 50
Leasing Contracter - Construscticn § Installation - STLP Dark Fiber m m IT-Dec1T 04-Ape-18 3833491
T4EEMMN.ET. 121080 Proourement af Conlraclor - . - 8TLP Dark Fiber
Design Review - MP QST 14-1400  Mobikizatian - Massens - STLP 5 5 Dec-17 03-Jar-18 HE23 5651
1456 MM ST 12-1090 Reriow of Praliminary Degign T46E MM INGGE-2080 | Sumimary Construction! Inslaliatan - Massana - STLF kD EQ|  FT-ae1T #1-Mar-18 Iz 572,887
HEENNSTIZ110 | Reviaw of Final Design by B 1466 WM 5T 142500 ¢ Eloctronics - Massena - STLP 60 FDec17 | P-Mer-18 | 143 5330, 5400, HEZT, 672100
TAGE MM ST 121120 Shop Drawing Review by MY 1466 NMUST 142800 | EquipmanNgglation ACTE - Massans - STLP ED 2-Dec-17 H-Mar-18 143 5330, 5400
J466.MMN.STAZ- 1100 Acceptarsce af Design far Mt 465NN ST, 142810 Gircuit Migratian - ra - BTLF &0 B0 #PDecd? | 2iMardi8 | 143 G330, 5400, HEZT si5426]
Py
- on N . 1486 WM ST 14-1830  Sile J Cid - Massena - STLP i5 5| Od-Jamei8 2d-Jan-18 143 HE23 31,321
AGGNN.3TI2-1150 | Review of Final Design by B 1465 NN ST14-1610 | Paks Instsllation - Massena - STLP 0 10| 25-Jan-1B  OT-Feb-18 | 143 HB23 §661
Segmanis
1466 MM ST A Z- 1160 Accaplance af Design far Mc 1466 NM ST 141660 | Fibsar Installation - Massans - STLP 40 10 08-Fab-18 H-Fab-18 143 HEZ §6651
Riemaining Seomams
466 NN ST, 141770 Substation Connection - Massena - STLP 0 10, E-Feb-i# O7-Mar- 18 143 HE2L 4, B06 :
NYPA Close-OutiCommissicning - MP - N
N 1486 WM ST 14-1880 Commissoning - Massena - STLP i} 0] OE-Mar-18 H-Mar-18 143 HE23, HE2E 515,138 .
1468 MMN.2T.12-1180  Commissoning - PY
Y456 MM ST 12-1350 Commigsioning - Remaining ! THBE NP ST 14-1800  Construclion Complale - Massena - STLP o o 21-Mar-18 143 30
J4EENN.ST 121430 Clasaout - MP 1465 NN 5T14-2070 | Clasacu - Massana - STLP i m zz-Me Od-Age-18 | 143 HE23, HEZE, 5530 $7,538
TS N ST, 14-2080  Closeout Complete - Massena - STLP [i] i) d

Fiber Path - Leasing

Englnesring - Fiber Path - Adirondack - CEC (ACEC)
Bld Package Praparation - ACEC Dark Fibar

TEE NN ST 121000

146 MM ST 121010

1465 MM ST 121 020

Leasing Contract bsue for Bi

Reoeive Bids - ACEC

Praouramant of Comracior -

Design Review - ACEC Dark Fibar

1488 MM ST 121170

1466 NN ST 12-1310

Review of Prefminary Design

Shop Drawing Review by Y

Construction | irttaiintian . Wi &7 8 Pl
1466 NM.ST.14-1410  Mobilzation - Wilis - STLP
T46ENM ST 14-2120  Summery Corstruction/Inslaliston - Wik - STLP

1466 MM ST.14-2680  Fiber Edranics - Wilis - STLP
1466 MM ST.14-27580  Bquipment lsakstion ACDC - Wils - STLP

1466 MM ST.14-2730  Circiit Migratian - Wils - STLP
T4 MR ST 141840 Site ) Gl - Willis - STLP

1466 MM ST 14-1 Pale Instaltaiion - Wils - STLP
1466 WM ST 14-1670  Fibar Installation - Wils - STLP
1486 KM ST 141780 Subslafion Cannectian - Wil

1466 MM ST 14-1800  Commissioning - Wl
V466 MM STA4-1910 - Constra ction

T4EE MM ST 142100 Clogp

JEI

R

2

D17
D17
F-Dae17
04-Jan-18
25-Jar-18
08-Fab-18
#2.Feb-18

08-Mar-18

22-Mar-18

- dar-18
21-Mar-18
21-Mar-18
21-Mar-18
21-Mar-18
24-Jan-18
07-Fab-18
21-Fab-18

07-Mar-18

21-Mar-18
21-Mar-18

04-Apr-14

Od-Mpr- 18"

72100

£330, 5400, HZ27, 672100
£330, 5400

5330, 5400, H227

HE23

HE23

HE23

HE23, $540

HE23, HE2E, C540

HEZD, HEZE, 5530, CH40

3143,143

§11,767

55,263

515.426) -

51,321
3661
SE61

8,178

s23,588]

50

4,522




PROJECT LAYOUT

ity 10 Bechity Mame | 3] Eb| EET | Fivah | IF‘ Fesouros 108 Bmm'lr:nm'ls
gl |
Pre-Enginearing B3 B3| 01-Sep-18 30-Dec- 16 o 528,323
Pra-Enginearing - Fibar Path - New Sclttland - WPQ (Now Scottland-WPOy 83 83 01-Sep-16 30-Dec-16 o 328,323
14EE, 5. 0111020 Dewelop Spediications for Laasing = New %] B3 01-Sep-16 A0-Dec- 16 0 BR300 $24,323
Senfiand-WF)
Enginearing < KF.] 3 03FJan-1T 04-Apr-18 o 3172, 764
Bid Package Preparation - New Scottifnd -WP0 Dark Fiber ] By 03-Jan-17 24-fpr-17 o 111,586
1886, 5E.HO 12,1000 Leasing Conirfict kssue for Bid (IFE) by Ny PA- Neer 20 | ddan-i7 k- dan-17 0 GE3100, HE2G S20,634
Scotiand-WP
1466.5E HO. 121010 Receie Bids fMew Seallard-WPO B0 B0  31-Jam-17 24-Bpe-17 O BR300, H237, HEOR, HE2D, HE2E, C540, §83,352
D330, O400, HE25
14686, 5E.HO 121020 Pracuremant & Contracior - New Soottland-WP0 1] a 24-ppr7 o S0
Design Review - New Scottland -WPD Bark Fibar m M 15-5ep-17 26-Dee-17 i} 549,085
1406 SH.HE12-1170 Resiew of Pregminary Design by NYPA - New mn | 15-5ep-17 12-:0e:17 O HZ27, HEDE, HE 14, HE2E, N40D, C540 515,288 B
Seatitand-WH
1466.5M.HOL1 2-1150 Shop Drawingeview by NYPA - New Scotiland-WP0D 20 ;| A-Naw-17 11-Dae-17 0 HZZT, HEDE, HE14, HE28, N40D, S540 516,765
1466, 5N HO1 2- 1160 Restow of Find Dasign by NYPA - Haw 0 0 ZE-HNow-17 26-Dee-17 D HZ27, HE0S, HE14, HEZG, N40D, C540 $17,034
Scomtiand-WH
1466, 5 HO 12115 Mccapranca affiasian by NYPA- New Scottland-WRO [} ] 26017 v 50
NYPA Close-DutiCommissioning - CEQ-New Scottland Dark Fiber 0 M EMar-18 O4-Apr-18 o F11,693
1466, SM HO 121200 Commssioring - New Scottiand-W PO ii] 10 DEMar-18 21-Mar- 18 0 H227, HE14 £7,308
1466.5M.HG12-1180 Claseoul - Ned Scolfand-WPD A0 10|  Z2-Mar-1B 0d-Ape-18 0 HZ27. HE14 54,385
Procuremen! < —— 682 82 25-Apr-17 a2-Jan-20 7 $B01 567
Leasing Agresment - New Scottland-WeO Dark Fiber 682 682 25-Mpr-17 Q2-Jan-20 a7 $B01,56T
14E6.5M HQ13-1230  Megolsle Leagirg Agreemeant - Naw Scelfand-W PO 1] B0 25-Apr-17° 1E-Aug-17 o 30
THEESM HQIZI0 Award LaasngConirac! - Maw Scofiend-\WHG L} o AT-Aug1d o o]
1466 5H HO13:1280 Leasing - Newgscattiand-sWiPD 452 452 Zi-Mar-18 A2 dan-20 107 CE-LEASE sa7.T2T
1466.3M.HO13-1240  Lessing Renedal in Jan 2020 - Mew Scolitand-WPD 1 1) 02-Jan-20° 02-Jan-20 107 CE-LEASE 374,240
Construction 160 1680|  A7-Aug-17 104-Ape-18 o $1,352,180
Leazing Contractor - Engineering - New Scottland-WP0 Dark Fiber T o AT-Aug-17 2F-Mow-17 o 510, 00|
1466.5H.HOL14-1160 Prafminary Dagign - New Scotibnd-WPO 20 N AT-Aug1T 14-Sap-17 o} 30
14E6.5H.HRL14-11T0 Sumrmary Engineering Consiruciion - Mew o 0 AT-Aug1T ZT-Mew-17 0 872100 510,000
Scontiano-WPG
1466.5M . HQ14-1150 Final Design - New Scotlland-WE0 i a 13017 2T-MNioe-17 o i
Leasing Confractor - Procurement - Mew Scottland -WP0 Dark Flber BO B0 13Ocl-17 26-Dec-17 i} £
14BE,5M. H0 141180 Shop Drawing Submission by Contracior - Mew 0 ) 13OcaT D8-Mow 1T o 1
Scotitand-WPO
1466, 3M.HOL14-1180 Delivery for Fiber Path - New Scotiand-WPD 0 10| 12-Deci7 26-Decr17 o 30
Caonstruction ! Installation - New Scottland-WPO Dark Fiber o 0 ZT-Dec-i7 04-Ape-18 o $1,342, 168/
1466.5M.HOL14-1260  Mobiizalion - New Seoliband-WP0 g 5| F-Dec17 03-Jan-18 0 HE2E 21,138
1466, 5M.HQ.14-1250 Summary Consiruction - New Scotland-WPED =1 BQ|  ZT-Dec-17 21-Mar-13 0 GFz100 §52,500
T4EG S HO 141300 Fiber Eledronics « Mew Scotfand-WPO B0 BO| 2T-Dec17 2=Mar:18 O QEA0, D400, H22T, BT2100 1201 767
=== Remaring Levelof Efforl = Critical Remaring Work Layout | Comm Back - Complete - Project Layout; Dara Date © 01-Sep-16
=l Actual Work * # Miesione . - . -
Filter T TASK filter: Progrom Milestone Comm Back
O~ Remaring Work ‘ e e -
Frimt Date | 03-May-17 - 12:14




The Communication Eackbons
Fragram & pan of NYFA'S Smar
Generaton & Transmission
{BGETT) Strategic Intialive and
will implamant a robus, sacum,
and scalable communicatbons
etk Thal will sl NYPA 1o
1. Replace NYPA's legacy
point-to-point Grouits.

2. Daploy intaligan and-pein
devices (TEDs) trough the
SEET inilistive

3. Establich a backbore
network, for S objecives
ansocianed with NYPAS
larger Strategc Vison

EFE 3 - o st Bickboas - Earvad Vaba Repan B oiod 800317

Mates: Dark Fiber Packages are bahird schedule, which i cauge of low 391, Flan o Teous on thess

o - [

* Kick-pff mesating held with

Michasbs far GHE-1
Feaued MNY Dark-Fiber

' Dascriptian Plan [ Hota
spec and RFP for NYPA's TR T - —
review and approval P i S EHAT A T4 Conpleted on HHAT
+ Intermal imeriews Tasun GH5 1 RTF ot ; -_ o e
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. Project Cash flow
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Savard MMY Microwave - )
Proposals — e

MY Diark Fiber aut 1o Bid == -
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+ Advance OPGW and = - .
Fiber El=ctranics designs R

+ Subenid WHY-WPO Dark E r
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COST

Resource 1D Resource Name 2016 2017 2018 2019 2020 TOTAL
672100 |Communications Backbone Cost Resourcd & - 5 397804623 | 5 1018056422 |5 59215538 | 5 654446001 | 5 21,295,234.84
I £83100|Consultant Engineering Services 5 1,210,80074 | 5 1,247770.39 i\ 5 350,247.95 [ & 4314000 | 5 34,126.00 [ 5 2.886.094.08
£ES100|Consultant Management Services 5 8721098 [5 21983864 |5 220,70757 |5 22070756 | 5 §3,84415 [ §  1,627,218.90
B330 Electrical Maintenance 5 = 5 2580464 | & 10,62544 | & 3,79480 | 5 1442024 | % 54,645.12
B400 Instrument & Control 5 - 5 4079116 | 5 1875536 | 5 365840 | 5 2341377 [ & 87.618.69
B530 Design & Drafting 5 - |s 2871803 2,875.60 | & - |s  2sme0]s 8,626.80
£330 Electrical Maintenance 5 = 5 53127 | 5 10,094.16 | & = 5 = ] 10,625.43
C340 Line Maintenance 5 z 5 3083552 [ 5 42 4R288 [ 5 = 5 1026432 | § 83,682.72
C400 Instrument & Control 5 - 5 62058 | 5 11,962.10 | & - 5 - 5 12,591.68
C530 Design & Drafting 5 - 5 = 5 345072 | 5 = 5 - ] 3,450.72
540 Technical Services 5 - 5 21674767 | 5 GE.B3309 | 5 13,38768 | 5 B1B751 (8§ 307,215.96
CB-LEASE |Communication Backbone Lease Cost 5 - 5 - 5 67751025 | 5 12014008 | 5 2,143108.17 | § 2,940,758.50
H227 T Project Management 5 - |s 216637465 34403874 S 4669905 |5 2674681 | S  634,122.06
H530 Design & Drafting 5 - 5 = 5 - 5 575120 | 5 : 5 5,751.20
HBO5 Protection & Control 5 z 5 20,291.20 | 5 15,218.40 | 5 = 5 ] 35,509.60
HE08 System [ Civil / Geological / Hydro Enging & 2752549 |5 57380134 |5 10584691 (5 3711095 [ 5 = ] 744,284.69
H614 Operation Technology S - |s 72230255 12237976 |S 2223045 (S 718560 | S 224,026.06
H620 Cost & Scheduling $ - |s aszosso|s 1077574 | § 475400 | S - s 6473364
HE22 Western NY PM 5 - s 254215 | 5 20,612.00 | 5 - |s 5 23,154.15
F I S C A L H623 Northern NY PM 5 - |s 6569586 |5 30828453 |5 B - |s 37398030
HE24 Central NY PM 5 = 5 5418703 | 5 7249284 | & 27,390.24 | 5 4108536 | & 195,155.47
HE25 Southeast NY PM 5 - 5 6,650.11 | 5 241383 | 5 4512576 | 5 - ] 134,189.76
B U DG ETS HE26 Transmission PM 5 - 5 483798183 |5 341603.19 | 5 6452325 | 5 1819700 | & 009,123.37
H638 Smart Generation & Technology S  A079986 | S 15979078 | S 13473438 | S 12332729 |5 57,397.57 | §  515550.28
MN330 Electrical Maintenance 5 = 5 234013 | & 19,73296 | & 8,34856 | 5 = $ 30,421.65
N4D0 Instrument & Control 5 - 5 1854195 [ 5 20084720 |5  161BE4D | & 5 &4,814.66
N530 Design & Drafting 5 - 5 - & 1,72536 | & 172536 | 5 - 5 3,450.72
NYPA-R NYPA Resources S $12,798.82 | S 87726636 | 5 121955377 | § 163564848 [ 5 69547258 [ §  5,040,740.01
Q210 Control Room 5 - 5 = 5 - 5 52376 | 5 : 5 523.76
Q330 Electrical Maintenance 5 = 5 432625 | 5 32,10537 | & 1745682 | & 5 53,888.49
Q400 Instrument & Control 5 = 5 435350 | 5 31409883 |5 2414544 (5 ] 59,997.77
Q530 Design & Drafting 5 - 5 - 5 287560 | 5 - & 5 2,875.60
5210 Control Room 5 = 5 = 5 157128 | & = 5 5 1,571.28
5330 Electrical Maintenance 5 - 5 5517678 |5 170,24385 | & = 5 ] 225,420.63
5400 Instrument & Control 5 - 5 12835731 (5 213,337.24 | 5 = & ] 341,694.55
5530 Design & Drafting $ - |s 115002403 18,403.84 | 5 - s $ 29,9064
SE09 Design & Drafting 5 - 5 = 5 240048 | 5 = 5 : $ 2,400.48
Total| 5 2,763,554.89 | $ B,571,665.39 | 5 14,900,102.59 | 5 3,077.932.94 | 5 9,721,794.09 | 5 39,035,049.90




FISCAL
MAN-

HOURS

Man-Hours

Resource ID Resource Name TOTAL MH TOTAL MH TOTAL MH TOTAL MH TOTAL MH TOTAL MH
2016 2017 2018 2019 2020

B330 Electrical Maintenance 0 272 112 40 152 576
B400 Instrument & Control 0 446 216 40 256 958
B530 Design & Drafting 0 40 40 1] A0 120
C330 Electrical Maintenance 0 & 106 0 0 112
C340 Line Maintenance 0 434 596 0 144 1174
Ca00 Instrument & Control 0 B 144 0 0 152
C530 Design & Drafting 0 0 48 0 0 48
C540 Technical Services 0 1559 623 121 74 2777
H227 IT Project Management 0 2009 3190 433 248 5880
H530 Design & Drafting 0 0 0 BO i) BO
HED5 Protection & Control 0 160 120 0 0 280
He08 System J Civil / Geological / Hydro Engines 205 4267 787 276 1] 5535
Hel4d Operation Technology 1] 065 1635 297 OG 2093
HE20 Cost & Scheduling 0 414 a1 40 0 545
HE22 Western NY FIM 0 25 200 0 0 225
HE23 Morthern NY P 0 796 3734 0 0 4529
HE24 Central NY PM 0 475 635 240 360 1710
HE25 Southeast NY PM 0 45 555 304 0 904
HE26 Transmission PM 0 4536 3203 605 180 8524
HE38 smart Generation & Technology 325 1289 1087 995 463 4158
|N33D Electrical Maintenance 0 25 208 8B 0 321
Ma00 Instrument & Control 0 214 318 177 0 709
M530 Design & Drafting 0 0 24 24 i) 48
Q210 Control Room 0 0 0 4 0 4
Q330 Electrical Maintenance 0 46 338 184 0 568
Q400 Instrument & Control 0 48 344 264 0 656
Q530 Design & Drafting 0 0 40 0 0 40
5210 Contral Room 0 0 12 0 0 12
3330 Electrical Maintenance 0 582 1784 0 0 2376
5400 Instrument & Control 0 1403 2333 0 0 3736
5530 Design & Drafting 0 160 256 0 0 416
609 Design & Drafting 0 0 24 1] 0 24
Total 530 20621 22814 4212 2013 50189




FULL TIME
EQUIVALENT
(FTE)

FTE's

Resource |D Resource Name Avg. FTE 2016 | Awvg. FTE 2017 | Avg. FTE 2018 |Awg. FTE 2019 | Avg. FTE 2020
B330 Electrical Maintenance 0 0 0 0 0
BA00 Instrument & Contral 0 0 0 0 0
B530 Design & Drafting 0 0 0 L] 0
C330 Electrical Maintenance 0 0 0 L] 0
C340 Line Maintenance 0 0 0 0 0
C400 Instrument & Control 0 L] 0 L] 0
C530 Design & Drafting 0 0 0 0 1]
C540 Technical Services 0 1 0 0 0
H227 IT Project Management 0 1 2 L] 1]
H530 Design & Drafting 0 0 0 L] 0
HED5 Protection & Control 0 0 0 L] 0
HGBOE System / Civil / Geological / Hydro Engines 0 . 1] [1] 0
HE14 Operation Technology 0 1 1 0 0
He20 Cost & Scheduling 0 0 0 0 1]
HE22 Western NY P 0 0 0 0 0
HE23 Marthiern NY P 0 0 2 0 0
HE24 Central NY PM 0 0 0 L] 0
HE25 Southeast NY PM 0 0 0 L] 0
HE26 Transmission PM 0 2 2 0 0
HE3E Smart Generation & Technology 0 1 1 1 0
N330 Electrical Maintenance 0 0 0 0 0
W00 Instrument & Contral 0 0 0 0 0
N530 Design & Drafting 0 LI} 0 L] 1]
Q210 Control Room 0 0 0 L] 0
Q330 Electrical Maintenance 0 0 0 L] 0
Q400 Instrument & Control 0 0 0 0 0
Q530 Design & Drafting 0 0 0 0 0
5210 Control Room 0 0 0 0 0
5330 Electrical Maintenance 0 0 1 0 0
400 Instrument & Contral 0 1 1 0 0
5530 Design & Drafting 0 L] ] L] 0
Se09 Design & Drafting 0 0 0 L] 0

0 2 2

Total

=
=

[=3
[




SOCIAL ENGINEERING

Decide what not to change

Change in Agency’s Organization Structure. Challenge

of indoctrinating new Program Management team

Involvement of Corporate Consultant

99 project Controls
e ) E X P O

Washington, DC - USA



PROGRAM 3

* Program 3 involved Life Extension & Modernization of a large Hydro Electric Power
Plant. Budget: 1.0 billion.

* Success on previous two programs allowed the agency to start setting up a standard
Project Controls process.

* The previous two programs were on-going.
* This third program implemented the project controls procedure since inception.

* This allowed us to establish WBS codes and integrate schedule, estimate (budget)
and financial accounting system. This enabled seamless Earned Value Management
with schedule, cost and accounting system singing and dancing together.

99 pProject Controls
w

EXPFPO

Washington, DC - USA



WORK
BREAKDOWN
STRUCTURE

Stage

Phase

Major Capital WBS

Description

Stage 1 - Idea

Initiation

CNG-ABC-11-PRE1?

Captures all charges associated with the
project kick off, initial identification of
Stakeholders and any other items to
proceed through Stage 1. The costs
associated with this stage should be
minimal.

Stage 2 - Options

Design Basis

CNG-ABC-12-ENG1

Captures engineering charges associated
with project scoping.

Stage 3 - Solution

Detailed Design

CNG-ABC-13-ENG2

Captures charges associated with
Engineering. This includes deliverables for
alternative analysis, detailed design and
scope documents and construction
oversight.

Procurement

CNG-ABC-13-MAT1

Captures all charges for purchasing of
equipment or material or charges from
materials delivered from the warehouse.

Stage 4 - Implementation

Construction

CNG-ABC-14-CON1

Captures all charges associated with
implementation, i.e. construction, testing
and commissioning. Inclusive of site labor
direct charges.

Stage 5 - Closeout Closeout CNG-ABC-15-CLO1 Captures all charges with closing out the
project including D&D, and site related
costs.

Other Direct Direct CNG-ABC-18-0DC1 Captures all other owner direct charges

except for engineering and site labor
which are captured in the in their
respective stages. (e.g. project
management, environmental, health and
safety, construction management,
pregram management, etc.)




Work Breakdown Structure (WBS) Chart
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o Modernization
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S 3 Plant
a - |
1
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| Controls LEM | Mechanical/Electrical LEM Work on 13 Units |
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E E Penstock Crane | Existing Control Room | Intermediate Bus Replacement/Upgrade of Unit
a Inspection Refurbishment | Unit Controls | Replacement Substations
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CPM SCHEDULE

Ry ey e ‘ e P T Py ) N o L - - ] o I e I N - e S
Conmsen <
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RM LEM Program Schedule - April 2019 Update -DD  +3% fidpeiia  1auas J 10736009
Mikstones o s wEas 0 sae|
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Mo T T — 10|
Behadule Miastanes 5 oduish BEw O s0m
zm e it et PR b
01250 Oyt g W 0 -5 w35 0 $0,00 -
Management Phase 1 Activities 23 MmABA Mt 4100 s0.0) H H H
Pro-Enginasrimng A 1My A 3 My 10 4100 §0 )
Managament Phase 1 Atlter 0 oyt 2daers 40 tom
: : : 0 s Pk P o 1iaayten Hatapts s | »
Project Project Notation WBS5 Code Count 2 e P  Oute = o natapinn i bl E
] 13 s 55 ek gty o 2uniage o[ &
PeHStOCk CNG PBH 20 14 tasue BEY InHouse Labor Resouce Requrements. o 25May $0.00| -
B30T Crane CHE-REL -1
" o 85% Prgec Pl o Traien s som|
Controls THG-FERN 4 " 550 90% Desd Program Esamate o mug1eA Sk s0m) +
0 e Coso Sty oot henett rd posertrotuor®s | 0| 06-ug 1A swr wm| -
Unit LEM CHG-PER 14 0 e 5 o gy DCEToTS ws| .
TOTAL 191 n e o 2 vl 2 i
L] ‘Submi Draft Sidu Fresentalon for Frogram Appenal 0 1od1aa 11-0e18 $0.00) e H H
" tssus 100 Frjea Pan 0 Zdan19h 25uan18 $0.m| »
10300 en amaurron sa '
1ow1n P — r su '
LEGEND: e P Progrm Ot Schetie Marta tum) +
o 10030 FuLEM Progam Posetain o Bans o Tser) R sax)
Urder “Urit” Calumn:
1603 Funtrgasorom 15 0Ny 21ay 19 4100 uthiag13 sam)
0 = Comman for all units Penstock Ass essment. Refurbis hment M8 WA TOmM 50 104083
o Penstock Platform 253 B A w37 1873, 1|
A:f = Units 113
T ar1 cosapraA o
RIMLEM NTPA Gonract M latoncs o1 Osceptea viame ez
3 Rl Pertock P o 510 =, e
e Ponine
o1 FEF o vk mgastn P o Dl S 3 Ty fl EsTMATESUMMARY AUTHORIZATION SUMMARY
i r ($000) r ($000)
roject Notation 1 I ROUNDER et RER b ko mspedton o rain sres o
Project Notat ENGPEN Pt Doser Suppy wound 1 ARBA. Stas TASK sRCTIFITT PREFIOUS CURREMT nET AUTHORIZATIO | CURREMT
M | stagelr| umt:] Asetcls [°] AsetType * wescode x| count [~ Comments o | e EscRIPTION estmare | esmmate | cuamse n nEouEST | autnomtzED
T o [ Pars TNG-PON-11-PRET 1 /0L COOE - Move to CH Prelim Eng for Backup Control Room, Main Control Room, & nit Cont 0080 218 Miesone 3. M koo Pt o Nawpts 1 2iaps 0 PRELIMINARY ENG JLICENSING
« 0o 2 OLD CODE - Move N N A - Prelim Eng for Backup Control Room, in Contro! Room, & Unit C - Qupply Corract Awasd Complets -
R . K A ; e A a0 M CMMA MM 8 S PRE! | Prefiminary Eng. & Design (1] 4 57670 5767.0 57670 00 [
1 1 NI CODE-Prelim Eng for Backup Control Room, Main Control Aoom, & Unit Controls Ty T = e—r— 0 o | o s i oo e e (s 203 oo
onGPBR 11 0 L waRL oG-poR 1 Warranty Code Beagna.pay Freliminary Eng. & Design - Cantrols . :
CNG-PBN. 13 0 L KM CNG-PBN-13-0LKM 1 NYPA Eng for Backup Control Room, Main Control Room, & Unit Controls. 10 2010 hibasiane 1 - RM Parsdock Cortracs poi 405 | prET==r ) [ WART [ Warranty Wark 0o 2330 2330 2330 on 0o
Qe ks 0 : o4 P 14 034 R s ek ik raneng s |G o | 1| woprs
NG-PBN A L M CNG-PON-14-ALKM 0% o o . “ } - - SUBTOTAL PHASE 1 0.0 B.T262 ET262 E,000.0 TIBZ2 [)
eNG-PBN . . o NG PBN-14-BUKM 10218 Rl NTP oriMPstockinspecson ot B ozt o nagent a3 ASSESSMENT FINSPECTION
R oo t M NI o T JFT | Penstack Inspestion [ 0522 F0E2.2 (1] oo 70322
C 0 [ M CNG-PBN-14-DIXM r
€ L K CNG-PBN-14-ELYM 080 [F0T Crare - FeurbishiFeplsce - Shdy___ (X 10713 7z 01 7500 3213
' \ M NG-PIN-14 LM Comngney] 21 [ 28517 38517 01 33517
NG-PBN G L M CNG-PBN-14-GLXM SUBTOTAL PHASE 2 220081 22,0081 0o 7500 21,2551
N N " L KM CNG-PBN-14-MIXM k) ENGINEERING / PROCUREMENT
NG-PON L KM CNG-PBN-14-1LKM v a ) OKGJ | LEM - Mechanical f Electrieal Engineering 00 296105 296105 [iX] on 295105
NG-poN ) L o CNG-PON-LLIXM 4 I OLKM | Controls - incl. Higates & Cantrol Roams Engineering 00 3,870.2 35702 00 0o 38702
CNG-PBN X \ NG PBN-14-KIXM on/installation - Controls 0JFT |Fenstack Flatform fInspection Enginssring 00 4,486 4 14864 [ (1] 44364
L M GPBN-14-ALIM < r y unit
e M \ s e R sruction . ) 080 | Crane Enginesring 00 237.3 2973 01 00 2973
CNG-PBN- N L M CNG-PBN-14-NIXM " e KA |Head Covers snd Wicket Gates 0.0 1238728 1293728 0.0 0.0 1298726
CNG-PBN 14 o L KM CNG-PBN- 14-OLKM 1 Construction/installation - Main Control Room KOO | Mew Turbine Shafts 0o 115654 N5654 0o 00 11,5654
CNG-PBN- 15- ] L M CNG-PBN-15-0LKM 1 NYPA Closeout - Backup & Main Control Room and All Units Contingen:) 218 395283 395283 0o 0.0 395283
CNG-PON- 18- 0 X G CNG-PBN-18-0KGI 1 OLD CODE - Move NG=PBN XM - NYPA Direct for Backup & Main Control Rooms & Unit Controls SUBTOTAL PHASE 3 | 0.0 2258307 225830.7 T [) oo 2255307
ouGeon 18 ° \ m NG PN 180U L INIWCODE - NYPA Directfor Backup & Main Control Rooms & Unit Controls ¥ CONSTRUCTION I 1 NSTALLATION
T _ 90C |30 Crane RefurbishiReplsce - EPC [T 31181 8 (2 00 31181
OTAL» OF WBS CODES (EXCLUDE REPEATS) 24 JFT | Penstosk Repaits [ 527345 | 527M5 [ [ 527345
KGJ | General Hydio 0o 186.336.9 186,3938.9 oo oo 1369389
KGP | Governor Hudraulic Systems Refubishment 00 12110 12110 [iX] on 1210
KGY | Unit Cooling 'Water L] N2 Tz oo oo TR
KP¥ | Rotor Repairs (i) 405744 405744 oo oo 406744
KGA |Head Covers and Wickst Gates [ aETzE | GBETAE [ 00 236726
KOC |Seruo Motors 00 wasso | 153880 (2 00 15,3980
LEG 0 Phase Buz {2l oo ITA0ZE 374023 oo oo P 4023
LM | Controls - UnitsiHead Gates plus Control Rooms oo 1234076 1234076 oo oo 1234076
LPY  [Mew Stators & Sensors (i) 83,779.2 837732 oo oo B37Ta2
1D Number (All) h Contingungy[ 27 00f  wames|  wames 0o 00 122,0025
SUBTOTAL PHASE 4 0.0 B9T00ES | EaT.006d 0.0 00 I
5 NYPA CLOSEOUT EXPENSE
OKGY | WYFA Close out LEM - Mechanical{ Electrical [T B17.3 EE [T 00 a3
Sumof Value TCur Column Labels | ~ OLKM | Fiooms - 0o 2724 2724 00 o0 2724
OJFT | WYFA Closs Dut Penstock Platiorm ! Inspection 00 238 1238 0o 00 1238
4] + + =]
2016 2017 2018 2019 2019 2019 2019 2019 2019 G ra nd TDtaI 030C [ KYPA Close Out Crane (i) 24.8 LR oo oo 248
Coninguneyl™ 7 2628 2625 7 oo f 00 2628
-
Row Labels ParCost.  CostElem. Costelementname  Offset. acct name Jan Feb Mar Apr May Jun SUETOTAL Py 7 e e o 5 e
+CNG-PBN-11-PRE1 $141,173.02 $2,066,787.82 $2,135,878.40 $97,004.29 $78,952.73 §238,013.73 $41,371.55 $85927.91 §98,827.14 $4,983,936.59 3A NYPA DIRECT EXPENSE ] oo
DG | MYPA Direct LERM - Mechanical ! Electrical oo 40,0492 40,0452 oo 25000 P42
# CNG-PBN-11-PRE2 $46,233.37  §5,038.70 ($1,249.29)  $4,557.42 $3,090.66 $346.47  458,917.33 DL [ D81 e A W s o Baa7| 13y o 128 23071
QJFT |M7FA Direst Penstock Flatform { Inspection oo 53419 53413 o0 100.0 52413
+ CNG-PBN-11-WAR1 $17,331.26  $214,259.25 $231,590.51 090 |MYPA Ditest Crane [X14 3202 808 o 1000 08
Contingeney [ Zo | 00 12,5743 125745 7 00 431 125317
+CNG-PBN-14-0LKM $1,165,348.77 $160,781.05 (60.00) ($262,230.03) §587,802.65 $386,425.58 §$35,602.88 $2,082,910.00 SUBTOTAL PRASE 64 [ I T o amsT R
B | HYPA INDIRECT EXPENSE | 2 0.0 512838 512838 0o 2381 510457
+CNG-PBN-18-0KGJ $4,440.98 $4,440.98 SUBTOTAL PRASE 8B 0.0 512838 | 612838 00 2381 510457
Grand Total $141,173.02 $2,084,119.08 $3,561,719.79 $272,724.04 $77,703.44 ($19,658.38) $629,264.20 $475,444.15 $130,307.47 $7,361,796.31 PROJECT GRAND TOTAL 10769602 | \ovesez  BOODO| 50000 10659602




A=COM

DASHBOARD

Cost and Schedule Performance Report

pril 2018 Monthly Budget vs Actual
T Earhied —Cumulative Budget == Cur Actuals =—Cumulative Ea
4/16/2018 5/15/201%
Projects Schedule % Physical % §1M . —~
. Complete  Complete
1 - Penstock B% D%
2 = 6307 Crane 27% 5%
3 - Controls LEM T D%
4 - Mechanical /Electrical E% 1% = T
M $5M —

Time Elapsed %
379

s mm G 100% ) *020

, Project/Activty 1D

1 -Penstack
101290
102790
102420

2- 6307 Crane
101310
102490

102640
3 - Controls LEM
101350

102710
102720
102750
1027860
4 - Mech. & Elec. LEM
102290
102450
102470
102770

102300
102810

Description
Major
Incidents
Minor
Incidents

Milestone Status
Activity Mame

R Penstock Inspection Flatform Design-Supply Contract Award Complete
RM Penstock Contractor provide 90% desian
R Penstock Enginesring comments to 90% design submission

R 630T Crane Refurbishment Contract Award {except weld repairs)
RM 6307 Crane Refurbishmant - Eng. Issue Scope of Services for

| Pecommended Uparades (508 developed)
| Enningering comments to Crane Assessmant Submission

R Controls LEM Contract Award f Request Initial Program $§ Autherization
te Trustees

R Controls LEM Bids due

RM Engineering Technical Evaluation / Recammendation of Controls Bid

R 65% design submission from Controls Vendor

R Engineering comments to 65% Decign submission

RM Bus Agsessment Work Complete

| RM Performance Specfications Review Complete for RM Meachanical LEM RFP
| RM Performance Specifications Review Complete for RM Electrical LEM RFP

RM Enginesring comments o 150 Phase/ [ntesmediate Phase bus

| Assessrment

B Wicket Gate Specs Due
R Shafts Specs Due

Murnber

0

Planned

21-May-19
19-Auwg-19
03-Sep-19

15-Aug-1%
30-May-19

07-Mar-19
30-Jul-18

15-Apr-19
03-Jun-19
01-Meoy-1%
16-Dec-19

01-0ct-19
17-Dec-19
17-Dec-19
20-Dec-13

28-Feb-19
29-Mar-19

Comments

Project PLANMNED EARMED ACTLAL COsT SCHEDULE  BASELINE ESTIMATE AT
BUDGET TO  WALLE TO COST 1O WARIANCE | WARIAMCE BUDGET COMPLETION
DATE (PE}  DATE(EV) | DATE (AC) [lah] 15V (BB} (EAC)
= Robert Moses Life Extension $7,070 56,495 56,747 ($334) ($575) $1,076960 51,076,960
and Modemization
1 - Panstock Assesment/ §322 2z $232 {100 (§100) 104,646 $104,646
Rrfurhishment
2 - B30T Crane Assesmenty’ 355 572 50 {310} 37 $17ms $17.01%
Refurbishrment
3 - Controfs LEM f8v0 $690 31,716 {41,026} ($180) 217,045 $217,045
4 - Mechanical & Electrical LEM 35,873 35512 54,759 713 ($311) $738,253 §738,253
Total $7.070 $6,495 §6,747 $334) ($575) $1,076960 51,076,960
CPI . A 5 in
0.96 092

Actual/Forecast

31-May-19*
21-Now-19*
19-Dec-19*

11-Jun-207
24-Jan-20*

22-Moy-19*
E0-Jul-15*

15-Apr-19 A
28-Jun-19*
19-Feb-20¢
18-Mar-20°

21-bun-18

13-Dec-19*
13-Dec-19*
30-Aug-19*

28-Feh-19 A
28-Feb-19 A

> ‘Work Performed Last Manth

1. Penstock Platlerm: Bidders continue Lo develop Bids,
Site walk complated with bidders

2 Controls LEM: Bidders continue to develop Bids for
rebid

3. 630T Crane: Crana assessmant undarway

4. Mechy/Elec LEM: Shaft specification issued

uale @ Earned =—Cumulative

- ‘Work Planned far Naxt Manth

1. Penstock Platform: Bids are due from vendaors
4/05/2019 $2m
2 Contrals LEM: Bids are duse frarm vendors 4/15/2019
3 6B307 Crane: NDE Inspection, Phase 1 Completed,
draft of comprehensive report received. Crane
shutdown due to structural deficiencies

2019 Budget vs Actual

et = C s

Ap Jul 2079
4. Mech/Elec LEM: Establish if RFQ for LEM is required
Project Risks
Description Initial Rank Risk Owner = Targeted Rank
Rish Level Risk Level | (Residual)
- {Residual)
Risk 1-001: Given the size and magnitude of this project, the presently used processes/procadures may C 4 [ ] Peter Rooney B2 .
nead to be tailored to the project. If the processas/procedures (e.g. Change Order Frocess) currenthy used
by the project team are not tailored to the project as desired, this may delay key decisions and the project
an sl
Risk 1-D04: An increasing demand of time and effort to provide support to the project, The uncertainty of D4 ® | Fvan vager TRD
staffing requirements to manage the design, construction, testing and commissioning ean result in less
staff than needed incurring delsvs and cost overrun, (NYPA Becourcash
Risk 2-001C: If work scope for plant cantrols is not defined early in the project and not effectively managed E 4 L ] Asif Khokhar B3 L
in the implementation phase. this cowld lead to delays in design and additional cost
Risk 2-00%: If NYPA has not made available all Programmatic Impacts - drawings, manuals, maintenance D4 ® | Asif Khokhar TED
procedures, operating procedures, snnunciator response procedures, surveillances, fire protection, security, and Dave
emergency plans, training, ete that affect the design this could result in re-design and associated delays Dulanski
and additional rost
Rizk 5-002: Long-lead Itemns - Unit LEM. If the project is not effectively planned for long-lead items, this D4 [ ] Peter Rooney B4 .
could delay the project. (e.g. Head covers 2 years, shafts 1.5 years). and Jennifer
ravis




KEY ELEMENTS FOR SUCCESSFUL IMPLEMENTATION
OF EARNED VALUE MANAGEMENT SYSTEM

* Involvementand support of Executive Management

* Overall Implementation and Strategy
* Understand the issues that the Clientis facing
* Understand the requirements — Example: Different types of reports
*  Apply creativity

* Explore with Pilot Project — Do separate implementation without interfering with the existing
system

* Design Reporting based on different layers

* Do not expect Project Controls to “Wash your Car’ & ‘Walk your dog’
* Nosystem can deliver all your needs

* Be prepared to do some “offline” analysis

* Effectiveness of Project Controls Engineer
* Open daily dialogue with the project team
* Act as Facilitator
* Perform an Intellectual Interrogation

* Big Picture to Executive Management

* Social Engineering / Human Element 00 Project Controls
L

* Be cognizant of what is working for the organization EXPO

Washington, DC - USA
* Bureaucracy



THANKYOU

e Questions?

 Contact E-mail: rohan.mutha@aecom.com

99 pProject Controls
L ) EXP O

Washington, DC - USA



