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4 Power Generation Department operates the
@ nation’s largest privately-owned hydroelectric
| system.

68 powerhouses with 109 units

413 miles of water conveyance

99 reservoirs

171 dams

16 river basins stretching nearly

500 miles from Redding to Bakersfield.
140,000 acres of watershed lands

26 operating licenses issued by the Federal Energy
Regulatory Commission (FERC).

w» Power Generation also operates and maintains several
_ solar generating facilities, natural-gas-powered

sield JENerating stations at Gateway, Colusa, and Humboldt

Bay.



Challenge 1: Remote Location
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Hydro Source Data — Reservoir Storages
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Hydro Source Data — Conveyance Flows

- e
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Rated Flows o .

Discharge
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Hydro §Qurce Data — Powerhouses

B. <. & E. Power House, 'Alta, Cal.
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Hydro Source Data — Weather Stations

LSP Lake Spaulding Weather Station
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300

Application Response Time|

”ﬁw Direct Connect vs. Citrix
(Shorter is Better)

250

200

150

Seconds

100

50 -

0 - y
01: Launch Pl Processbook Dev 02: Load "PlantVsiSOMeter” file 04: Load the "Shasta Hydro 06: Load the "Feather River 07: Load "Spaulding_Calculation™
Generation" button Generation” button screen
Operation
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Direct Connection vs Citrix Connection
Data Transmission Comparison

Load PI screen with 180 data points

1377.54 kbit/a (247.13 ER/3)

L9 KBS =Y oo

3 A Direct

N |

E 1312.3¢ kkits=z (1led4.73 EBS3) ||L

i

" N’ Download total 6.2 MB,

2 653 18 kbit/s (82_40 EB/s) / lﬂu Direct download 5.1 MB
Citrix download 1.1 MB

Start PI ProcessBook rJ \ Start Pl ProcessBook A About same TX. 500 KB

>|(U L N \ Citrix

. eSS A

{10 minute window, 2 second interval)

RX 012 kbitfs  Avg  84.89kba/s Peak 262534 kbifs Total 6217.63 ke Avg: Off, 2x, 4x, 6x, 8x
(0.01 kg/fs) (10.36 KE/s) (320.43 Ke/s) Max: Uniform, Per Address
TX  000ksys Avg 1401kbys Peak 12550 kbys Total 1,025.81 ke Display: Solid, Line
(0.00 Kefs) (1.71 kefs) (15.32 Ke/s) SLLE lEE openoe
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Citrix Application Virtualization
Data Center Connection

1,000 Mb
data connection s

Citrix Advantages
« Usable in remote

locations
« Centralized CITRIX

management - XenApp
 No data leaves the

center Direct Connection Citrix Connection

1.5 Mb 1.5 Mb for display

Disadvantages data connection information only
« “Cover Charge”
« Cost
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Citrix: Cross-Platform and Mobile Access ready

Logos and Trademarks for Nominative OS identification use only. PG&E is not affiliated with, sponsored, or endorsed by any trademark holder. Pl usage simulated in most cases.

\
\
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Users Happy with
current system

Users Resistant to
Change

Number of users

Geography




Familiar - Intuitive - Improved
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Pl ProcessBook Enhancements

1 Processtiosk - [GRE . TOC PO! {Head Onty])

“Advanced” toolbars
removed on startup

Custom Add-in functions
added to toolbar

Table of Contents screen
loads by default

Auto-fit all displays to
current screen resolution

Same defaults
« Time range
« Trend formatting
« Tooltip statistics
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GRP Main Meny

Quick Trend & Time Range Add-In

Costa Dam
Radial Gate vescrsameciie LOwer Feather Watershed sack s Geo Mositer
Middie foather River Viater World

Huad Costaced Flow Summaey Bt Conek/Vinat Feather Rewme

Rock Cri Res. _— I
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Select
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£ Selecta date range for a plot - Webpage Dialog, X |
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1 2 | 12
34567 89 345 679 %
10 11 12 13 14 15 18 110 11 1213 13 1518
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Export to Excel

Start From End At

RN | ower Feather W: ec BN  rebruary, 2013 KBl rebruary, 2013 [N
T =d Thu Fri Sat

ttwed =izt b ave Damewy
31

Tue

jed Thu Fri Sat

29

[ (2 Bk

31

B e mset pagelan [r4:28:16 =] [ra:28:15 =]
i el 2 I ) [erorz013 14:28:16 [r12tz013 14:28:15

4 U~ A a

| A Predefined Time Range: - Time Range Choice - LI
Fant
Provssaling (Vg 04 b Trend Ppiay| - ﬁ “Data Interval—ﬂ
{~ Archived Data £ Minute(s) 15

1 \\DHUDNF!\PG.POWERGEN.j\\D

2 PG.POWERGEN.WA1POWERGPG {% Interpolated Data & Hour(s) r
3 02/09/2013 14:28:16 02,
4 | 02/12/201314:28:15 02 " Average " Day(s) [
5 Inteval {h) ilint | | |

6 Retrieval Time (ms] 31.2024|Ret Note: the first time Excel is started it can take up to a minute to load. If
7 #of Data Points 72|%0 prompted for “Switch To” or "Retry”, wait a minute and click Retry.

8
9 < &' Cancel I
0 02/03/2013 14:28:16 3,599,20( 02,

11 | 02/09/2013 15:23:16 3,658,30| 02/03/2013 15:28:16 15.58{ 02/03/2013 15:28:16 15.29
12 | 02/09/2013 16:28:16 3,716.,10| 02/03/2013 16:28:16 15.14] 02/09/2013 16:28:16 15.43
13 | 02/09/2013 17:28:16 3,772,60| 02/03/2013 17:28:16 14.95| 02/09/2013 17:28:16 15.29
4 02/09/2013 18:28:16 3,766,15| 02/09/2013 18:28:16 34,43| 02/09/2013 18:28:16 33,55
5 02/09/2013 19:28:16 3,669.46| 02/09/2013 19:28:16 34.19| 02/09/2013 19:28:16 33.46
6 02/09/2013 20:28:16 3,564.60| 02/09/2013 20:28:16 33,99| 02/09/2013 20:28:16 33.46
7 | 02/09/2013 21:28:16 3,477.30| 02/09/2013 21:28:16 19.85] 02/09/2013 21:28:16 19.68
8 02/09/2013 22:28:16 3,487.50| 02/03/2013 22:28:16 22.47| 02/09/2013 22:28:16 22.37
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Help Add-In EBEemxdesiel
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o e 62 wew Tset Toos Draw Arange Window Meb =5
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Training in Remote Locations

« Initial Pl System Rollout Q4 2011
« 3 Day Training for “power users”

« Wavel Pl System Training Q4 2012
* 4 hour Training for “early adopters”

« Wave2 Pl System Training Q1/Q2 2013
2 hour Training for remaining users

2‘." 3 .
rsfield

_ Bake



Challenge 3: The Futurey

k.

T
T

« 61,000+ tags, Need AF Structure!

e Dashboards and Mobile Screens

* Integrating Future Forecasted Data *

A
" oy

‘»r
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Late 19t/ Early 20t Century

Currently onIy have flat structure for data abstraction and tag mapping

61,000+ tags representing 30,000+ data points have varied naming
convention

Working towards organizing hierarchy geographically by area
Want to start using PI Notifications, element relative displays

Difficulty with templatizing Generator data with 100+ year span of
Technology and varied data availability



Dashboards

Rollout screens are
the familiar GRIP
screens

Create enhanced
dashboard screens
for managing
specific resources

Create element
relative screens for
common AF
elements

Create mobile
screens for
optimized viewing
on limited screens

d Mobile Screens

Summary of data
shown in window

# Days shown
61 Day(s)

Change In
Lake Storage

4,634.90 AF

COMponenta

Sp Gate % Open
Availzble Sworage m m
44 206 ACFT

Current Storage

1M side of 1 el

70,436 ACFT

Current Stage

(MAGT w0 of v arve)

198.68 FEET
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Storing Future Forecasted Data

Spaulding_Balance Set Spa. Scale I » Spaulding Weather Station
72,000 } v “““
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Senior Hydrographer
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