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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). 

 

Power Generation also operates and maintains several 

solar generating facilities, natural-gas-powered 

generating stations at Gateway, Colusa, and Humboldt 

Bay. 
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Challenge 1: Remote Location 
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Hydro Source Data – Reservoir Storages 
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Hydro Source Data – Conveyance Flows 
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22.3’ stage 

30,000 cfs 

13,464,935 GPM 

13.5’ stage 

8,500 cfs 

3,815,064 GPM 

Discharge 
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Rated Flows 
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Hydro Source Data – Powerhouses 
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Hydro Source Data – Weather Stations 
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Remote Locations: Limited Bandwidth 
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Application Response Time 

Direct Connect vs. Citrix 
(Shorter is Better) 
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Download total 6.2 MB,  

Direct download 5.1 MB 

Citrix download 1.1 MB 

About same TX, 500 KB Start PI ProcessBook Start PI ProcessBook 

Load PI screen with 180 data points 

Direct 

Citrix 

Direct Connection vs Citrix Connection 

Data Transmission Comparison 
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Citrix Application Virtualization 
Data Center Connection 

1,000 Mb  

data connection 

1.5 Mb for display  

information only 

1.5 Mb  

data connection 

Direct Connection Citrix Connection 

Citrix Advantages 

• Usable in remote 

locations 

• Centralized 

management 

• No data leaves the 

center 

 

Disadvantages 

• “Cover Charge” 

• Cost 



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.  PI usage simulated in most cases. 
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Challenge 2: Rollout 

• Users Happy with 

current system 

 

• Users Resistant to 

Change 

 

• Number of users 

 

• Geography 



14 14 

Familiar - Intuitive - Improved  



“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 

PI ProcessBook Enhancements 
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Click for default trend 

Ctrl + 

Click 

Multi-

Select 

+ 

PI ProcessBook Add-In Toolbar 
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GRIP 

Quick Trend & Time Range Add-In 
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Export to Excel Add-In 

Ctrl + Click 

Multi-Select 

+ 
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Go Home Add-In 

• Loads Table of 

Contents screen 
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Help Add-In 

• Loads PDF of training 

slides presented 

during rollout 
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Training in Remote Locations 

 
• Initial PI System Rollout Q4 2011  

• 3 Day Training for “power users” 

 
• Wave1 PI System Training Q4 2012 

• 4 hour Training for “early adopters” 

 

• Wave2 PI System Training Q1/Q2 2013 

• 2 hour Training for remaining users 
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Challenge 3: The Future 

• 61,000+ tags, Need AF Structure!  

 

• Dashboards and Mobile Screens 

 

• Integrating Future Forecasted Data 
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AF Structure 

Currently only 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 

Late 19th / Early 20th Century 

Mid 20th Century 

Late 20th / Early 21st Century 
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Dashboards and Mobile Screens 

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 



24 

Storing Future Forecasted Data 
Past Present Future 

Meteorological Forecast 

• Temperature 

• Precipitation 

• Snowline elevation 

 

Hydro Forecast 

• Runoff 

• Reservoir storages 



Matt McPheeters 

Senior Hydrographer 

Power Generation, PG&E 

m4m9@pge.com 
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