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Columbia & Snake River System

Presenter
Presentation Notes
John Day Project is located on the Columbia River which borders Oregon and Washington.



It is the third dam up the river located at River Mile 215.6
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Powerhouse
Navlock Spillway

Presenter
Presentation Notes
Aerial photo of John Day Lock and Dam Project looking upstream.



Powerhouse is on the right with 16 generating units and total generation of 2.2GW.



Spillway with 20 bays capable of passing 2,250,000 cfs.



Navlock over on the left
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Operation of Columbia River Navigation System

350 miles of navigable waterways from Portland, Or 
to Lewiston, ID.

Seven to Ten Lockage's per day.

Scheduled Maintenance Outage occurs two weeks 
in March each year.

Two extended outages planned for 2011 and 2014

Presenter
Presentation Notes
John Day is part of the Columbia River Navigation System which includes eight projects spanning 350 miles of navigable waterways from Portland, OR to Lewiston, ID.



We typically have 7-10 lockages a day.



Scheduled maintenance is typically the first two weeks in March.



Maximum lift at these projects range from 70 feet at Bonneville to 113 feet at John Day.
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DOWNSTREAM GATE
Height 112 feet
Width 86 feet
2,000,000 lbs

Presenter
Presentation Notes
Chamber: 86 feet wide x 865 feet long

Average Lift: 105 feet 

Two control stands (U/S and D/S)

Downstream Gate: 

Vertical Lift / 86 feet wide x 112 feet high / 2,000,000 lbs

Upstream Gate:

Submerged Lift / 86 feet wide x 27 feet high

Tainter Valves: 2 fill valves / 2 drain valves

14 feet x 14 feet / 45,000 lbs

7-10 lockages a day
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Customer Concerns & Design Goals



 

Gates going skew during 
operation
►

 

Need to maintain level +/-

 
1-inch



 

Maintenance intensive
►

 

System is always being 
worked on

►

 

Wiring “is a mess”


 

Difficult to troubleshoot
►

 

No drawings


 

Limited/unreliable 
indication in control stands



 

Reliability
►

 

Reliable Hardware
►

 

Reliable Operation
►

 

Reliable Backup System


 

Easy to troubleshoot
►

 

Provide tools to reduce 
troubleshooting time



 

Easy to operate
►

 

Provide sufficient information 
for all operating equipment



 

Follow-Up Training and 
Support

Presenter
Presentation Notes
Gates going skew during operation

Requires the operator to go to the machinery room to run the motors independently to level the gate

Maintenance intensive

System is always being worked on

Continual state of flux

No drawings

Difficult to troubleshoot

No as-built drawings

Drawings show intent but can’t differentiate between what is installed vs planned to be installed

Hard to trace wiring

Not knowing what the interlocks are

Limited/unreliable indication in control stands

Rudimentary indication

Adequate for operation



What can we do differently or in addition to what we have done in the past.
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Electrical Scope



 
Control System
►

 

New Control Consoles and Cabinets
►

 

PLC based system using Allen Bradley ControlLogix, 
CompactLogix, and Point I/O

►

 

Ethernet Ring



 
Navlock

 
Gates

►

 

Change from hydraulic motors to electric motors using variable 
frequency drives (VFDs)

►

 

Absolute encoders for gate position



 
Tainter

 
Gates

►

 

HPUs

 

replaced in 2004 so kept equipment
►

 

Provided new wiring
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System Configuration
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Presenter
Presentation Notes
Ethernet Ring for Communications

Severing the link at any one point does not cause any loss of communication

Used 6/f cable so had spare fiber that can easily be used.

Reduced wiring – comm cable inlieu of hard-wiring



Used Allen Bradley ControlLogix PLC as main PLC

Used Allen Bradley CompactLogix for gate postion PLCs



Used Point I/O for the tainter valves and ancillary equipment (i.e. limit switches, status inputs, etc…)

Reduce hard-wiring – keep wiring local



ABB ACS800 VFDs 

Would have preferred to use Allen Bradley Drives but these had already been purchased by the Project

Linked as Master-Follower via fiber

Master controls

Follower simply receives a speed reference and correction factor for skew control



HMIs at the control houses

Maintenance HMI in Communications Cabinet below u/s control house

Maintenance HMI in south tower



BUILDING STRONG®PORTLAND DISTRICT 10

Gate Control



 
VFDs
►

 

VFDs

 

to reduce “shock-loading”

 

during starting and stopping of 
gate

►

 

Two different operating speeds  [Regular (23.12 ft/min –

 

1000 
rpm) and creep (3 ft/min –

 

130 rpm)]



 
SSI Encoders
►

 

4096 revs
►

 

8192 steps/rev
►

 

~24,500 counts for each foot of travel 



 
Master/Slave Configuration
►

 

Master Drive maintains speed based on speed reference
►

 

Slave adjusts speed to keep gate level

Presenter
Presentation Notes
VFD Denefits

VFDs to reduce “shock-loading” during starting and stopping of gate

Ramp the speed up and down for starting and stopping

Two different operating speeds 

Regular (23.12 ft/min – 1000 rpm) and creep (3 ft/min – 130 rpm)



SSI Encoders

4096 revs

8192 steps/rev

TR Electronics



Would have preferred to use Allen Bradley but ABB drives had been previously purchased
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Presenter
Presentation Notes
ABB Drive Windows for configuration and monitoring of the drive performance during startup.



Most drive manufacturers will have some equivalent form of software.



A tool that maintenance staff can use for troubleshooting down the line.



In our case we had to be connected to the ABB drive directly to use the software.



Other manufacturers can allow use over Ethernet IP network with correct comm adapters at the drive.

(This can also be a negative…)
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Presenter
Presentation Notes
Replaced hydraulic motors with electric motors controlled by VFDs 



BUILDING STRONG®PORTLAND DISTRICT 13

SSI Encoders

Presenter
Presentation Notes
SSI Encoders

4096 revs

8192 steps/rev

TR Electronics
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OLD EQUIPMENT NEW EQUIPMENT

Presenter
Presentation Notes
VFD Beneftis

VFDs to reduce “shock-loading” during starting and stopping of gate

Ramp the speed up and down for starting and stopping

Two different operating speeds 

Regular (23.12 ft/min – 1000 rpm) and creep (3 ft/min – 130 rpm)



Old MCC/Control Cabinet

Wiring mess

Easy to see why its difficult to troubleshoot



New enclosure

Clean wiring

480V compartment isolated from control side for arc flash
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Presenter
Presentation Notes
Old control console



New control console with touchscreen as primary control



Hard-wired maintenance/backup controls on right
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Presenter
Presentation Notes
Touchscreen Panels 



Layout developed in conjunction with the lock operators



Under normal operation, the pop-up warnings are not displayed



Configured PLC programming and HMI configuration done by our in-house staff
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Presenter
Presentation Notes
Operator screens
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Presenter
Presentation Notes
Configuration Screens



Maintenance folks don’t want to mess with the ladder logic so we are developing configuration screens that will allow them to change operating parameters without having to pull out the programming software.



Adjust when the differential setting as to when the TV start to automatically close



How much to close the valve



Speed at which the tainter valves open and close



Expanded to include:

Calibration of level sensors

Calibration of gate position 

Operational speed of the gates (regular, creep, maint)
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Presenter
Presentation Notes
Maintenance screens in south tower HMI for monitoring and to assist with troubleshooting.



Allows monitoring without having to repeatedly go up and down between the tower and the control stand.
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Key Activities


 

Define operating scheme with project personnel


 
As-build before starting design


 

In-house programming


 
Field support during construction


 

Training for operations staff


 
Periodic Follow-Up

Presenter
Presentation Notes
Key Factors why this project was successful



As-build before starting design

Typically first step with every design job

Investing the effort upfront makes the design phase easier

Need to follow through at the end of the job to provide accurate drawings for maintenance

Defining the operating scheme with Project personnel

Interlocks, HMI layout, Alarms, Extent of backup controls, DOCUMENTED

In-house programming

Puts burden on design office to make it work

Take ownership of design

Makes supporting operations easier in the future

Field support during construction

With a rigid construction window, government and contractor needs to work together

Training for operations staff

Building the working relationship

Taking ownership of design

Don’t leave the customer hanging out to dry

Follow-Up
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Questions?


	John Day Navlock Electrical Controls Upgrade
	Columbia & Snake River System
	John Day Lock and Dam
	Customer Concerns & Design Goals
	Electrical Scope
	System Configuration
	Gate Control
	SSI Encoders
	Pictures of equipment
	Key Activities
	Questions?

