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Testbed for Measurement and Control of
Generator Power Oscillations
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Objective

Building on the data acquisition system designed by a 2018 -
2019 senior design team design a test bed and test plan for

testing generator performance during power swings, especially

those near boundary of pole slipping
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1.Make connections In the system look more professional

2. Due to changes In connections, the system can be easy
disconnected and connected

3. Variable testbed should have an ability to characterize
different machines
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Data Acquisition System

Human Machine Interface
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1Al Supply NI PXI T tET LabVIEW We chose National Instruments LabVIEW to
Synchronous Chassis HMI capture, store, and stream our measurements for
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An encoder is required to measure speed and the Z The Himmelstein MCRT 48202V(1-3) Torque 1 n€ National Instruments PXI 6251 Data Acquisition
pulse signal. The encoder we used is the BEI Transducer outputs an analog voltage Board.captures and d'gltl,zes analog signals. The PXI
Sensors H25 Incremental Optical Encoder. The Z proportional to the current torque on the shaft. chassis then sends the signals to the computer

pulse is used in tandem with the zero crossing ofa The average torque can be calculated from the through a PCI connection.

terminal voltage to calculate the load phase angle. peak torque in the induced harmonic.
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The final human machine interface in LabVIEW displays all captured measurements
simultaneously.
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LABView Block Diagram
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Connect the circuit between the DC source and generator

’) (j (j "CU ‘ i excitation side

R2 Is for field voltage measurement

% R3 is for field current measurement
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15t Time
R3
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Measured

0.4Q

1.001kQ

19.91kQ

0.2Q

1.001kQ

19.91kQ

Actual
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1kQ

20kQ

0.1Q
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Page 11 Applied Measured Ratio
Voltage Vap/Vr2

15t Test 4.309v 20.887
2"d Test 100V 4.788V 20.886
3" Test 110V 5.266V 20.889
Ratio 20.888
Average
_ ) DC supply Labview WM
[l ; T 15V
--'$II i - uﬂ_”r [.:_ ’
| = . Vs 13.7V 0.37V
H O . = -I---'-.- ------- If 36A 373A
: I
Regons || Loy 4 25V
""""""" e A ! Vs 23V 0.628V
T He a 1
— _:___rl_l—nn HEE I 6.28A 6.26A
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Model

114-151

Rating

150A : 5A

Ratio

30:1

PXI 6289
Channel# Signal

0 V4

1 Vg

2 Ve

3 Iy

4 Iy

5 Ic

6 Vbe

7 Ipc
PXI 6251

2 ZEncoder

3 V4

4 Torque
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Potential Transformer

Model Rating Specified Ratio

FS24-500 230V:12V 19.2:1 Vo
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Pt connection method PXI 6289
Channel# Signal
0 V4
1 Vg
2 Ve
3 N
4 Ig
5 Ic
6 Vo
00-0 90-0 ™7m30 0 7 IDC
00-9100°0 of ;Y/iR 3 PXI 6251
2 ZEgncoder
3 V4
4 Torque
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BE| ENCODER OUTPUTS

Terminal Voltage Waveform and Encoder Pulse Signal (Unloaded)
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Torgue Transducer
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Material of Testbed board

Polyvinyl chloride(PVC)
Pros:

1) Cheap

2) Lighter Material

3) Non-conductive

4) Environmentally friendly
5) Easy to cut

Cons:
1) Low heat resistance

Polypropylene(PP)
Pros:

1) High heat resistance
2) Lighter Material

3) Non-conductive

Cons:
1) Aging due to the action of light,
heat and oxygen
2) High static electricity
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1) Soldering

2) Change cable connector
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Before the end of fall semester 12/20/2019:
Complete all designs of testbed

Before the start of spring semester 01/15/2019:
Give the draft of the measurement plan

Spring semester:
Jan-Feb.: Manufacture the Testbed

Feb-Apr/10/2020: Collect the data of generator performance during power swings
(near boundary of pole slipping)

Apr/10/2020: Documentation
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Capstone Project Budget Template - Fall/Spring

Project:
Last Updated

2019/11/20

Expense ltems

Yea

Sept

Oct

Nowv

Dec

Jan

Feb Mar Apr

Equipment/Tools:

Testbed board materials

40

Terminal strip

15

PWC/PP Cutter

Lon g Lo [

15

Travel:

Supplies / Parts / Services:

Expo display board

&3
[ ]
(=]
[==]

Shop Usage (est. Hrs):

Graduate Student Support
Shop Overhead
University Overhead

Totals

Item
Total

$ 40

$ 15

$ 15

g -

g -

$ 200

g _

g _

g _

g _

g _

g _

g _

g - Expenses

S 270 Subtotal

Hours

0 Swenson, Matthew
(swenson@uidaho.edu):
This is the amount of budget
rermaining. If this number is
negative, the project is OVER
budget.

oo o oo

including fringe

L= s =

14754 of all expenses

(3 284]% s00$ 216

Budget Excess
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