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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

(1) Learn to use the present data acquisition system, and in light of the project needs propose,
designh and implement modifications as needed

(2) Develop, test and implement test procedure for safely operating the generator in the appropriate
operating conditions.

(3) Integrate data from all measurement devices used in a time stamped and synchronized format
for post processing

(4) Documentation.



Page 4

M ateria | Of TeStbed boa rd PVC (Polyvinyl Chloride) Sheet, Opaque White, Standard Tolerance, UL 94/ASTM
D1784, 3/16" Thickness, 12" Width, 24" Length

by Small Parts

PO IyVi nyl Ch IO ri d e frirsrdrly v B3ratings | 40 answered questions
P ros: R Best Deal

1) Chea p @ Save:  Price: $16.10 & FREE Returns

2) Non-conductive

[tem Thickness String: 1/2 Inches

3) E nVI rO n m e nta | |y frl e n d |y 1/2Inches  1/4 Inches 3/dInches  3/8Inches
4) E a Sy tO C U t [tem Width String: 12 Inches

Item Length String: 24 Inches

12 Inches

Cons:
. Number of Items: 1
1) I_OW h ea t reS I Sta n Ce + PVC offers an excellent balance of strength and weight, and is typically resistant to acids, alkalis, and most other inorganic chemicals

+ Color s opaque white
s Meets UL 94 and ASTM D1784 specifications
» Standard tolerance
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Voltage Rating: 300 Volts ,Rated temperature: 0 C- 80 C

Material : PVC, Tinning Copper;

AWG

2
4

Wire Length:17 meter(55ft) each color

Color:Red+Blue+Black

Diameter

| (in)

00508
00453
0043
00358
0030
0085
0023

(mm)

1.291

1150 |

1024
02
0812
073

064 |

Copper wire
Ampacity, */ at 20 *C insulation material temperature rating,

Tumsofwke whhoutinsuletion | A | esstancleng®) | ot for single unbundied wresIn eqpment fo 16 AWG and smalier® Fasing curent )

60°'C 75°C 90°C m!mml[“l:’ﬂ Onderdonik! 5131
(orin) (percm)  (kemid | (mmd) (m@/m') (mOA®) ®) S as 15 ms
197 |28 | 13| nn | 4o | B | A WA 2K
2 &0 | 25 | 104 | G661 | Soed | WA | N6A | 1AKA|
U3 o | R || A% | 6 10 " 1 BA | 50A | 144 |
29 M| 129 | 083 %R | 805 - - - 0| 19A | LIKA
313 3| e | 0%t | B | 1 5 1 - SA | 18A | BRA
%1 B8 | 0810 | 0410 £00 | 1280 - - _ BA | 15A | T0A |
305 55 |06 | 036 | 9% | kM | 3 ] TR T
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We use the same brand standard
banana plug as the power lab for
future replacement and use.

ELECTRONICS

Technical
Pomona. Data Sheet

Model 1825, 4897, 4899, 6545 C€
Standard Banana Plug, Solderless and Stackable

A~
Features .
* Designed to fit on the end of any 22 AWG to -44
18 AWG wire. (11,18mm)
e Cross hole wire entry fits wires up to .12" I
(3mm) diameter.
* Available with tamish resistant nickel or gold
plating for very low contact resistance.
e Model 4899 is rated to temperatures up to 2
+302°F (+150°C). 1.55
e Set screw simplifies assembly of test leads (39,36mm)

and jumpers by using a flat blade
screwdriver.

» Fits standard panel and binding post banana
jacks .161" to .166" (4,0mm to 4,2mm)

diameter.
Nominal .166" J L *
(4,21mm)

Materials

Banana Jack: Zinc Die Cast, Nickel Plated (Model 4897 is Gold Plated)

Banana Plug: Body - Zinc Die Cast, Nickel Plated (Model 4897 is Gold Plated)
Spring — Beryllium Copper, Nickel Plated (Model 4897 Gold Plated)

Insulation: Polypropylene (Model 4899 is Polyphenylene Sulfide)

Set Screw: Steel, Zinc Plated, 8-32 Single Slot
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Female Banana Plug

210.5

28
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The terminals easily can be re-used in the
field, allowing for the replacement of wires
or equipment, generally with standard hand
tools. Screw terminals usually avoid the
requirement for a specialized mating
connector to be applied to the ends of
wires.

We could buy some jumpers if needed.
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Red -
Wire range: 0.5~1.5mm?

AW.G.:22~16

Max.current = 19A M4 M5 M8

20Pcs 20Pcs 20Pcs

Blue

Wire range: 1.5~2.5mm?>

AW.G.:16~-14

Max.current = 27A

1) Fork Connectors

Wire range: 4~6mm?>

AW.G.:12~10 - == —— 3

Max.current = 48A M4 M5 M6 ms
20Pcs 20Pcs 20Pcs 20Pcs
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Note:All dimensions are measured manually, there may be measurement errors, please don't mind.

5m,
m/1 3,
T .=. 37”7°h
]

3.

1
" 45-50mm/1.77-1.96inch

45mm/1.77inch

L |
) 1
35-40mm/1.37-1.57inch

2

7m,

I |
I 1
35mm/1.37inch

2) Allgator Clips —

35MM SIZE—

Reasons that we do not use hook 28MM SIZE
connectors

I |
T 1
30-35mm/1.18-1.37inch

9m,

%‘f{h

28mm/1.10inch

S—

1) Its shape is difficult to fit a flat PVC | g | oo -

board - ol < sPcs

bl . ” = & x 8Pcs
2) More troublesome to insta | el .

45MM SERIES

- s= x 8Pcs

|

Al

x 8Pcs
x 8Pcs
x 8Pcs
x 8Pcs
x 8Pcs

35MM SERIES

x 8Pcs
x 8Pcs
x:'8Pcs
x 8Pcs
x 8Pcs

28MM SERIES

I

—

w EASY TO INSTALL

Used as miniature clamps to hold
parts together for gluing and wires
together for soldering
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1) Index number

2) The sample

Capstone Design
Combined BOM and Manufacturing Plan - Template

Indented Bill of Materials (BOM)

Manufacturing Plan Cost
Source (or | Fabrication Is the Isthe | Who will Target
Part Mo. or Make or | Fabrication | Technique | Drawing | Material lead Completion | Unit Cost | Extended
Assy No. Description Quantity Buy? Location) (if appl.) Avail.? Avall? | IName)? Date %) Cost (3)
Full Assy 1 § -
Part 1|C type adapter 2|make ME Warkshao VES Brass Bill Magnig 12/03/20200% 9000| % 180.00
Part 2 $§ -
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Solid Model-Plan B
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Plan A

Pros:

1) All cables are hid behind the
PVC board

2) All hard devices are fit on the
front board making them easy to
disconnect and connect.

Cons

1) Installation of the hardware Is
a challenge due to the tilt
angle of the front panel

2) PVC Board installation requires
additional tools

Plan b
Pros:
1) Simple connection before experiment

2) More clear routing behind

3) No additional tools required for
installation of all equipment

Cons
1) Female banana plug on the front panel
cannot be changed



Page 24

Capstone Project Budget Template - Fall/Spring
Project: Testbed for Generator Torque Oscillations
Last Updated 2020/18/2

| Year ltem
Expense ltems Sept Oct MNowv Dec Jan Feb Mar Apr Total
Equipment/Tools:
PVC sheet »2 331 $31.60
Electronic Wire $23.88 $23.88
Female banana plug $10.99 $10.99
Alligator Clips $14.93 $14.93
banana plug(Black)=2 34406 34406
banana plug(Red)*2 344.06 $44.06
Fork connector $13.76 $13.76
Brass adapter || $180.00 $180.00
corner brace. §7.99 $7.99
Travel:
g -
g _
Supplies / Parts / Services:
g -
g -
g _
g -
Swenson, Matthew otal
Shop Usage (est. Hrs) -
rermaining. If this number is
negative, the project is OVER
budaet
%)
0
0
0
Graduate Student Support % - including fringe
Shop Overhead 2 -
University Overhead $18.56 5% of all eXpenses
Totals | $389.83] $ 500" $11017

Budget Excess
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Capstone Project Budget Template - Fall/Spring

Project: Testbed for Generator Torgue Oscillations

Last Updated 2020/10/2

Expense ltems

=14

Sept

Oct

MNowv

Dec

Jan Feb Mar Apr

Equipment/Tools:

PVC sheet »2

Electronic Wire

Female banana plug*2

Alligator Clips

banana plugiBlack)

banana plug(Red)

Fork connectar

corner brace.
|Brass adapter

Travel:

Supplies / Parts / Services:

Shop Usage (est. Hrs):

Graduate Student Support
Shop Overhead
University Overhead

ltem
Total

(== e

R eh

$31.60
$23.88
$21.98
$14.93
$22.03
$22.03
$13.76
$7.99
$180.00

- Expenses

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

[ Il R

(o= s

bydget
9]

- including fringe

%1591 5% of all expenses

Totals |

|

$355.11] 8 500" $14489

Budget Excess
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Torgue Transducer

f?
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Before March
1) All equipment we need should to be delivered

Before 03/16/2020
1) Test bed production completed
2) Test bed usability test completed

Before 04/16/2020
1) Experiment and measure

Before May
1) Documentation
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Questions?
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Thank you very much












