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Poster 
Typography
Data Visualization

Throughout history, typeface designers have made invaluable contributions to 
typography, but they and their works are seldom recognized or acknowledged. 
People take the typefaces they designed for grant, and tend to forget how 
difficult it is to create an entire font or font family.

By making this historic timeline poster, I tried to record the typeface designers 
and their great talents, skills, patience and tenacity, and visualize how typeface 
designers are influenced by techno logical developments. The typefaces they 
made are true to the times they were made from letterpress to phototype  
to digital type.

Dimension: 20 in * 30 in
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UI / UX Design
Data Visualization

Money Filter is an app targeting college students. This app aims to help the users to:
•Manage their money currently in their pocket
•Improve their spending habits by categorizing the products they buy
•Forecasting the future to avoid a possible financial crisis and manage one’s budget.

I worked with Nicole Wang on this project. We separated the app into two parts:  
Category and Forecasting. I am in charge of the Forecasting module.
The Forecasting Module aims to visualize a possible financial future by comparing user’s  
previous habits and scheduled future payments.

Based on the estimation, the app also helps the user to try out multiple spending  
adjustments to avoid any financial crisis in the coming year. The app also encourages
the user to build up good habits in managing one’s money. A shortcut function enables  
the user to see how an additional one-time splurge would affect his/her financial  
situation in the future.

The Make A Plan module provides the possibility for the user to manage one’s budget  
by trying out different possibilities of spending and saving.

The user can choose different combinations of accounts adjustments to get to a point  
that prevents a crisis in the coming year. Once the numbers balance, the user see the  
attention mark disappeared and they can settle down all necessary changes.











UI / UX DESIGN

This app is designed as a more structural version of the book: The Lifespan of a Fact by John D’Agata 
and Jim Fingal. Based on the intended reading order, it turns an orbital structural book into one with two 
modes of reading experience. Contextual elements include the book, the information about the authors, 
an extended discussion of deep philosophy behind the book.

This is a wireframe prototype of the app built using Adobe Digital Publishing Suite (DPS).
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Typography
Package

A package designed for Typo SanFransisco 2015 Conference.  
The topic this year is: FOCUS. Inspired by Josef Albers,this package create  
an illusion of zooming in. 

This package includes: 
conference description: general information of the conference, list of sponsors etc.
schedule: a detailed table of time&location of every conference.
detail information of all the speakers: a brief bio and the description of all the speakers.
registration form: a registration form provided to be easily filled out, fold. and glue down  
to be and envelop and ready to mail back to the committee. 

Dimension: 5.5in *7in (package)
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BOOK
Typography

A book combines two articles:

Ode to Typography 
- A Typography poem by Pablo Neruda
&
 The Crystal Goblet, or Printing Should Be Invisible 
by Beatrice Warde.

Poem: I play with typography in this accordion book format, try to let the letters  
sing by and for themselves, with some assistance of strokes.

The article claims that letters should be a carrier of story, not standing out by itself.  
Therefore, I hide paragraphs at corners on the spreads, following the flow of the  
accordion format.

Dimension: 8.5in * 16in
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Poster
Data Visualization

On Augest 14, 2003, large portion in the Midwest and Northeast of the United States  
and Ontario, Canada experienced an electric power blackout. This poster tries to  
simplify and visualize this large event for the audience who do not necessarily have  
any prior knowledge about electric powering. 

This project is a collaboration with Nicole (Yoher) Wang.

Dimension: 20in * 30in
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EVENT SEQUENCE on AUGUST 14 

4. 03:05:41 –  Harding-Chamberlain 345 kV disconnected

5. 03:32:03 –  Hanna-Juniper 345 kV disconnected

6. 03:41:33 –  Star-South Canton 345 kV disconnected

7. 03:45:33 –  The disconnection isolated the 138 kV  

system from the 345 kV system

8. 04:06:03 –  Sammis-Star 345 kV disconnected

Cascade Start -  It is a dynamic phenomenon  
that cannot be stopped by  
human intervention once started

9. 04:08:58 – Galion-Ohio Central-Muskingum 345 kV tripped

10. 04:09:06 –  East Lima-Fostoria Central 345 kV disconnected

11. 04:09:23 –  Kinder Morgan tripped

When the blackout reached Akron, the 
southern power plants had to support 
northern Ohio in order to compensate 
for the lost of electricity. As a result, 
transmission paths were overloaded 
and followed by a sequential loss of 
lines and power plants.

12. 04:10:00 –   Harding-Fox 345 kV disconnected

13. 04:10:04 –   Loss of 20 generators around Lake Erie

14. 04:10:37 –   West-East Michigan 345 kV disconnected

15. 04:10:38 –  Midland Cogeneration Venture tripped off line

16. 04:10:38 –   Transmission system separates northwest of Detroit

17. 04:10:38 –   Perry-Ashtabula-Erie West 345 kV line tripped, severing the path into the  
northern Ohio area from Pennsylvania along the southern shore of Lake Erie

Twenty generators tripped off around Lake Erie. After these  
transmission lines disconnected, the entire eastern Michigan and 
northern Ohio had little electricity left to use. The power that had 
been flowing along that path immediately reversed direction and 
began flowing in a giant loop (counterclockwise) from Pennsylvania 
to New York to Ontario and into Michigan.

18. 04:10:40 –  Homer City-Watercure Road 345 kV disconnected

19. 04:10:40 –  Homer City-Stolle Road 345 kV disconnected

20. 04:10:41 –  South Ripley-Dunkirk 230 kV disconnected

22. 04:10:41 – Fostoria Central-Galion 345 kV disconnected

23. 04:10:41 – Perry 1 nuclear unit disconnected

24. 04:10:41 – Avon Lake 9 unit, tripped off line

25. 04:10:41 –  Beaver-Davis Besse 345 kV disconnected

21. 04:10:44 –  East Towanda-Hillside 230 kV disconnected

The transmission lines disconnected within four  
seconds and separated the power flow from  
Pennsylvania to New York. Heavy electricity loads  
were moving northward over the New York-New  
Jersey ties. The power connection between Cleveland 
and Toledo was tripped, which left the Cleveland area 
isolated from the Eastern Interconnection.

26. 04:10:42 –  Campbell unit 3 tripped

27. 04:10:45 –  Branchburg-Ramapo 500 kV went down,  
the south of this line was not affected by the blackout

28. 04:10:46 –  New York-New England transmission lines disconnect. The New England 
area became isolated and its electricity remained operational

29. 04:10:48 – New York transmission splits east-west

30. 04:10:50 – The Ontario system separates from NewYork.

31. 04:11:22 – Long Mountain–Plum Tree 345 kV tripped

32. 04:11:57 –  Remaining transmission lines between Ontario  
and eastern Michigan separate

04 : 13 : 00   Cascading sequence essentially complete

A major separation of the northern section of the  
Eastern Interconnection occurred within seconds.  
After cascade completed, 256 power plants were off 
line, 85% of transmission line went down while the 
grid separations occurred, and around 55 million  
people were effected.

03 : 05 : 41 04 : 10 : 00 04 : 10 : 40 04 : 10 : 42 04 : 10 : 45   

04 : 11 : 50   04 : 11 : 22   04 : 11 : 57   

04 : 10 : 46    04 : 10 : 48    

When alarms system failed, FE 
operators did not notice how 
much of their system was down. 
Despite FE received some system 
conditions via phone calls from 
AEP, PJM and MISO, and users. 
They still mistaken the data in the 
event’s earliest stages due to lack 
of the emergency procedures.

12:15:00 –  MISO’s state estimator software solution  
was compromised and became unavailable

1. 12:05:44 – Conesville Unit 5 tripped 

2. 01:31:34 –  Eastlake Unit 5 generator tripped

3. 02:02:00 –  Stuart-Atlanta 345-kV transmission line tripped

Generators and the transmission line shutdown  
contributed to the failure of teh MISO warning system 
(state estimator). As result, MISO could not provide an 
“early warning“ over the change of power system in 
later events.

12 : 15 : 00

Human FailureComputer Failure

The outage of the 
electricity results in 
alarm system no longer 
operating. If this alarm 
system is off, the power 
system might pass the 
limits of safe operation 
for its function is to keep 
a close and constant 
watch on the multitude 
of things occurring  
simultaneously on the 
power grid.

HOW IS ELECTRICITY DISTRIBUTED?

GENERATOR
A utility company  
supplies power for users

TRANSMISSION SUBSTATION
A facility that increases reliability and  
steps up voltage necessary to decrease the loss 
of power during long distance transmission

TRANSMISSION LINES
High-voltage lines are more  
efficient for transmitting power

DISTRIBUTION SUBSTATION
Voltage is reduced to be distributed 
to users

DISTRIBUTION LINES
Field transformers step down  
the power to 120-240 volts.  
It is the voltage that comes  
out of the plug in a wall

USERS
Homes, office buildings,  
shopping malls, and so on

The higher the voltage, the lower 
the size of cables and losses

Electricity is delivered through 
several lines to the customers.

If one of the transmission lines goes off, the 
power it needed to provide would then be 
divided by the number of remaining lines—
more voltage would be added onto them. 

Once too many lines have tripped, the 
voltage on a single transmission line will go 
beyond its limit, and the line will also trip. 
This how Blackouts happen.

LINE VOLTAGE LIMIT

Transmission lines have a 
limited capacity to carry 
voltage. If voltage goes 
beyond its limit, the  
transmission line will trip.

To be able to useable on  
normal daily devices, voltage 
has to be decreased before 
reach each users

VOLTAGE

The electrical force, or  
“pressure”, that causes current  
to flow, measured in Volts.

CURRENT

The electrical flow through  
transmission lines, measured  
by Amps.

When current rises to a certain 
level, the transmission line 
overheats and trips.

Maximum production is 50

X X

When shorter transmission lines trip, all the power 
needs to be transmitted by the farther line to supply 
users. The farther electricity travels, the more reactive 
power is needed. In this case, a generator couldn’t  
provide the amount of power required. 

REACTIVE POWER

Reactive power dissipates zero power 
in electricity. It is essential to move real 
power through the transmission system 
to users. It regulates voltage through 
transmission lines.

WHAT DO GENERATORS PRODUCE?  
REACTIVE POWER + REAL POWER REAL POWER

The actual amount of power is used 
and purchased. Also known as “true 
power“ or “active power.“

APPARENT POWER

The power flow travel through the 
lines. It’s result from the combination 
of real power and reactive power.

REAL POWER

REA
CTIVE PO

W
ER

USERGENERATOR

DIRECT CURRENT (DC)

An electric current flow in  
the transmission line in only 
one direction.

ALTERNATING CURRENT (AC)

An electric current flow  
reverses its direction in a  
regular pace. 

GENERATOR CAPACITY LIMIT

When a generator shuts down, all 
the power needs to be produced by 
the surviving ones. If the need goes 
beyond capacity limit, the generator 
will shut down.

Generators have a limited capacity  
to produce electricity. Customers are  
provided power by several generators. 

DISTANCE PROBLEM
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BLACKOUT 2003
ELECTRIC GRID KEY PARTIES

The initiating emergence of the  
blackout involved two control  
areas, First Energy (FE) and  
American Electric Power (AEP),  
and their respective reliability  
coordinators, MISO and PJM. 
Reliability coordinators provide 
oversight over a wide region and 
coordinate emergency operations 
in real time for one or more  
control areas.

NORMAL POWER FLOW around Cleveland area 
Why is the electrical system critical 
around the Cleveland area ?  
Cleveland’s geography is complexity 
so transmission lines have to be built 
around Lake Erie in order to deliver 
electricity to the Cleveland area. 
As a result the power load around 
Cleveland is constrained. Without 
many large generators around this 
area — during the Blackout  
in 2003 — the need for electricity  
in Cleveland went beyond the  
estimated maximum. Electricity 
could not reach the demand and 
went off within seconds.

On August 14, 2003, large portions in the Midwest and Northeast of the United States and Ontario,  
Canada, experienced an electric power blackout. The outage had an impact on an area with an estimated  
50 million people. Ohio, Michigan, Pennsylvania, New York, Vermont, Massachusetts, Connecticut,  
New Jersey and the Canadian province of Ontario were affected. The blackout cost the U.S. between  
$4 billion and $10 billion (U.S. dollars). Canada suffered a large financial loss, as well.
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EVENT SEQUENCE on AUGUST 14 

4. 03:05:41 –  Harding-Chamberlain 345 kV disconnected

5. 03:32:03 –  Hanna-Juniper 345 kV disconnected

6. 03:41:33 –  Star-South Canton 345 kV disconnected

7. 03:45:33 –  The disconnection isolated the 138 kV  

system from the 345 kV system

8. 04:06:03 –  Sammis-Star 345 kV disconnected

Cascade Start -  It is a dynamic phenomenon  
that cannot be stopped by  
human intervention once started

9. 04:08:58 – Galion-Ohio Central-Muskingum 345 kV tripped

10. 04:09:06 –  East Lima-Fostoria Central 345 kV disconnected

11. 04:09:23 –  Kinder Morgan tripped

When the blackout reached Akron, the 
southern power plants had to support 
northern Ohio in order to compensate 
for the lost of electricity. As a result, 
transmission paths were overloaded 
and followed by a sequential loss of 
lines and power plants.

12. 04:10:00 –   Harding-Fox 345 kV disconnected

13. 04:10:04 –   Loss of 20 generators around Lake Erie

14. 04:10:37 –   West-East Michigan 345 kV disconnected

15. 04:10:38 –  Midland Cogeneration Venture tripped off line

16. 04:10:38 –   Transmission system separates northwest of Detroit

17. 04:10:38 –   Perry-Ashtabula-Erie West 345 kV line tripped, severing the path into the  
northern Ohio area from Pennsylvania along the southern shore of Lake Erie

Twenty generators tripped off around Lake Erie. After these  
transmission lines disconnected, the entire eastern Michigan and 
northern Ohio had little electricity left to use. The power that had 
been flowing along that path immediately reversed direction and 
began flowing in a giant loop (counterclockwise) from Pennsylvania 
to New York to Ontario and into Michigan.

18. 04:10:40 –  Homer City-Watercure Road 345 kV disconnected

19. 04:10:40 –  Homer City-Stolle Road 345 kV disconnected

20. 04:10:41 –  South Ripley-Dunkirk 230 kV disconnected

22. 04:10:41 – Fostoria Central-Galion 345 kV disconnected

23. 04:10:41 – Perry 1 nuclear unit disconnected

24. 04:10:41 – Avon Lake 9 unit, tripped off line

25. 04:10:41 –  Beaver-Davis Besse 345 kV disconnected

21. 04:10:44 –  East Towanda-Hillside 230 kV disconnected

The transmission lines disconnected within four  
seconds and separated the power flow from  
Pennsylvania to New York. Heavy electricity loads  
were moving northward over the New York-New  
Jersey ties. The power connection between Cleveland 
and Toledo was tripped, which left the Cleveland area 
isolated from the Eastern Interconnection.

26. 04:10:42 –  Campbell unit 3 tripped

27. 04:10:45 –  Branchburg-Ramapo 500 kV went down,  
the south of this line was not affected by the blackout

28. 04:10:46 –  New York-New England transmission lines disconnect. The New England 
area became isolated and its electricity remained operational

29. 04:10:48 – New York transmission splits east-west

30. 04:10:50 – The Ontario system separates from NewYork.

31. 04:11:22 – Long Mountain–Plum Tree 345 kV tripped

32. 04:11:57 –  Remaining transmission lines between Ontario  
and eastern Michigan separate

04 : 13 : 00   Cascading sequence essentially complete

A major separation of the northern section of the  
Eastern Interconnection occurred within seconds.  
After cascade completed, 256 power plants were off 
line, 85% of transmission line went down while the 
grid separations occurred, and around 55 million  
people were effected.

03 : 05 : 41 04 : 10 : 00 04 : 10 : 40 04 : 10 : 42 04 : 10 : 45   

04 : 11 : 50   04 : 11 : 22   04 : 11 : 57   

04 : 10 : 46    04 : 10 : 48    

When alarms system failed, FE 
operators did not notice how 
much of their system was down. 
Despite FE received some system 
conditions via phone calls from 
AEP, PJM and MISO, and users. 
They still mistaken the data in the 
event’s earliest stages due to lack 
of the emergency procedures.

12:15:00 –  MISO’s state estimator software solution  
was compromised and became unavailable

1. 12:05:44 – Conesville Unit 5 tripped 

2. 01:31:34 –  Eastlake Unit 5 generator tripped

3. 02:02:00 –  Stuart-Atlanta 345-kV transmission line tripped

Generators and the transmission line shutdown  
contributed to the failure of teh MISO warning system 
(state estimator). As result, MISO could not provide an 
“early warning“ over the change of power system in 
later events.

12 : 15 : 00

Human FailureComputer Failure

The outage of the 
electricity results in 
alarm system no longer 
operating. If this alarm 
system is off, the power 
system might pass the 
limits of safe operation 
for its function is to keep 
a close and constant 
watch on the multitude 
of things occurring  
simultaneously on the 
power grid.

HOW IS ELECTRICITY DISTRIBUTED?

GENERATOR
A utility company  
supplies power for users

TRANSMISSION SUBSTATION
A facility that increases reliability and  
steps up voltage necessary to decrease the loss 
of power during long distance transmission

TRANSMISSION LINES
High-voltage lines are more  
efficient for transmitting power

DISTRIBUTION SUBSTATION
Voltage is reduced to be distributed 
to users

DISTRIBUTION LINES
Field transformers step down  
the power to 120-240 volts.  
It is the voltage that comes  
out of the plug in a wall

USERS
Homes, office buildings,  
shopping malls, and so on

The higher the voltage, the lower 
the size of cables and losses

Electricity is delivered through 
several lines to the customers.

If one of the transmission lines goes off, the 
power it needed to provide would then be 
divided by the number of remaining lines—
more voltage would be added onto them. 

Once too many lines have tripped, the 
voltage on a single transmission line will go 
beyond its limit, and the line will also trip. 
This how Blackouts happen.

LINE VOLTAGE LIMIT

Transmission lines have a 
limited capacity to carry 
voltage. If voltage goes 
beyond its limit, the  
transmission line will trip.

To be able to useable on  
normal daily devices, voltage 
has to be decreased before 
reach each users

VOLTAGE

The electrical force, or  
“pressure”, that causes current  
to flow, measured in Volts.

CURRENT

The electrical flow through  
transmission lines, measured  
by Amps.

When current rises to a certain 
level, the transmission line 
overheats and trips.

Maximum production is 50

X X

When shorter transmission lines trip, all the power 
needs to be transmitted by the farther line to supply 
users. The farther electricity travels, the more reactive 
power is needed. In this case, a generator couldn’t  
provide the amount of power required. 

REACTIVE POWER

Reactive power dissipates zero power 
in electricity. It is essential to move real 
power through the transmission system 
to users. It regulates voltage through 
transmission lines.

WHAT DO GENERATORS PRODUCE?  
REACTIVE POWER + REAL POWER REAL POWER

The actual amount of power is used 
and purchased. Also known as “true 
power“ or “active power.“

APPARENT POWER

The power flow travel through the 
lines. It’s result from the combination 
of real power and reactive power.

REAL POWER

REA
CTIVE PO

W
ER

USERGENERATOR

DIRECT CURRENT (DC)

An electric current flow in  
the transmission line in only 
one direction.

ALTERNATING CURRENT (AC)

An electric current flow  
reverses its direction in a  
regular pace. 

GENERATOR CAPACITY LIMIT

When a generator shuts down, all 
the power needs to be produced by 
the surviving ones. If the need goes 
beyond capacity limit, the generator 
will shut down.

Generators have a limited capacity  
to produce electricity. Customers are  
provided power by several generators. 

DISTANCE PROBLEM
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BLACKOUT 2003
ELECTRIC GRID KEY PARTIES

The initiating emergence of the  
blackout involved two control  
areas, First Energy (FE) and  
American Electric Power (AEP),  
and their respective reliability  
coordinators, MISO and PJM. 
Reliability coordinators provide 
oversight over a wide region and 
coordinate emergency operations 
in real time for one or more  
control areas.

NORMAL POWER FLOW around Cleveland area 
Why is the electrical system critical 
around the Cleveland area ?  
Cleveland’s geography is complexity 
so transmission lines have to be built 
around Lake Erie in order to deliver 
electricity to the Cleveland area. 
As a result the power load around 
Cleveland is constrained. Without 
many large generators around this 
area — during the Blackout  
in 2003 — the need for electricity  
in Cleveland went beyond the  
estimated maximum. Electricity 
could not reach the demand and 
went off within seconds.

On August 14, 2003, large portions in the Midwest and Northeast of the United States and Ontario,  
Canada, experienced an electric power blackout. The outage had an impact on an area with an estimated  
50 million people. Ohio, Michigan, Pennsylvania, New York, Vermont, Massachusetts, Connecticut,  
New Jersey and the Canadian province of Ontario were affected. The blackout cost the U.S. between  
$4 billion and $10 billion (U.S. dollars). Canada suffered a large financial loss, as well.
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EVENT SEQUENCE on AUGUST 14 

4. 03:05:41 –  Harding-Chamberlain 345 kV disconnected

5. 03:32:03 –  Hanna-Juniper 345 kV disconnected

6. 03:41:33 –  Star-South Canton 345 kV disconnected

7. 03:45:33 –  The disconnection isolated the 138 kV  

system from the 345 kV system

8. 04:06:03 –  Sammis-Star 345 kV disconnected

Cascade Start -  It is a dynamic phenomenon  
that cannot be stopped by  
human intervention once started

9. 04:08:58 – Galion-Ohio Central-Muskingum 345 kV tripped

10. 04:09:06 –  East Lima-Fostoria Central 345 kV disconnected

11. 04:09:23 –  Kinder Morgan tripped

When the blackout reached Akron, the 
southern power plants had to support 
northern Ohio in order to compensate 
for the lost of electricity. As a result, 
transmission paths were overloaded 
and followed by a sequential loss of 
lines and power plants.

12. 04:10:00 –   Harding-Fox 345 kV disconnected

13. 04:10:04 –   Loss of 20 generators around Lake Erie

14. 04:10:37 –   West-East Michigan 345 kV disconnected

15. 04:10:38 –  Midland Cogeneration Venture tripped off line

16. 04:10:38 –   Transmission system separates northwest of Detroit

17. 04:10:38 –   Perry-Ashtabula-Erie West 345 kV line tripped, severing the path into the  
northern Ohio area from Pennsylvania along the southern shore of Lake Erie

Twenty generators tripped off around Lake Erie. After these  
transmission lines disconnected, the entire eastern Michigan and 
northern Ohio had little electricity left to use. The power that had 
been flowing along that path immediately reversed direction and 
began flowing in a giant loop (counterclockwise) from Pennsylvania 
to New York to Ontario and into Michigan.

18. 04:10:40 –  Homer City-Watercure Road 345 kV disconnected

19. 04:10:40 –  Homer City-Stolle Road 345 kV disconnected

20. 04:10:41 –  South Ripley-Dunkirk 230 kV disconnected

22. 04:10:41 – Fostoria Central-Galion 345 kV disconnected

23. 04:10:41 – Perry 1 nuclear unit disconnected

24. 04:10:41 – Avon Lake 9 unit, tripped off line

25. 04:10:41 –  Beaver-Davis Besse 345 kV disconnected

21. 04:10:44 –  East Towanda-Hillside 230 kV disconnected

The transmission lines disconnected within four  
seconds and separated the power flow from  
Pennsylvania to New York. Heavy electricity loads  
were moving northward over the New York-New  
Jersey ties. The power connection between Cleveland 
and Toledo was tripped, which left the Cleveland area 
isolated from the Eastern Interconnection.

26. 04:10:42 –  Campbell unit 3 tripped

27. 04:10:45 –  Branchburg-Ramapo 500 kV went down,  
the south of this line was not affected by the blackout

28. 04:10:46 –  New York-New England transmission lines disconnect. The New England 
area became isolated and its electricity remained operational

29. 04:10:48 – New York transmission splits east-west

30. 04:10:50 – The Ontario system separates from NewYork.

31. 04:11:22 – Long Mountain–Plum Tree 345 kV tripped

32. 04:11:57 –  Remaining transmission lines between Ontario  
and eastern Michigan separate

04 : 13 : 00   Cascading sequence essentially complete

A major separation of the northern section of the  
Eastern Interconnection occurred within seconds.  
After cascade completed, 256 power plants were off 
line, 85% of transmission line went down while the 
grid separations occurred, and around 55 million  
people were effected.

03 : 05 : 41 04 : 10 : 00 04 : 10 : 40 04 : 10 : 42 04 : 10 : 45   

04 : 11 : 50   04 : 11 : 22   04 : 11 : 57   

04 : 10 : 46    04 : 10 : 48    

When alarms system failed, FE 
operators did not notice how 
much of their system was down. 
Despite FE received some system 
conditions via phone calls from 
AEP, PJM and MISO, and users. 
They still mistaken the data in the 
event’s earliest stages due to lack 
of the emergency procedures.

12:15:00 –  MISO’s state estimator software solution  
was compromised and became unavailable

1. 12:05:44 – Conesville Unit 5 tripped 

2. 01:31:34 –  Eastlake Unit 5 generator tripped

3. 02:02:00 –  Stuart-Atlanta 345-kV transmission line tripped

Generators and the transmission line shutdown  
contributed to the failure of teh MISO warning system 
(state estimator). As result, MISO could not provide an 
“early warning“ over the change of power system in 
later events.

12 : 15 : 00

Human FailureComputer Failure

The outage of the 
electricity results in 
alarm system no longer 
operating. If this alarm 
system is off, the power 
system might pass the 
limits of safe operation 
for its function is to keep 
a close and constant 
watch on the multitude 
of things occurring  
simultaneously on the 
power grid.

HOW IS ELECTRICITY DISTRIBUTED?

GENERATOR
A utility company  
supplies power for users

TRANSMISSION SUBSTATION
A facility that increases reliability and  
steps up voltage necessary to decrease the loss 
of power during long distance transmission

TRANSMISSION LINES
High-voltage lines are more  
efficient for transmitting power

DISTRIBUTION SUBSTATION
Voltage is reduced to be distributed 
to users

DISTRIBUTION LINES
Field transformers step down  
the power to 120-240 volts.  
It is the voltage that comes  
out of the plug in a wall

USERS
Homes, office buildings,  
shopping malls, and so on

The higher the voltage, the lower 
the size of cables and losses

Electricity is delivered through 
several lines to the customers.

If one of the transmission lines goes off, the 
power it needed to provide would then be 
divided by the number of remaining lines—
more voltage would be added onto them. 

Once too many lines have tripped, the 
voltage on a single transmission line will go 
beyond its limit, and the line will also trip. 
This how Blackouts happen.

LINE VOLTAGE LIMIT

Transmission lines have a 
limited capacity to carry 
voltage. If voltage goes 
beyond its limit, the  
transmission line will trip.

To be able to useable on  
normal daily devices, voltage 
has to be decreased before 
reach each users

VOLTAGE

The electrical force, or  
“pressure”, that causes current  
to flow, measured in Volts.

CURRENT

The electrical flow through  
transmission lines, measured  
by Amps.

When current rises to a certain 
level, the transmission line 
overheats and trips.

Maximum production is 50

X X

When shorter transmission lines trip, all the power 
needs to be transmitted by the farther line to supply 
users. The farther electricity travels, the more reactive 
power is needed. In this case, a generator couldn’t  
provide the amount of power required. 

REACTIVE POWER

Reactive power dissipates zero power 
in electricity. It is essential to move real 
power through the transmission system 
to users. It regulates voltage through 
transmission lines.

WHAT DO GENERATORS PRODUCE?  
REACTIVE POWER + REAL POWER REAL POWER

The actual amount of power is used 
and purchased. Also known as “true 
power“ or “active power.“

APPARENT POWER

The power flow travel through the 
lines. It’s result from the combination 
of real power and reactive power.

REAL POWER

REA
CTIVE PO

W
ER

USERGENERATOR

DIRECT CURRENT (DC)

An electric current flow in  
the transmission line in only 
one direction.

ALTERNATING CURRENT (AC)

An electric current flow  
reverses its direction in a  
regular pace. 

GENERATOR CAPACITY LIMIT

When a generator shuts down, all 
the power needs to be produced by 
the surviving ones. If the need goes 
beyond capacity limit, the generator 
will shut down.

Generators have a limited capacity  
to produce electricity. Customers are  
provided power by several generators. 
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BLACKOUT 2003
ELECTRIC GRID KEY PARTIES

The initiating emergence of the  
blackout involved two control  
areas, First Energy (FE) and  
American Electric Power (AEP),  
and their respective reliability  
coordinators, MISO and PJM. 
Reliability coordinators provide 
oversight over a wide region and 
coordinate emergency operations 
in real time for one or more  
control areas.

NORMAL POWER FLOW around Cleveland area 
Why is the electrical system critical 
around the Cleveland area ?  
Cleveland’s geography is complexity 
so transmission lines have to be built 
around Lake Erie in order to deliver 
electricity to the Cleveland area. 
As a result the power load around 
Cleveland is constrained. Without 
many large generators around this 
area — during the Blackout  
in 2003 — the need for electricity  
in Cleveland went beyond the  
estimated maximum. Electricity 
could not reach the demand and 
went off within seconds.

On August 14, 2003, large portions in the Midwest and Northeast of the United States and Ontario,  
Canada, experienced an electric power blackout. The outage had an impact on an area with an estimated  
50 million people. Ohio, Michigan, Pennsylvania, New York, Vermont, Massachusetts, Connecticut,  
New Jersey and the Canadian province of Ontario were affected. The blackout cost the U.S. between  
$4 billion and $10 billion (U.S. dollars). Canada suffered a large financial loss, as well.
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Info Graphic
Typography

This data plot project aims to support and express a The New York Times article from 2008 graphically.

This specific graph aims to show the stagflation of the 1970s, the relationship of GDP and inflation from 
1970 to 2008, and to indicate the future trend about whether there is a stagflation similar to that of the 
70’s coming soon?

2015.10





Poster
Typography

Watermelon, Stone and Wire-hanger

This project aimed to design a series of unified pieces inspired by Object Poem.  
Typography expressed the language within the text: its essence, nature and meaning,  
as well as the subjective interpretation of the poems.

This series, Object Poems by Charles Simic, have the black humor indicated in lines,  
especially the poem Watermelon. I use the shapes of punctuation marks to visualize  
three poems from the series.

Dimension: 10in * 14in

2014.12









Artist Book
Letterpress

What will happen to us after we die?
I have been thinking about this question since I was in high school. I was asked to  
act as a good student and study hard. If we will completely disappear when we die,  
what is the point of the things we are doing right now? Does that mean everything  
is meaningless?
 
Socrates gave us his answers. The quotes might not be the right answer to my  
question since nobody knows the exact life after death. They are definitely  
convincible ones.

Medium: Letterpress, coffee, paper

Dimension: 7in * 5.5in * 2.5in
 





Artist Book

People always love gossip. The version you hear will never be exactly the same  
as the previous one. I use carbon paper to make an interactive book. The reader  
can use a stick and a piece of carbon paper to copy the previous page. The final  
page will never be anything similar to the word on the first page.

Medium: Paper

Dimension: 4.5in * 5.5in *1.5in

2014.06





Artist Book

There are over a dozen metro lines in Shanghai now working as a mass network. I try to create a  
route for tourists to explore Shanghai only by using the Metro system by connecting transition  
stops of different lines.

Illustration by Xianhao Chen.

Dimension: 4.5in * 4.5in
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