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Speed - .
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PLUS

GPT-4 currently has a cap of 25 messages every 3 hours. Expect significantly lower caps, as we adjust for

demand.

GPT-4 Limitedbeta &

GPT-4 is a large multimodal model (accepting text inputs and emitting text outputs today, with image

inputs coming in the future) that can solve difficult problems with greater accuracy than any of our

previous models, thanks to its broader general knowledge and advanced reasoning capabilities. Like
gpt-3.5-turbo , GPT-4 is optimized for chat but works well for traditional completions tasks.

©® GPT-%4iscurrently in a limited beta and only accessible to those who have been granted
access. Please join the waitlist to get access when capacity is available.

LATEST MODEL DESCRIPTION MAX TOKENS TRAINING DATA

gpt-4 More capable than any GPT-3.5 model, able to 8,192 tokens Up to Sep 2021
do more complex tasks, and optimized for
chat. Will be updated with our latest maodel
iteration.
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* “Transformer”
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https://daleonai.com/transformers-explained
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Figure 1: The Transformer - model architecture.
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“clipart of a korean mid-aged man pretending to know everything”
“clipart of a korean young man trying to answer in job interview”
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a realistic photo of salmons swimming on a stream upwards Generate

https://labs.openai.com/e/lukRYYHdP5UeuvkZgSfgDPbS
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MIT Technology Review Subscribe

ARTIFICIAL INTELLIGENCE

The inside story of how ChatGPT was built from the people
who madeit

Exclusive conversations that take us behind the scenes of a cultural phenomenon.

By Will Douglas Heaven Since November, OpenAl has already updated ChatGPT several times. The researchers
March 3,2023

are usmg a tecllmque called adversarial training to stop ChatGPT from letting users

). This work pits multiple chatbots
against each other: one chatbot plays the adversary and attacks another chatbot by
generating text to force it to buck its usual constraints and produce unwanted
responses. Successful attacks are added to ChatGPT’s training data in the hope that it
learns to ignore them.

STEPHANIE ARNETT/MITTR | ENVATO

When OpenAl launched ChatGPT, with zero fanfare, in late November 2022, the San
Francisco-based artificial-intelligence company had few expectations. Certainly,

nobody inside OpenAl was prepared for a viral mega-hit. The firm has been scrambling

https://www-technologyreview-com.cdn.ampproject.org/c/s/www.technologyreview.com/2023/03/03/1069311/inside-story-oral-history-how-chatgpt-built-openai/amp/
A-2CH O|CHA @Al Frenz
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The Gallic Wars
By Julius Caesar
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Book 8

Chapter 0

Prevailed on by your continued solicitations, Balbus, | have engaged in a most difficult task, as my daily refusals
appear to plead not my inability, but indolence, as an excuse. | have compiled a continuation of the Commentaries
of our Caesar's Wars in Gaul, not indeed to be compared to his writings, which either precede or follow them; and
recently, | have completed what he left imperfect after the transactions in Alexandria, to the end, not indeed of the
civil broils, to which we see no issue, but of Caesar's life. | wish that those who may read them could know how
unwillingly | undertook to write them, as then | might the more readily escape the imputation of folly and
arrogance, in presuming to intrude among Caesar's writings. For it is agreed on all hands, that no compasition was
ever executed with so great care, that it is not exceeded in elegance by these Commentaries, which were published
for the use of historians, that they might not want memoirs of such achievements; and they stand so high in the
esteem of all men, that historians seem rather deprived of, than furnished with material. At which we have more
reason to be surprised than other men; for they can only appreciate the elegance and correctness with which he
finished them, while we know with what ease and expedition. Caesar possessed not only an uncommon flow of
language and elegance of style, but also a thorough knowledge of the method of conveying his ideas. But | had
not even the good fortune to share in the Alexandrian or African war; and though these were partly
communicated to me by Caesar himself, in conversation, yet we listen with a different degree of attention to those
things which strike us with admiration by their novelty, and those which we design to attest to posterity. But, in
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From Wikipedia, the free encyclopedia

For other uses, see Garlic (disambrguation).
Garlic (Allium sativum) is a species of bulbous flowering plant in the genus Allium. Its close relatives
include the onion, shallot, leek, chive,”2! Welsh onion and Chinese onion.”! It is native to South Asia,
Central Asia and northeastern Iran and has long been used as a seasoning worldwide, with a history
of several thousand years of human consumption and use.*I’] It was known to ancient Egyptians
and has baen used as both a foad flavoring and a traditional medicine® 7] China produces 76% of

the world's supply of garlic.®!

Etymology 1edit
The word garlic derives from Cld English, garlac, meaning gar (spear) and leek, as a 'spear-shaped
leek’.I?]

Description (edit]

Allium sativum is a perenmial flowering plant growing from a bulb. It has a tall, erect flowering stem
that grows up to 1 m (3 ft. The leaf blade is flat, linear, solid, and approximately 1.25-2.5 cm (0.5—
1.0 in} wide, with an acute apex. The plant may produce pink to purple flowers from July to

September in the Northern Hemisphere. The bulb is odoriferous and contains outer layers of thin

sheathing leaves surrounding an inner sheath that encloses the clove. Often the bulb contains 10 to

20 cloves that are asymmetric in shape, except for those closest to the center® If garlic is planted Allium sativum, known as garlic, from

William Waoodville, Medlical Botany,
flowers. It i1s pollinated by bees, butterflies, moths, and other insects." 1 1793.

at the proper time and depth, it can be grown as far north as Alaska.'” It produces hermaphrodite

http://classics.mit.edu/Caesar/gallic.1.1.html
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Garlic

GARLIC (Allium sativum): Origin: native to Asiatic Siberia. Garlic has
been symbolic of courage and strength since remote antiquity. It was
mentioned by Homer and used by Odysseus to keep the sorceress
Circe from turning him and his men into pigs. Garlic was dedicated to
Mars the Roman god of war. Roman soldiers traditionally ate garlic
before battle in the belief that to do so provided courage. Romans also
believed that if a man chewed garlic during a foot race, no one would
pass him. Romans believed, too, that a magnet would lose its power if
rubbed with garlic. Garlic has been used as a charm against evil eye, and
especially to ward off witches and vampires. After introduction of garlic
into South America, the Inca Indians believed that bulls would not
charge anyone carrying this plant. The English word, garlic (i.e. gar lic),
means spear-like leek. Garlicis known in India as the “slayer of
monsters.” It was used by German miners into the 191" century as
protection against evil. Garlic that appears in dreams symbolizes good
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GPT-4 3-Shot Accuracy on MMLU across languages

Random guessing — 25.0%
Chinchilla-English —
PALM-English
GPT-3.5-English
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Figure 5. Performance of GPT-4 in a variety of languages compared to prior models in English on
MMLU. GPT-4 outperforms the English-language performance of existing language models [2, 3] for
the vast majority of languages tested, including low-resource languages such as Latvian, Welsh, and
Swahili.

https://cdn.openai.com/papers/gpt-4.pdf
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Example of GPT-4 visual input:

User

GPT-4

What is funny about this image? Describe it panel by panel.

i

Source: https://www.reddit.com/r/hmmm/comments/ubab5v/hmmm/

The image shows a package for a "Lightning Cable" adapter with three panels.

Panel 1: A smartphone with a VGA connector (a large, blue, 15-pin con-
nector typically used for computer monitors) plugged into its charging port.

Panel 2: The package for the "Lightning Cable" adapter with a picture of
a VGA connector on it.

Panel 3: A close-up of the VGA connector with a small Lightning con-
nector (used for charging iPhones and other Apple devices) at the end.

The humor in this image comes from the absurdity of plugging a large,
outdated VGA connector into a small, modern smartphone charging port.



User What 1s unusual about this image?

Source: https://www.barnorama. com/wp-content/uploads/2016/12/03-Confusing-Pictures. jpg

GPT-4 The unusual thing about this image is that a man 1s ironing clothes on an ironing
board attached to the roof of a moving taxi.

https://cdn.openai.com/papers/gpt-4.pdf
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In that legion there were two very brave men, centurions,
who were now approaching the first ranks, T. Pulfio, and
L. Varenus. These used to have continual disputes
between them which of them should be preferred, and
every year used to contend for promotion with the utmost
animosity. When the fight was going on most vigorously
before the fortifications, Pulfio, one of them, says, "Why
do you hesitate, Varenus? or what [better] opportunity of
signalizing your valor do you seek? This very day shall
decide our disputes.” When he had uttered these words,
he proceeds beyond the fortifications, and rushes on that
part of the enemy which appeared the thickest. Nor does
Varenus remain within the rampart, but respecting the
high opinion of all, follows close after. Then, when an
inconsiderable space intervened, Pulfio throws his javelin
at the enemy, and pierces one of the multitude who was
running up, and while the latter was wounded and slain,
the enemy cover him with their shields, and all throw
their weapons at the other and afford him i
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of retreating. The shield of Pulfio is pierced and a javelin
is fastened in his belt. This circumstance turns aside his
scabbard and obstructs his right hand when attempting to
draw his sword: the enemy crowd around him when
[thus] embarrassed. His rival runs up to him and succors
him in this emergency. Immediately the whole host turn
from Pulfio to him, supposing the other to be pierced
through by the javelin. Varenus rushes on briskly with his
sword and carries on the combat hand to hand, and
having slain one man, for a short time drove back the rest:
while he urges on too eagerly, slipping into a hollow, he
fell. To him, in his turn, when surrounded, Pulfio brings
relief; and both having slain a great number, retreat into
the fortifications amid the highest applause. Fortune so
dealt with both in this rivalry and conflict, that the one
competitor was a succor and a safeguard to the other, nor
could it be determined which of the two appeared worthy
£ being preferred to the other.
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Chapter 0

Prevailed on by your continued solicitations, Balbus, | have engaged in a most difficult task, as my daly refusals
appear to plead not my inability, but indolence, as an excuse. | have compiled a continuation of the Commentaries
of our Caesar's Wars in Gaul, not indeed to be compared to his writings, which either precede or follow them; and
recently, | have completed what he left imperfect after the transactions in Alexandria, to the end, not indeed of the
civil broils, to which we see no issue, but of Caesar’s life. | wish that those who may read them could know how
unwillingly | undertook to write them, as then | might the more readily escape the imputation of folly and
arrogance, in presuming to intrude among Caesar's writings. For it is agreed on all hands, that no composition was
ever executed with so great care, that it is not exceeded in elegance by these Commentaries, which were published
for the use of historians, that they might not want memoirs of such achievements; and they stand so high in the
esteem of all men, that historians seem rather deprived of, than furnished with material. At which we have more
reason to be surprised than other men; for they can only appreciate the elegance and correctness with which he
finished them, while we know with what ease and expedition. Caesar possessed not only an uncommon flow of
language and elegance of style, but also a thorough knowledge of the method of conveying his ideas. But I had
not even the good fortune to share in the Alexandrian or African war; and though these were partly
communicated to me by Caesar himself, in conversation, yet we listen with a different degree of attention to those
things which strike us with admiration by their novelty, and those which we design to attest to posterity. But, in
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Garlic

GARLIC (Allium sativum): Origin: native to Asiatic Siberia. Garlic has
been symbolic of courage and strength since remote antiquity. It was
mentioned by Homer and used by Odysseus to keep the sorceress
Circe from turning him and his men into pigs. Garlic was dedicated to
Mars the Roman god of war. Roman soldiers traditionally ate garlic
before battle in the belief that to do so provided courage. Romans also
believed that if a man chewed garlic during a foot race, no one would
pass him. Romans believed, too, that a magnet would lose its power if
rubbed with garlic. Garlic has been used as a charm against evil eye, and
especially to ward off witches and vampires. After introduction of garlic
into South America, the Inca Indians believed that bulls would not
charge anyone carrying this plant. The English word, garlic (i. gar ic).
means spear-like leek. Garlicis known in India as the “slayer of
monsters” It was used by German miners into the 19™ century as
protection against evil. Garlic that appears in dreams symbolizes good
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GitHub - microsoft/visual-chatgpt: Official repo for the paper: Visual ChatGPT: Talking, Drawing and Editing with Visual Foundation Models



https://github.com/microsoft/visual-chatgpt

Edge + DALL-E

ofojc]of gt




— i 0,  https;/fonedrivelive.com/ w,/t/EalKkPsBAchljwlLn3060f4BvbBjy APWrkiZbSCELIaZwTe =CMgqn1

u Document! - Saved ~ B Search {Alt + €1

Review Wiew Help I:! Comments  +4%= Catch Up £ Editing w m

File Home Insert Layout References

) w M~ Aptos(Body) ~ 1T~ B I U~ &£~ -EI-“" . : s !.v g"_-" F @Cupilnt gg|» | ==

+ B e AR 0 &

3 Creato cantent with Capilat

& pob description dor... 10 ideas fior.- &, pross release for., A praject praposal about.. | [ (3

Describe what you'd like to create, and Copilat will generate & draft

% &

Page 1of 4 Z56words  English {U5)  Tewt Predictions: On + w00% [IFit  Give Feedback to Microsoft




LY httpsyfonedrive ve.comy wo 't EaC EkePsBAch pw UL 3060 ByvbEnd APW k2B SCALIAZw e = C M gagn!

B  Vanarsdel Proposal - Saved ~ B Search (Alt + Q)
File Home Inserdt l'}d,"sign Transitions  Animations  Shde Show  Review  View  Help I:_:i-:;.mmom-'. i Catech s 1.7]me:-.1 w

e O~ ¥ A0 B @ | Aposody ~ N~ A A B Av e B = EviDHe | P+ H | H

Click to add title

Click to add subtitle

G Fased ik 16 Mg rgdaf _é Pdzmig -E :E




SHH QA 2014 VP

(%)

|

Copyright'™ Hancom Inc . All rights reserved.

=
Exl-{u_l_"__ ethews Conference allshowTV

dAF-s8 EA-2dZE S0 Co-AY 4Ad-25  SW-Eet MY-oHX]-EHE =

d=2'0 MGPT Y& F

UFSHOI : 20230323 14:31

HANCOM

o= HTH

SHENAFE7E 22RE J|gte] 15Y M|A SHASA Y WAY QIZXIS(A1

"MGPT'E AL

HSAE PCRHIY-B 5 Ofmet 2HH0| M2t e =2 1213K51H HX[Y st | Aot
Z|8te] SHAQMAY BE HSE= 758 EAHE MH|ACE T2 sES A
A

ol Al 7|52 otE 1 cofst oS A AI'E AL EAIZ ofFo|CL

2
a)
_{
i
ital
0




@ OpenAI Research v

Built with GPT-4

START MY FREE I WEEKS

Duolingo
GPT-4 deepens the conversation on Duolingo.

GPT-4 (openai.com)

Product~  Developers~ Safety Companywv

Roleplay

Order food and drinks
at a Parislan Cafe

B

We've collaborated with organizations building innovative products with

GPT-4.

Be My Eyes
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Stripe
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t didn’t amount
to much at first.

Launched into orbit aboard the space shuttle
Discovery on April 24, 1990, amid flurries of
hope and hype, the Hubble Space Telescope
promptly faltered. Rather than remaining locked
on its celestial targets, it trembled and shook,
quaking like a photophobic vampire whenever
sunlight struck its solar panels. Opening its pro-
tective front door to let starlight in perturbed
the telescope so badly that it fell into an elec-
tronic coma. Worst of all, Hubble turned out to
be myopic. Its primary light-gathering mirror,
eight feet in diameter and said to be the smooth-
est large object ever fashioned by humans, had
been figured perfectly wrong.
Its design was already a compromise. The
astronomers had wanted a bigoer telescone in
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ARTICLE INFO

ABSTRACT
Keywords: OpenAl has released the Chat Generative Pre-trained Transformer (ChatGPT) and revolutionized the
ChatGPT approach in artificial intelligence to human-model interaction. The first contact with the chathot re-

Natural Language Processing (NLP)
semantic NLP tasks
pragmatic NLP tasks

veals its ability to provide detailed and precise answers in various areas. There are several publications
on ChatGPT evaluation, testing its effectiveness on well-known natural language processing (NLP)
tasks. However, the existing studies are mostly non-automated and tested on a very limited scale. In

subjective NLP tasks this work, we examined ChatGPT’s capabilities on 25 diverse analytical NLP tasks, most of them
Matural Language Inference (NLI) subjective even to humans, such as sentiment analysis, emotion recognition, offensiveness and stance
sentiment analysis detection, natural language inference, word sense disambiguation, linguistic acceptability and question
offensive content answering. We automated ChatGPT s querying process and analyzed more than 38K responses. Our
emation recognition comparison of its results with available State-of-the-Art (SOTA) solutions showed that the average loss
humor detection in quality of the ChatGPT model was about 25% for zero-shot and few-shot evaluation. We showed
stance detection that the more difficult the task (lower SOTA performance), the higher the ChatGPT loss. It especially

word sense disambiguation (WSD)
question answering (QA)
model personalization

refers to pragmatic NLP problems like emotion recognition. We also tested the ability of personalizing
ChatGPT responses for selected subjective tasks via Random Contextual Few-Shot Personalization,
and we obtained significantly better user-based predictions. Additional qualitative analysis revealed a

text classification ChatGPT bias, most likely due to the rules imposed on human trainers by OpenAl Our resulis provide
SOTA analysis the basis for a fundamental discussion of whether the high quality of recent predictive NLP models
large language model can indicate a tool's usefulness o society and how the learning and validation procedures for such
prompting systemns should be established.

an attentional mechanism and easily parallelizing calcu-
lations with matrix operations. As more powerful GPUs
and TPUs were developed [9], it became possible to create

1. Introduction

In recent years, Transformer-type model architecture has
dominated the warld of natural lanouace nrocescine (NT.PY

2IVL.10/24V1 |CS.CLL| 41 PCD VUL

https://arxiv.org/abs/2302.10724

ChatGPT Recent methods
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Does various tasks Does only one task
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Solves its task well
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May explain if asked
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Interactive
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No talk

Release candidate
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Creative @

Multiple answers

Figure 12: Difference between ChatGPT and the best recent solutions (SOTA) related to analytical NLP tasks.
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sunshine - serotonin levels relation u|

Exposure to sunlight is thought to increase the brain's release of serotonin, a hormone associated with
boosting mood and helping a person feel calm and focused. Studies have shown that higher levels of...

best time to have kids
According to experts, the best time to have kids is between your late 20s and early 30s. Women are most
fertile in their 208, with o higher chance of getting pregnant every month. However, women can typically.

do video games boost creativity BY R EA D I N G AR

Research suggests that video games can boost creativity and problem-solving skills. For example, a J UST 3 4 LI N ES?
study of 500 12-year-olds found that the more they played video games, the more creative they were in.. T . STt o]

SVB stock price plunge
SVB Financial, the parent company of Silicon Valley Bank, experienced a significant drop in its stock price
on March 10th, 2023. The shares fell by 60% after the company announced plans to raise more than $2..

what did ancient Egyptians record with hieroglyphs BET/

The ancient Egyptians used hieroglyphs, a form of pictorial writing, to record various things. They were [V}

used for inscriptions on temple walls, tombs, sheets of papyrus, wooden boards covered with stucco.. H
HARVARD Stanford l H L|OFAE
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does sitting for > 3 hours reduce life expectancy Hie
Yes, sitting for more than three hours a day can reduce life expectancy. Studies have shown that
excessive sitting is a: iated with a higher risk of early death, regardless of whether a person gets...
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&} getmerlinin @ =3

Use Merlin extension to get chatgpt like responses on all websites with just a Cmd/Ctri+M cli
1 8. 6 & & drrIR-R]

AIPRM for ChatGPT

aiprm.com

1-Click Prompts for ChatGPT! AIPRM for ChatGPT adds a list of curated prompt templates i
o Y e W 386 EAHE

Tactig: ChatGPT meeting summary
@) tactiie @ F=H
ChatGPT Summary for Google Meet, MS Teams, Zoom. Transcribe and Summarize Google

o

I

€ ChatGPT Writer

ChatGPT via Extension

(Ask Anything Anywhere)

ChatGPT + Web
access

WebChatGPT

ChatGPT Writer - Write mail, messages with Al

{2} chatgptwriter.ai

\Write entire emails and messages using ChatGPT Al (privacy-frendly). Works on all sites
oo ek ok 100 24

ChatGPT for Search Engines

chatonai.org

Display ChatGPT response alongside Google, Bing, DuckDuckGo Search results
e v e e g 300 FUE

ChatGenie

chatgpt-chrome.com

Unlock the power of conversation with ChatGenie - the ultimate browser extension for acces
o deodke ok 50 HLE

ChatGPT Chrome Extension
2} glasp.co

Use ChatGPT via Chrome Extension
Y ok o 48 B

WebChatGPT: 2E{5ll WA 27} 755t ChatGPT
=

ol BT ZDE A

S0 ChatGPT ZEZEE TabATLID
Wk ek ok 93 Hid

YouTube Summary
with ChatGPT

| Kl

S=E X|L|: ChatGPT A5 HE 7|
ChatGPT = [ 2= FHE s F
P o ek 33 HLH

Voice Control for ChatGPT
Expands ChatGPT with voice control and read aloud.
koo ok 74 BUE

YouTube Summary with ChatGPT

& glasp.co @ =H
Use ChatGPT to summarize YouTube videos

L8 & 3 & FLRCIi]

ChatGPT Prompt Genius
Discover, share, import, and use the best prompts for ChatGPT & save your chat history loce
Yook ok 8 HUE

Talk-to-ChatGPT
Talk to ChatGPT through yeur microphone and hear its responses with a voice. Uses speech

Jedkdde ok 50 22
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Web search results:

{web results)

Instruc |ease provide a concise and
informative response to the user's query based
on the information available in your training
data and current knowledge. If necessary, you
may use web search results from {current_date}

to supplement your answer, but please clearly

cite your sources using [[number](URL)].

User Query: {query)

.:O:.
Examples

"Explain quantum computing in
simple terms" —

"Got any creative ideas for a 10

year old's birthday?" —

"How do | make an HTTP
request in Javascript?” —

() Search on the web

ChatGPT

4

Capabilities

Remembers what user said
earlier in the conversation

Allows user to provide follow-
up corrections

Trained to decline inappropriate
requests

AN

Limitations

May occasionally generate
incorrect information

May occasionally produce
harmful instructions er biased
content

Limited knowledge of world
and events after 2021
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C) Search on the web
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Web search results:

[1] "71= Hat2| Eg o4 E256t7| sashEel g2 o2ed Z2 22t #H7|H
ol e 53 I WElA s.4217t0f DK = FE 54D 2 542 =R 2
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URL:
https://kowikipedia.org/wiki/%EA%BE%B0%ED%9B%E4_%EB%EB3%50%ED%99%54

Instructions: Please provide a concise and informative response to the user's
query based on the information available in your training data and current

knowledge. If necessary, you may use web search results from 2023, 3, 12. to
supplement your answer, but please clearly cite your sources using [[number]

(URL)].

User Query: 7| = 57} ARE0HA| HSd0 O/X= 2ol Cist E0ME »
H Bl W7t Ao HaE s HES ME.
Reply in 230

71 oIt MIE g el HEdd OX = F20 i d1= 2 F8
HE #4 AgUc 7|2dol= A8 oUA 4 2 S0 e O
+ flen, ol ®7(2 ehg el F2& g 2 + QUSUC ofof
Ol ENMOAME= 7|% Hot7 UAE ol HA| HEH0 O/X|= s £4

Sk Cf 4

YoE 2T P LU 7|=He IS0 oA Ao ek
2 £ Zdgotidsdn.

(£}
() Search on the web
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l— KOREA INSTITUTE OF ENERGY RESEARCH

Indian renewables tenders are falling short of government’s ‘450GW by 2030’ plans
AUTHORS: Will Norman

URL: https://www.pv-tech.org/indian-renewables-tenders-are-falling-short-of-governments-450gw-by-2030-plans/

SHORTEN (words): = 3689 > 2 2F 469(12.7%) » B & 278(7.5%)

FIGURE:

Engie-India.jpg

ARTICLE SUMMARY

o CIC JAXEIE S0 M TE S2 200MW Z2FE O E = 20303 THA] 450GWE] 2 X 222 ZE « An200MW project in the Indian state of Gujarat. India needs to issue more renewable energy tenders
Eot= HRO S2E L4 o O L2 MM o x| LES LA O SHX| 2 BT S| AL if it is to meet the government’s target of 450GW of installed capacity by 2030, as the changing
= HEZ 2l = Y0| HESH D FFHEVL L0 o| FE o| et O 20| 8171 M=o o preferences of distribution companies have seen less uptake and states have been inconsistent in
SHS A O I A] QUES LSS OFSHL|CH 2 DA 2] 25 HAFS H| S E| 7} 1S ChS o 2ro] 2= fulfilling purchase obligations. Co-author of the report, Vibhuti Garg said: “To reach the 2030 target,
S L Ck 20300 S HE ZE017| 23 21 == 0f '3 2|4 356WO| A M Of| K| &S ) A5 OF 2 India will need to open renewables tenders for at least 35GW annually.”
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Optimal bidding strategy and profit allocation method for shared energy storage-assisted VPP in joint energy and
regulation markets

Applied Energy (2023-01-01) Tianhan Zhang, Weigiang Qiu, Zhi Zhang, Zhenzhi Lin, Y. Ding, Yiting Wang, Lianfang Wang, Li Yang

CITATION COUNT: 1

ABSTRACT SUMMARY

o S G EHYTHPY) BA|QF L2 T4 of| R B(RES) 2 EA|E N O 7Tt S0t = 72« Renewable energy sources (RES) generating units such as wind power and photovoltaic (PV) units
©4(VPP)E S22 == Q&L L can be aggregated with controllable loads as virtual power plants (VPPs) The uncertainty of RES

limits the market performance of the VPP, which can be solved by energy storage.
= RESO| EStH-E2VPPO| Al EH E1HE FEtoh=r), 0l WU X HEL 2 322 & UG LT

N\

o HUHA HE =5 ZCoRHEC = ol A|Z 7E0EH ] 25 HotE 12zt == HHA| A § «  Dueto the flexibility of the energy storage sharing mode, a two-part price-based leasing mechanism
EHSES)o| = 2 2o = JEE I 7|2t Ao HAH LS 0| H 2T o ME2 I{E 22 vepof o4 of shared energy storage (SES) considering market prices and battery degradation is proposed to
K| HEo T AFE HEE M2 == &L provide the short-term use rights of energy storage for the VPP in a new pattern.

« PJMSINRELCO|EH A2 C|O|HE 7|82 2 T A| &2 0]+ 2 Soff RESZ VPPO| &S0 SES2| « Simulations based on data from PJM and NREL Dataset illustrate that RES can significantly improve
AMESHE ZEoZ QOstr H2 9l A= Mg S| 25 | A 9 A A|E| o ECZN their profits by participating in the VPP to jointly lease the use rights of SES and participate in joint
=AZ 3A AL =SS EQELCH energy and regulation markets through the cooperation and bidding strategies

J

LITERATURE INFORMATION

DOI: 10.1016/j.apenergy.2022.120158

ABSTRACT (FULL): Renewable energy sources (RES) generating units such as wind power and photovoltaic (PV) units can be aggregated with controllable loads as virtual power plants (VPPs) to jointly participate in
energy and regulation markets for extra market revenue. However, the uncertainty of RES limits the market performance of the VPP, which can be solved by energy storage. Due to the flexibility of the energy storage
sharing mode, a two-part price-based leasing mechanism of shared energy storage (SES) considering market prices and battery degradation is proposed to provide the short-term use rights of energy storage for the
VPP in a new pattern. Then, an SES-assisted real-time output cooperation scheme for the VPP in joint energy and regulation markets is designed to improve the VPP market performance and a joint optimal market
bidding model of the VPP with the assistance of the SES is developed to maximize the expected daily profit. Moreover, a profit allocation approach for the SES-assisted VPP based on the improved Shapley value
method and the minimizing deviation algorithm (ISV-MDA) is proposed to reflect the real contributions and balance the interests of its participants. Simulations based on data from PJM and NREL Dataset illustrate
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Samsung Electronics

Nationality: South Korean,
Imagined person: Gender-neutral ,
«AFAL 24 21 ~ Impression: Technologically |
o .IZI' advanced and innovative , Dressing
style: Modern and trendy with a
focus on functionality.

https://jehyunlee.github.io/2023/03/09/Python-General-17-company/
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Stay Home,
Stay Connected
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Al will not replace you. A person using Al will.
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