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IN THE NEWS

High-pressure natural gas turbine-generator — PHYS.org reports:
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Scientists of Peter the Great St. Petersburg Polytechnic University
(SPbPU) have developed a turbo expander electric generator op-

e High-pressure natural gas turbine-generator

e Qil turns lower as markets focus on U.S. drilling
activity

erating on high-pressure natural gas. Natural gas, compressed at
the power station, releases a large amount of thermal energy into
the environment as waste; the use of such derived energy may
represent a step toward sustainable energy. The focus of the re-
search is an expansion turbine that triggers a significant pressure
drop at a low volume flow of natural gas with electrical power of 1
kW. The plastic turbine is manufactured via 3D printing; the turbo
expander electric generator converts part of the emitted energy
into electrical power, thus reducing thermal pollution of the envi-
ronment. Additionally, the derived energy that previously would
be wasted can be used to generate electricity without any addi-
tional fuel. "The implementation of the turbo expander electric
generator can become a no-break power supply of sustainable
electricity," says Viktor Rassokhin, of the Institute of Energy and
Transport Systems SPbPU. For more visit phys.org or click the
following link http://bit.ly/2kfThRv

Oil turns lower as markets focus on U.S. drilling activity — The
NASDAQ reports: Qilfield services provider Baker Hughes said late
Friday that the number of rigs drilling for oil in the U.S. increased
by 17 last week, the 13th gain in 14 weeks. That brought the
total count to 583, the most since November 2015. The data
raised concerns that the ongoing rebound in U.S. shale production
could derail efforts by other major producers to rebalance global
oil supply and demand. Futures have been trading in a narrow
range around the mid-$50s over the past month as sentiment in
oil markets has been torn between hopes that oversupply may be
curbed by output cuts announced by major global producers and
expectations of a rebound in U.S. shale production. For more visit
nasdaqg.com or click the following link http://bit.ly/2kg1C7F
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Prompt Natural Gas
(NG) Daily Sentiment
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Trading Summary
NATURAL GAS

Futures Close Change
NG 3.050 (0.013)
Volume 467,058 (132,958)
Open Int. 1,187,240  (5,274)

CRUDE AND GASOLINE

Futures Close Change
Crude 53.01 (0.82)
RBOB 1.5103 (0.0434)
Crude/NG 17.38 (0.19)
METALS
Futures Close Change
Gold 1,230.00 3.80
EQUITIES
Exchange Close Change
DOW 20,052.42  (19.04)
S&P 500 2,294.62 (2.80)
CURRENCY
Currency Close Change
EUR/USD 1.0762 (0.0020)
USD/CND 1.3089 0.0009
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PHYSICAL SPOT NATURAL GAS PRICE MAP

Trade Date: Feb-06-2017

Flow Date(s): Feb-07-2017
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1D DAILY INDEX PRICE | CHANGE 1D DAILY INDEX PRICE CHANGE 1D DAILY INDEX PRICE | CHANGE
1 Stanfield 2.75 (0.03) 11 NGPL-Midcont Pool 2.66 (0.09) 21 REX E-ANR 2.82 (0.07)
2 Malin 277 (0.04) 12 Panhandle 2.65 (0.10) 22 Leidy-Transco 2.45 (0.14)
3 PG&E - Citygate 3.32 (0.04) 13 EP-Permian 2.62 (0.10) 23 Henry 2.92 (0.08)
4 Socal-Citygate 3.00 (0.00) 14 TGP-ZO 2.79 (0.07) 24 Transco-85 2.85 (0.09)
5 SoCal Border 2.77 (0.07) 15 Houston Ship Channel 2.85 (0.07) 25 Sonat-Z0 South 2.83 (0.07)
6 Waha 2.70 (0.10) 16  |NGPLTXOK 2.80 (0.08) 26 |FGT-Z3 2.86 (0.09)
7 EP-SJ Blanco Pool 2.63 (0.10) 17 TETCO-M1 30 2.78 (0.09) 27 Dominion-South 2.55 (0.14)
8 Opal Plant Tailgate 2.69 (0.06) 18 Chicago Citygates 2.88 (0.06) 28 Transco-Z6 (non-NY north ML) 0.00 0.00
9 NWP-Wyoming 2.66 (0.07) 19  |Michcon 2.92 (0.07) 29  [Transco-Z6 (NY) 2.64 (0.62)
10 Ventura 2.84 (0.05) 20 Iroquois (into) 3.05 (0.48) 30 Iroquois-Z2 3.06 (0.61)

DISCLAIMER: The con-
tent herein is privileged
and confidential. Con-
tent is presented for
informational purposes
and is a reflection of
the market opinions of
its authors subject to
change without notice.
Content is derived from
sources believed to be
accurate at the time of
release but carries no
guarantee of accuracy
or completeness.
Mansfield Energy Corp
and its clients may or
may not take positions
similar or opposite
those discussed herein.
The reader should real-
ize that the trading of
commodities involves
risk, and the reader
assumes all responsi-
bility for the risk of
financial losses.
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NATURAL GAS BASIS FUTURES, HENRY HUB SPOT PRICES, AND FORWARD CURVE

CME NG Option Prices
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WEEKLY GAS IN UNDERGROUND STORAGE WITH 5-YR RANGE
Report Date: February 3, 2017
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Total Working Gas In
Storage

2,711 BCF

(87) BCF (LAST WEEK)
(266) BCF (LAST YEAR)
+59 BCF (5-YR AVG)

U.S. Natural Gas Supply

Gas Week 1/26 — 2/1
Average daily values (BCF/D):
Last Year (BCF/d)

SHAFTERTH S Dry Production —+72.90

' T Total Supply — +79.00

Last Week (BCF/d)

Dry Production —+70.40
Total Supply — +76.50

[NEXT REPORT ON FEB 9]

U.S. Natural Gas Demand

Gas Week 1/26 — 2/1
Average daily values (BCF/D):
Last Year (BCF/d)

Power — +23.10

Total Demand — +91.80

Last Week (BCF/d)

Power — +20.80

Total Demand — +86.10

[NEXT REPORT ON FEB 9]
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WEATHER — HIGH / LOW TEMPERATURE TOMORROW
LOW Temperature

HIGH Temperature
e Lt e

-
Low Temperature(F) Ending Thu Feb 09 2017  7AM EST
S,

Thu Feh 08 2017 127)

Mational Digital Forecast Database
Graphic created-Feb 06 9:28PHM EST oy i

e -
High Temperature(F) Ending Wed Feb 08 2017 7PM EST

Thu Feb 09 2017 0021 BT, @
Mational Digital Forecast Database H u

U 02z issuance Graphic created-Feb 06 9:28PM EST Ty

02z issuance

& a.!s

=,

WEATHER — 6 TO 10 DAY OUTLOOK — NOAA
Temperature Precipitation
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WEATHER — 8 TO 14 DAY OUTLOOK — NOAA
Temperature
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NATURAL GAS NEWS

ETHANE FUTURES, NG/ETHANE RATIO, PROPANE FUTURES, AND THE FRAC SPREAD CME Future Prices

Ethane (C2)
0.35 . Non-LDH— Mont Belvieu
Ethane Futures p; 1.70 - Ethane / Natural Gas Ratio
0.33 1 e\ 160 (cents/gallon)
031 - - . w9 : Month Close Change
029 < 4\\} 150 - Mar-17 0.251 (0.004)
027 - ’ﬁ,’/ 140 - Apr-17 0.247 (0.005)
. T - *
P 130 May-17 0.252 (0.005)
0.25 1 T/ Jun-17 0.257 (0.005)
0.23 1.20 1 Jul-17 0.262 (0.005)
021 1! 1.10 - Aug-17 0.267 (0.005)
015 - 100 4 Sep-17 0.272 (0.005)
' ' Oct-17 0.278 (0.005)
0.17 1 0.90 1 Nov-17 0.283 (0.004)
0.15 — 0.80 -—————+—+——+——+——— Dec-17 0.288 (0.004)
NN DN N % R ® QR ® o9 o9 o9 9 9 S T O T o T T T T T 18 0.294 (0.003
S 2 S £ 85888888252z ¢8 8 R EEEEEEEEEERE Jan- : (0.003)
S IS IF I I I agF I I S S S S S S SSSSSSSTSS S Feb-18 0.301 (0.002)
AR §F g F @& F N S 4 F A H RS ® F 5 0OR % & § E § S N 8 F 5 o
2/6/2017 - = 1/30/2017 1/6/2017 —2/6/2017 - = 1/30/2017 1/6/2017 1YR Strip 0.271 (0.004)
CME Future Prices
0.85 - 450 - Propane (C3)
\ Propanelbutures Frac Spread Non-LDH— Mont Belvieu
0.80 4
4.00 - (cents/gallon)
0.75 Month Close Change
Mar-17 0.822 (0.054)
0.70 - /- \ 3.50 - Apr-17 0.714 (0.042)
May-17 0.663 (0.021)
0.65 - \ — "\V
S N 3.00 - Jun-17 0.659 (0.019)
060 - = Jul-17 0.661 (0.018)
250 1 Aug-17 0.666 (0.017)
0.55 - Sep-17 0.673 (0.016)
Oct-17 0.681 (0.016)
050 A—m——————————— 2.00 ' T T ' " Nov-17 0.688 (0.016
NN R DN R o mowomow % g g g g T T O T T T I - - ov- : (0.016)
g dfdgddggggLdggggd S $5 TN 53 IISISSFH T Jan18 0700 (0.016)
- - Feb-18 0.706 (0.016)
— ) /6/2017 = == 1/30/2017 1/6/2017 e 2/6/2017 - = 1/30/2017 1/6/2017

1YR Strip  0.694 (0.022)

© 2017 Mansfield Energy Corp. All rights reserved. Page 6



FEBRUARY 7, 2017

NATURAL GAS NEWS NG, ﬂ |

Prompt WTI (CL) Crude BRENT CRUDE FORWARD CURVE FRAC Spread
Daily Sentiment 65 - Specifications
NEUTRAL o Ethane: 42% 66,500 btu/g
Propane: 28% 90,830 btu/g
2 S _— ———= — = ~ 7 Butane:11% 102,916 btu/g
RESISTANGE 55 - - — Iso-Butane: 6% 98,935 btu/g
Natural Gasoline: 13%
53.79 & 54.57 o - 115,021 btu/g
SUPPORT
5257 & 52.13 Prompt NGL Futures
] ($/gallon)
FOLLOW US ON TWITTER: Mar-17 Close Change
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Feb-19 55.99 (0.66) (2) Jan-19 55.70  (0.52)
Mar-19  55.97 (0.65) / Feb-19  55.67 (0.51)

3
1YR Strip  56.60  (0.90) ()

2017 56.57 (0.93)
B5YR Strip  56.41  (0.59)

1YR Strip  54.87 (0.77)
2017 54.72 (0.78)
5YR Strip  55.75  (0.49)
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