
Analytical reports about rising natural gas and oil prices written in the first decade of the 
21st century were linked to macroeconomic models of the oil market. Such models 
usually incorporated features of the oil supply such as depletion, endogenous oil 
exploration and extraction, and features of oil demand, such as the increase in demand 
from emerging markets, usage efficiency, and endogenous demand responses. For a 
period of time such models worked fine and risk management departments used futures 
contracts to hedge their positions and effectively offset their risk. However, the majority 
of models included the declining supply of oil. Projected longer-term natural gas prices 
were much higher than actual results have illustrated.

The new reality with decreasing cost of shale gas and oil production re-shaped the view 
of the natural gas price future. Natural gas prices can no longer be linked to oil or its 
declining future supply. Since this paradigm change, much has been written about what 
triggered the slump, and specifically about the relative role of supply and demand factors.
Modern models show that small shocks to natural gas supply or demand can result in 
large movements in prices for natural gas.

However, these models often do not incorporate the historical data and bifurcation points 
and changes in system parameters during critical events. As a result, risk management 
departments of large corporations cannot react adequately to critical events predicting 
sudden price spikes. 

As recent as the first week of January 2018, natural gas markets were 
skyrocketing from the wave of icy weather that has swept over the 
Eastern half of the United States.
The storm caused snow, freezing rain and strong winds to a record-
shattering cold already affecting much of the eastern United States. 
Temperatures kept dropping throughout the weekend. Was this 
weather change predicted? Could utilities and large corporation be 
prepared for increasing demand and reducing supply of natural gas? 
It is not a secret that extreme cold cuts natural gas production, while 
heating demand increased substantially. During this period, gas output 
in the North Dakota’s Bakken was down more than 20%, natural gas 
production in Texas declined by 20%, in Oklahoma by 22%, and 
Pennsylvania by 5% in comparison with the previous month according 
to multiple reports.  With the extremely cold weather, water and water 
vapor freeze. The natural gas coming out of the well contains a varying
amount of water in the mix. When temperatures get cold enough, even
though the gas comes out of the ground quite warm, this water can 
freeze. When it does, it blocks the flow channels, and the well is shut-in
until it thaws.

During the same period in Canada, cold weather was also curtailing 
output. The Financial Post reported that some natural gas wells in 
Alberta were frozen. Natural gas prices in Alberta increased by 72 %.



On the demand side consumers were burning much more gas because 
of the cold snap. 

Natural Gas-Powered generation infrastructure challenges are not a 
secret either. New gas-fired power plants were built in North America in
recent years to burn cheap natural gas. Moreover, natural-gas power 
plant are running in time of peak demand or balancing intermittent 
renewable power. So, if consumer is using electrical heater it also leads
into significant increase of natural gas demand.

With supply disruptions and record consumption occurring 
simultaneously, natural gas prices were simultaneously spiking at 
many natural gas trading hubs. Alberta saw a significant price 
increase. New England prices were soaring. In Boston, natural gas for 
prompt delivery exploded in price, to $35 per million British thermal 
units, making it the priciest gas market in the world at the time.

In addition, Boston couldn’t get enough methane at any price. Prices 
for January 5 settled at about $83/million British thermal units (MMBtu) 
in Boston and about $140/MMBtu in New York City (NYC). New England 
was relying on fuel oil for a remarkable 33% of its power supply.  If New
England situation could be partially explained by pipeline constraints in
New England, other places experienced incredible disbalance partially 
due to lack of reliable mid and short-term models.  For example, a year
ago, natural gas inventories in the US were well above the five-year 
average. But things have tightened significantly in recent months, and 
the current cold snap could lead to supply outages.
Natural gas distributers and industrial consumers have also faced the 
lack of natural gas supply as poor historical analysis of critical events, 
bifurcation points and changes in system parameters during critical events.

Utilities and large energy companies also suffered from increased 
gasoline and diesel prices which have climbed above five-year 
seasonal highs. The situation is similar: increased demand (as diesel 
generators should produce energy due to shortage in natural gas 
supply and rising demand) from one side and declining supply 
(refineries along the East Coast are dealing with frozen pipes among 
other challenges). Although most refineries, particularly those in 
northern climates, are designed to operate throughout the winter, 
increasing extreme weather conditions forced the capacity to shut 
down due to glitches. For example, according to Reuters, Phillips 66, at 
the time of writing does not have a timeline for restarting the units at 
its Illinois plant.



Large East Coast energy corporations relying on emission credits lost 
them during the January 2018 cold snap due to running oil-fired 
generators and increasing coal plant production. 

In summary, here are the lessons learned from the January 2018 set of 
critical events: 

1. Winter storm forecasts are usually accurate and cannot be 
blamed. During the cold snap, outages on the electric side 
impacted operations on the natural gas side and vice versa. Each
critical event should be analyzed to see the acting of the natural 
gas operators and electric generators to see dependencies in 
operations between these two industries.

2. Analysis of critical events/bifurcation points. Risk management 
analysts should know that to expect and expected respond time. 
It appears that on large-scale, this was not done adequately.   

3. Risk management and forecast models should consider future 
market development. For example, new features of gas-fired 
generation units. Newer units exhaust “line pack” (i.e., the ability
of the natural gas pipeline to “store” small quantities of natural 
gas on a short-term basis by increasing the pipe’s operating 
pressure) much faster than older units.

4. Long-term, mid-term and short-term models should fluently 
integrate with each other. Short-term weather changes and 
historical system respond should be adjusted by parameters 
used for mid and long term modeling.


