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Take 2 Minutes for Safety: Insect Bites and 
Stings 
Working outdoors comes with the risk of insect bites and stings. Most may only cause mild symptoms, but some can lead to 
severe allergic reactions. Prevention is always the first step. 

o Sting and Bite Prevention
• Inspect your work area for signs of bees, wasps, spiders, and other critters

• Keep work areas free of food/beverage, and avoid wearing fragrances 

• Wear clothing that covers as much of the body as possible 

• Remain calm, and avoid swatting (swatting can instigate stings) 

• If severely allergic, carry an epinephrine autoinjector and or medical IDs 

o If Bitten or Stung 

• Bee stingers should be removed as soon as possible using gauze or by scraping a fingernail over the area 

(do not squeeze or use tweezers)

• Seek immediate medical attention if bite/sting causes severe chest pain, nausea, sweating, swelling, loss of 

breath, and or slurred speech. 

• Wash the site with soap and water

• Apply ice to reduce swelling 
Adapted from ehs.Princeton.edu and NW Natural Safety PresentationsPrepared for IRP Working Group  - Not to be used for investment purposes.



TWG Members and Stakeholders
Oregon Public Utility Commission Staff 
(OPUC)

Washington Utilities and Transportation 
Commission Staff (WUTC)

Washington Office of the Attorney General 
(Public Counsel)

Oregon Citizen’s Utility Board (CUB)

Alliance of Western Energy Consumers 
(AWEC)
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NW Energy Coalition (NWEC)

Northwest Gas Association (NWGA)

Energy Trust of Oregon

Utilities

Business Partners

Additional Participants

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Planning Standards
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OPUC Order No. 19-073

Staff Recommendation No. 5

“Prior to the 2020 IRP, Staff recommends NW Natural coordinate a TWG focused on the 

Company's method of implementing probabilistic methodology for the capacity planning 

standard and peak hour standard for distribution system planning. NWN should share the 

relevant modeling inputs, outputs, and workpapers with stakeholders at least one week in 

advance of the TWG.”

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Goals of Planning Standards

• Planning standards set the threshold 
level of energy services demanded by 
customers by which the utility can 
safely, reliably, and affordably serve 
customers

• Planning standards balance safety and 
reliability with affordability

• Natural gas LDC planning standards 
are typically strict due to the high 
stakes and consequences of outages 
which would occur during cold events

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Goals of Planning Standards

• NW Natural has historically planned for safe, 

reliable, and affordable system capacity 

resources and will continue to do so in the 

future.

• IRP Guideline 11

Natural gas utilities should analyze, on an      

integrated basis, gas supply, transportation, 

and storage, along with demand-side 

resources, to reliably meet peak, swing, and 

base-load system requirements.
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Prepared for IRP Working Group  - Not to be used for investment purposes.



Design Winter

Cold Event

Peak Day
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Two Categories of Capacity Planning Standards

1) Gas Supply Resource Planning Standards

• Design winter planning standard

• Cold event planning standard

• Peak-day planning standard 

Gas supply resources are selected to meet the sales

customer demand for NW Natural’s entire system:

• Total sales demand in a year

• Seasonal changes in sales demand

• Maximum daily firm sales demand

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Two Categories of Capacity Planning Standards

2) Distribution Resource Planning Standard

• Peak-hour planning standard 

Distribution resources are selected to meet the sales and 

transportation customer demand for relevant areas of NW 

Natural’s service territory:

• Total sales and transportation demand in a year

• Seasonal changes in sales and transportation demand

• Maximum hourly (instant) firm sales and firm transportation 

demand

Prepared for IRP Working Group  - Not to be used for investment purposes.

Peak Hour
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Peak-Day Planning 

Standard and Gas Supply 

Planning 
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Firm Sales Peak Day Planning Standards Over 
Time

2014 IRP

• Highest expected firm sales demand day based on temperature only

• Actual temperature from February 3, 1989

2016 IRP

• Highest expected firm sales demand day based on temperature and additional weather variables

• Actual weather from February 3, 1989

2018 IRP

• Plan supply capacity resources to serve the highest firm-sales-demand day going into each gas 

year with 99% certainty assuming all resources are available (i.e., no forced outages)

• Uses a Monte Carlo simulation of the highest demand day in a heating season based on historical 

data

Prepared for IRP Working Group  - Not to be used for investment purposes.



NW Natural is Modeling Climate Change Trends into 
Expected Weather and Design Winter Weather 
Forecasting
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• While there is no indication 

that cold events are 

becoming less severe, there 

is clear evidence heating 

seasons are getting milder

• Implementing a similar 

approach to the NWPCC, 

NW Natural now 

incorporates leading climate 

change models into weather 

forecasting

• Results in 3% reduction in 

HDDs in 2020 and 18% in 

2050

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Are Extreme Cold Snaps Likely to be More or 
Less Severe?   

Prepared for IRP Working Group  - Not to be used for investment purposes.

https://www.pnnl.gov/science/highlights/highlight.asp?id=3962
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Why Change to a Probabilistic Firm Sales Peak 
Day Planning Standard?

NW Natural identified two related issues with our previous peak day definition that 

needed to be addressed:

1) The firm sales peak day requirement could change dramatically if:

NW Natural experiences a more extreme weather event than any experienced in the last 

30 years

OR

30 years passes without experiencing a weather event as extreme

2) The highest demand day in the previous 30 years is not equivalent to a demand day 

that has a 1-in-30 probability of occurrence

Prepared for IRP Working Group  - Not to be used for investment purposes.
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A true 1-in-30 event has a 3.333% (1/30) chance of 
occurring. On average, these events occur 30 years 
apart, but how often are they more than 30 years apart?
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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A true 1-in-100 event has a 1.0% (1/100) chance of 
occurring. On average, these events occur 100 years 
apart, but how often are they less than 30 years apart?
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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Stability of “COLDEST-IN-30” VS. ESTIMATED 1%

Prepared for IRP Working Group  - Not to be used for investment purposes.
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What Does This Mean for Customers…

• The difference in firm sales system load between a 
20°F day and a 11°F day is about 175,000 Dth 

consumed in a single day

• The typical residential customer uses roughly 1

Dth/day during a very cold day

• If we plan our resources for an 18°F day and a 

11°F day occurs the shortage (without taking 

emergency measures) would be the equivalent of 

25% of our residential customers experiencing an 

outage
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Eugene
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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Eugene
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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Recent Events in Texas
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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High-Level Summary of Gas Supply Resource 
Planning Standards

Gas Supply Planning Standards

Design Winter

• Adjustment made to the represented weather (inclusive of 
climate change trends) based on a 90th percentile winter by 
cumulative winter HDDs (Nov-April) over the last 30 years

Cold Event

• 5-day cold event with regression modeling of the 2 days prior 
and 2 days after the coldest day of the year and applied to the 
peak day weather

Peak Day

• Plan supply capacity resources to serve the highest firm sales 
demand day going into each gas year with 99% certainty 
assuming all resources are available (i.e. no forced outages)

Prepared for IRP Working Group  - Not to be used for investment purposes.

Design Winter

Cold Event

Peak Day
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Firm Sales Peak-Day Load 

Forecast Modeling Process

For Gas Supply Capacity 

Resources
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Integrated Resource Planning

• NW Natural uses optimization software to select a portfolio of resources that minimizes total system 

costs in order to meet demand

• Finds the least cost balance of resources to meet both supply capacity requirements and energy 

requirements

• The firm sales Peak-Day Planning Standard primarily relates to the supply resource capacity 

requirements for gas resources 

Capacity 

Basin Gas Purchases 

Off-System RNG 

Storage

Pipeline Capacity

On-System RNG

Demand Side Management

Power-to-Gas

Energy

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Firm Sales Peak Day Load Forecast Flow Chart

Historical 
Firm Sales

Daily Demand 
Drivers

Historical Data 

Regression Modeling 
of Firms Sales on Daily 

Demand Drivers

Stochastic Simulation 
of Daily Demand 

Drivers

Daily System Load 
Model Driver  
Coefficients

Simulated Daily 
Demand Drivers of 

Peak Conditions

Apply Model 
Coefficients to 

Simulated Demand 
Drivers

Customer 
Count Forecast 
and Time Trend

Apply 
Planning 
Standard

99th Percentile 
Load Requirement

Emerging 
Market Peak 
Contribution

Energy Trust 
DSM Forecast 
Adjustment

Firm Sales Peak 
Day Load 
Forecast

Distribution of 
Simulated Peak 
Day Firm Sales 

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Daily System Load Model



Firm Sales Load and Temperature 
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Prepared for IRP Working Group  - Not to be used for investment purposes.



Other Major Drivers

29Prepared for IRP Working Group  - Not to be used for investment purposes.



Summary of Driver Variables
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Driver Units Relationship

Temperature Hourly Average (°F) (-)

Previous-Day Temperature Hourly Average (°F) (-)

Solar Radiation Daily Sum (watts/m2) (-)

Wind Speed Hourly Average (mph) (+)

Friday, Saturday, Sunday, Holiday Indicator Variable [1,0] (-)

Snow Depth Daily Measure (inches) (-)

Water Heater Inlet Temperature (Bull Run River Temperature) Daily Measure (°F) (-)

Customer Count # of Customers (+)

Time Years after 2008 (-)

(-) = Inverse Relationship; (+) = Positive Relationship

For example, as temperature ↑ gas demand ↓; as wind speed ↑ gas demand ↑

Prepared for IRP Working Group  - Not to be used for investment purposes.



Pressure drop at each customer

Load and Previous Day Temperature
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Gate Station 

Daily Load Data

Customer #1

Customer #2

GAS FLOW

Cold Weather

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Daily System Load Model

• The Daily System Load Model estimates 

daily system firm sales load as a function 

of daily demand drivers and interaction 

effects between those drivers and 

temperature

• For the peak-day forecast the model is 

trained on historical winter data (Nov-

March) and days ≤ 58°F

• For the 2018 IRP Update #3, we used 

load data from January 2009-March 2020

32

Historical 
Firm Sales

Daily Demand 
Drivers

Historical Data 

Regression Modeling 
of Firms Sales on Daily 

Demand Drivers

Daily System Load 
Model Driver  
Coefficients

Prepared for IRP Working Group  - Not to be used for investment purposes.
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OPUC Order No. 19-073

Staff Recommendation No. 4 

“Staff recommends the Company work with Staff and stakeholders through technical working 

groups to address Staff's concerns regarding model evaluation and specification testing for the 

2020 IRP.”

Prepared for IRP Working Group  - Not to be used for investment purposes.



Why Have Interaction Terms With Temperature?

34
Prepared for IRP Working Group  - Not to be used for investment purposes.



Why Have Interaction Terms With Temperature?
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• The impact on load for most of 

the driver variables fluctuate 

across temperatures

• For example, 20 mph wind 

causes more heat loss from a 

building during a cold winter day 

(25°F) than the same 20 mph 

wind during a warm spring or fall 

day (55°F)

• The positive load impact from 

wind is greater in magnitude at 

colder temperatures as the heat 

loss due to wind is greater at 

colder temperature
Prepared for IRP Working Group  - Not to be used for investment purposes.



Why Have Interaction Terms With Temperature?
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• Another example is the interaction between customer count 

and temperature

• Adding a customer who has space heating will use more gas 

to heat their home during very cold days (25°F) when their 

furnace is running throughout the day

• That same customer will use less gas during spring and fall 

days (55°F) when their furnace is used intermittently 

throughout the day

• This temperature interaction is statistically significant with all 

driver variables with the exception of water heater inlet 

temperatures and the holiday indicator variable   

Prepared for IRP Working Group  - Not to be used for investment purposes.



Simple Temperature Only Model
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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Previous Analysis of Firm Sales Peak Day 
Forecast

38

Moving from average of calendar day 
high/low to average of gas day hourly 
measurements further reduces bias and 
confidence bands in the peak day forecast 

*Slide From 2016 

IRP TWG

Prepared for IRP Working Group  - Not to be used for investment purposes.



Daily System Load Model
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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Benefits of having Interaction Terms

• Having interaction terms allows for 

more observations to be included in 

the training data

• Although we are incorporating more 

independent variables into the 

regression, we are actually 

drastically increasing our degrees of 

freedom by including more 

observations

40

Temperature(°F)

3
8
°F 5
8
°F

Temperature cut off # of observations

< 38°F 338

< 58°F; Nov-March 1,735

Prepared for IRP Working Group  - Not to be used for investment purposes.



Regression Results

41

Linear Regression Coef. Robust Std. Err. t P>|t|

Temperature 17,530.49 6,743.85 2.6 0.009

Previous Day Temperature -8,800.16 301.73 -29.17 0.000

Solar Radiation -13.42 2.42 -5.55 0.000

Wind Speed 5,497.50 657.94 8.36 0.000

Snow Depth -26,923.99 5,393.96 -4.99 0.000

Customer Count 2.80 0.47 5.97 0.000

Friday Indicator -32,051.75 7,212.22 -4.44 0.000

Saturday Indicator -46,305.20 7,239.25 -6.4 0.000

Sunday Indicator -43,988.44 6,721.36 -6.54 0.000

Holiday Indicator -26,013.29 3,629.11 -7.17 0.000

Time Trend -17,466.71 4,458.50 -3.92 0.000

Bull Run River Temperature -1,535.16 127.82 -12.01 0.000

Temperature * Previous Day Temperature 141.54 6.53 21.67 0.000

Temperature * Solar Radiation 0.16 0.05 3.04 0.002

Temperature * Wind Speed -47.92 15.38 -3.12 0.002

Temperature * Snow Depth 697.40 177.77 3.92 0.000

Temperature * Customer Count -0.05 0.01 -5.16 0.000

Temperature * Friday Indicator 499.65 158.31 3.16 0.002

Temperature * Saturday Indicator 579.50 163.26 3.55 0.000

Temperature * Sunday Indicator 674.01 151.08 4.46 0.000

Temperature * Time Trend 398.48 99.99 3.99 0.000

Constant -590,018.30 299,682.00 -1.97 0.049

Note that coefficients cannot be interpreted individually.

Marginal Effect Evaluated at 25°F Evaluated at 45°F

Previous-Day Temperature -5,262 -2,431

Wind Speed 4,300 3,341

Solar Radiation -9.5 -6.36

Customer Count 1.446 0.360

Saturday Indicator -27,138 -20,228

Marginal Effect of Temperature For the Average January Weekday†

Temperature -13,964

† Previous Day Temp = 41.3; Solar Radiation = 1,281; Wind Speed = 7.1; River 

Temp = 40.2; Time = 12; Cust (YE 2020 Com+Res) = 773,388

Prepared for IRP Working Group  - Not to be used for investment purposes.



Stepwise Results

42

• We ran a stepwise regression in Stata 

and allowed the model to select from 

several various interaction terms and non-

linear terms

• While the fit of the model across 

temperatures improved, the prediction of 

the coldest temperatures did not

• The stepwise process included more 

variables making the regression less 

parsimonious 

• We also ran a stepwise regression limiting 

the regression to select only the variables 

in the current model and the stepwise 

process selected all variables

Prepared for IRP Working Group  - Not to be used for investment purposes.



Validating Regression Specification

• Out of Sample Forecasting Days with Temp less than 30°F (2016-2017 Heating Season)

43

2016 (%) 2018 (%)

Average 

Abs Error
5.95% 3.13%

Min Abs

Error
0.56% 0.17%

Max Abs

Error
12.24% 8.89%

2016 (%) 2018 (%) 

Average Bias -5.21% -0.69%

Max Over

Forecast
-12.24% -8.89%

Max Under

Forecast
4.78 % 6.90%

How far off are we at predicting the 

coldest temperatures?
Are we under or over forecasting 

at the coldest temperatures?

Negative(-) means over forecast

Positive(+) means under forecast
Observations < 30 °F = 13

*Slide From 2018 IRP TWG

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Monte Carlo Simulation
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Monte Carlo Simulation

Goals of the Simulation

• Produce a reasonable distribution of key load drivers which can be a major source of variability and 
uncertainty

• Use modeling techniques to incorporate key correlation across the different driver variables

Mechanics 

• The simulation is conducted in SAS software to randomly generate driver variables based on a specified 
distribution and necessary inputs (e.g. mean and standard deviation)

• This simulation focuses on the very tail end (i.e. 99th Percentile) for peak planning

• Given that the marginal resources (e.g. Mist Recall) for meeting firm sales peak day requirement can be 
acquired in small increments, the volatility of a stochastic process can cause different outcomes, especially 
at the tail end of a normal distribution

• To ensure stability in this process, we run one million draws for each forecast year

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Monte Carlo Variables

Variable Regression Model Distribution Description for Simulation

Temperature of the 

coldest day in a heating 

season

No regression modeling Normal distribution created from available history starting 

in gas year 1938-39, when PDX started recording min 

and max temperatures. Simulated coldest temperatures 

are bounded at -5°F

Previous-Day 

Temperature

The percentage difference (logged difference) between 

the previous day’s temperature and the coldest day’s 

temperature is modeled as a function of the coldest day 

Normal distribution around the predicted value and the 

standard error of the predicted value

Month No regression modeling; Used for solar radiation and 

water inlet temperature modeling

Discrete probability of month containing the coldest day 

based on history (Nov-Feb)

Day of the Week No regression modeling Discrete 1-in-7 probability for the day of the week

Wind Modeled as a function of temperature using daily weather 

data beginning in 1985

Normal distribution around the predicted value and the 

standard error of the predicted value

Solar Radiation Modeled as a function of temperature and month using 

daily weather data beginning in 1985 

Normal distribution around the predicted value and the 

standard error of the predicted value

This is the same methodology used in the 2018 IRP with the exception of excluding a simulation and distribution around the 

customer count forecast. 

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Monte Carlo Variables

Variable Regression Model Distribution Description for Simulation

Snow Day No regression modeling; used for snow depth simulation 

modeling

Binary variable for probability of non-zero snow depth 

using daily weather data beginning in 1985 for 

temperatures below 40°F

Snow Depth Modeled as a function of temperature using data 

beginning in 1985

Normal distribution around the predicted value and the 

standard of the predicted value; multiplied by binary snow 

day variable

Water Heater Inlet 

Temperature (i.e., Bull 

Run River Temperature)

No regression modeling Normal distribution around a monthly mean and standard 

deviation within that month

Model Error No regression modeling Normal distribution based on the standard error of the 

individual predicted value of daily firm sales load from the 

predicted value based on simulated variables and the 

daily system load model

This is the same methodology used in the 2018 IRP with the exception of excluding a simulation and distribution around the 

customer count forecast. 

Prepared for IRP Working Group  - Not to be used for investment purposes.
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SAS Code

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Temperature Histogram

Simulated variable for 2021-22 gas year

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Wind Speed Distribution Across Temperatures

• Wind speed is correlated with 

temperature

• Wind speed is modeled as a 

function of temperature

• Values are simulated with a 

normal distribution around 

the predicted value 

calculated from the simulated 

coldest day temperature

• This graph is a box and 

whisker chart showing the 

distribution of wind speed 

across temperatures

Simulated variable for 2021-22 gas year

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Solar Distribution Across Temperatures and 
Month 

Simulated variable for 2021-22 gas year

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Snow Depth Histogram

• The majority of the time, we do not 

have lasting snow to accumulate 

enough for measurable snow 

depth

• When we do have snow depth, the 

distribution skews right as heavy 

snow events are rare

*Snow depth > 0

Prepared for IRP Working Group  - Not to be used for investment purposes.

Simulated variable for 2021-22 gas year
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Water Heater Inlet Temperature 

• The Bull Run River is 

Portland’s main water supply

• The water temperature 

variation is seasonal and 

changes gradually throughout 

the year

• Other factors beyond air 

temperature impact water 

temperature (e.g., previous 

winter snow pack)

• Creating a distribution by 

month is sufficient for our 

modeling purposes

Simulated variable for 2021-22 gas year

Prepared for IRP Working Group  - Not to be used for investment purposes.
Source: waterdata.usgs.gov
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Week Day Frequency

Day of the Week has a 1-in-7 chance of occurring

Simulated variable for 2021-22 gas year
Prepared for IRP Working Group  - Not to be used for investment purposes.
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Model Error is Included in the Monte Carlo

• We know our regression modeling is 

good, but not perfect

• We incorporate a simulated error 

normally distributed around the 

predicted value

• This histogram shows the absolute 

value of the error, meaning half of the 

time the error will increase the final 

simulated value and half of the time it 

will decrease the simulated value

Simulated variable for 2021-22 gas year

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Firm Sales Peak-Day Load Forecast Flow Chart

Historical 
Firm Sales

Daily Demand 
Drivers

Historical Data 

Regression Modeling 
of Firms Sales on Daily 

Demand Drivers

Stochastic Simulation 
of Daily Demand 

Drivers

Daily System Load 
Model Driver  
Coefficients

Simulated Daily 
Demand Drivers of 

Peak Conditions

Apply Model 
Coefficients to 

Simulated Demand 
Drivers

Customer 
Count Forecast 
and Time Trend

Distribution of 
Simulated Peak 
Day Firm Sales 

Apply 
Planning 
Standard

99th Percentile 
Load Requirement

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Firm Sales Peak-Day Histogram

99th Percentile = 

997,000 Dth/day

Simulated variable for 2021-22 gas year

1-in-2 Peak

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Peak-Day Load Forecast
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Energy Efficiency Adjustment
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Energy 

Efficiency 

Adjustment

• Underlining trends are 
included in the regression 
model, which include any 
energy efficiency (EE) in the 
historical data

• To avoid double counting 
trends in peak therms saved 
from EE, we project forward a 
trend of cumulative peak 
savings based on historical 
savings

• We make an EE adjustment 
to the 99th percentile equal the 
to the difference between the 
EE trend and the EE forecast 

Prepared for IRP Working Group  - Not to be used for investment purposes.



Emerging Markets Adjustment
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• We make an adjustment for the peak day 

contribution to firm sales load from emerging 

markets (i.e., natural gas demand from sources 

not previously captured in the data)

• This currently includes emerging market demand 

forecast from compressed natural gas (CNG) 

vehicles

• The current emerging markets annual forecast is 

very small compared to the rest of our load

• The firm sales peak day contribution is even 

smaller as demand from CNG vehicles is not 

sensitive to temperature and makes up <0.1% of 

the firm sales peak day load

Prepared for IRP Working Group  - Not to be used for investment purposes.



Peak-Day Forecast
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Prepared for IRP Working Group  - Not to be used for investment purposes.



The Benefits of Energy Efficiency for Peak-Day 
Savings
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Prepared for IRP Working Group  - Not to be used for investment purposes.
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Firm Sales Peak-Day Load Forecast Flow Chart

Historical 
Firm Sales

Daily Demand 
Drivers

Historical Data 

Regression Modeling 
of Firms Sales on Daily 

Demand Drivers

Stochastic Simulation 
of Daily Demand 

Drivers

Daily System Load 
Model Driver  
Coefficients

Simulated Daily 
Demand Drivers of 

Peak Conditions

Apply Model 
Coefficients to 

Simulated Demand 
Drivers

Customer 
Count Forecast 
and Time Trend

Apply 
Planning 
Standard

99th Percentile 
Load Requirement

Emerging 
Market Peak 
Contribution

Energy Trust 
DSM Forecast 
Adjustment

Firm Sales Peak 
Day Load 
Forecast

Distribution of 
Simulated Peak 
Day Firm Sales 

Prepared for IRP Working Group  - Not to be used for investment purposes.



Peak-Day Firm Sales Forecast
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NW Natural analysis, prepared for IRP Working Group - Not to be used for investment purposes.
64



65

Distribution System 

Planning and Peak-Hour 

Planning Standard
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Integrated Resource Planning (IRP) Process

Planning Environment

Determine 
Resource 

Need

Define 
Resource 
Options

Resource 
Selection

Action 
Plan

Load 

Forecast

Demand-

Side 

Resources

Scenario 

Analysis

Green = Resources Orange = Tools
NW Natural analysis, prepared for IRP Working Group - Not to be used for investment purposes.
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Peak Hour – Typically in the Morning

Prepared for IRP Working Group  - Not to be used for investment purposes.
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High Level Summary of Distribution Resource 
Planning Standards

Peak Hour

Distribution Resource Planning Standard

Peak-Hour Standard (current status)
• Monitor the current system with modeling to identify areas of 

concern

• Use pressure recording devices (e.g. electronic portable 
pressure recorder (EPPR)) to observe and validate pressure 
criteria violations

• If pressure criteria violations are observed develop a solution 
with appropriate alternatives analysis

This current standard provides just-in-time solutions, with 
risks and shortcomings that we want to address.

NW Natural is looking to improve the distribution system 
planning process to be able to implement a forward-looking 
planning standard

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Current Distribution System Planning: Just-in-
Time Solutions

Need is measured 

and experienced on 

the system

Just-in-time supply-side 

project to increase system 

capability
Simple Model

Prepared for IRP Working Group  - Not to be used for investment purposes.
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NW Natural is Improving Our Distribution System 
Planning Process

NW Natural is working on a forward-looking process that forecasts the need for distribution 

system projects in advance of the system becoming constrained

• A forward-looking process is necessary to be able to implement various demand-side options on other 

non-pipeline solutions, which may require longer lead times

• Additionally a forward-looking process will fundamentally rely on a forecasted peak demand, which 

would not have any observed pressure violations

• The goal would be to develop a peak-hour forecast for a specific location

• Future TWGs will work with stakeholders to establish the appropriate planning standard needed for 

this forward-looking process 

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Road Ahead: Forward-Looking Distribution 
System Planning

Simple Model

Note that load forecast includes all 

expected impact in local area from 

current EE programs

Option A: least cost supply side 

project- well understood and cost 

estimates are reasonable

Option B: least cost demand side 

project- impact, cost, and timing 

required not well understood

Prepared for IRP Working Group  - Not to be used for investment purposes.



Long Term Distribution System Planning Process

 

Gather Data
Weather
Customer

SCADA

Gather Data
Operational

Assets
 Influences

Future Growth

Distribution 
System 

Modeling 
(Synergi)

Project 
Feasibility 
Analysis

Project 
Selection

Peak Hour 
Area Load 
Forecast

Engineering 10-year 
plan

Project 
Alternative 

Analysis

Implementation 
and/or Inclusion into 

IRP for 
Acknowledgement

Apply Planning 
Criteria
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Distribution System Planning Process Presented 
in the 2018 IRP

Peak Hour 

Forecast

Pipeline Network Model

Reinforcement

Standards

NW Natural analysis, prepared for IRP Working Group - Not to be used for investment purposes.

Prediction

…Reserve “forecast” to refer 

to things in the future, rather 

than colder than typical 

temperatures. 
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Updated Distribution System Planning Process: 
Just-in-Time Solutions 

Long Term Distribution System Planning Process

 

Gather Data
Weather
Customer

SCADA

Gather Data
Operational

Assets
 Influences

Distribution 
System Modeling 

(Synergi)

Traditional 
Pipeline-related 

Capacity 
Alternatives 

Analysis

Project 
Selection

Peak Hour Area 
Load Prediction

Update Engineering 10-
year plan

Project 
Alternative 

Analysis

Implementation 
and/or Inclusion into 

IRP for 
Acknowledgement

Apply Planning 
Criteria

Identify Areas of 
Concern

Take Steps to 
Measure Pressure 

During Cold 
Weather (e.g., 

EPPR)

Experience Planning Criteria 
Violation through Observed 

Data and/or Customers 
Experience Outages Due to 

Cold Weather

Re-evaluate 
Project 

Prioritization 
for 10-year 

plan

Action Required 
for Reliability

Evaluate 
Alternative 

Options (e.g., 
demand 

response or 
satellite LNG)

Prepared for IRP Working Group  - Not to be used for investment purposes.
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What it Will Take to Improve the Process: 

Hurdles to Current Implementation:

• Isolating specific areas of the system for forecasting

• Implementing forward-looking forecasts within Synergi model

Synergi Pipeline Modeling Improvement Project - CMM (Customer Management Module):

• Will allow area-specific forecasts for the future

• Based on customer-specific data within areas of interest

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Road Ahead: Forward-Looking Distribution 
System Planning Process

Long Term Distribution System Planning Process – Forward Looking

 

Gather Data
Weather
Customer

SCADA

Gather Data
Operational

Assets
 Influences

Distribution 
System Modeling 

(Synergi)

Traditional 
Pipeline-related 

Capacity 
Alternatives 

Analysis

Project 
Selection

Peak Hour Area 
Load Forecast

Update Engineering 10-
year plan

Implementation 
and/or Inclusion into 

IRP for 
Acknowledgement

Apply Planning 
Criteria

Identify Areas of 
Concern

Take Steps to 
Measure Pressure 

During Cold 
Weather (e.g., 

EPPR)

Experience Planning Criteria 
Violation through Observed 

Data and/or Customers 
Experience Outages Due to 

Cold Weather

Re-evaluate 
Project 

Prioritization 
for 10-year 

plan

Action Required 
for Reliability

Evaluate 
Alternative 

Options (e.g., 
demand response 
or satellite LNG)

Project 
Alternative 

Analysis

Prepared for IRP Working Group  - Not to be used for investment purposes.
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Distribution System Planning Options

Prepared for IRP Working Group  - Not to be used for investment purposes.



Questions?

Strategic Planning | Integrated Resource Planning Team

irp@nwnatural.com


