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Presentation Overview

Overall Framework
Blending of COTS tools to provide a solution
ModelCenter as a backend service

Web delivered models as a service
ModelCenter through the web
Running a model through any interface
Running multiple models as one system
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Emerging GEMS Portfolio

Customer Portal:
Results, Executable Models,
Data Access, Collaboration T

https://OASIES.inl.gov/JBLM
F - B https://HTGR.inl.gov/2050SIM

https://GENIE.inl.gov/LowerBoiseRiver

Projects: Staffing
Specific Customer Oriented  Analysis
Tools, Analysis, Decision Aids nt program

Space Nuclear

P

2050 SIM

-

Dairy
Eco-Services

VHTR
RELAP Cloud feedstock

Domain:
Energy Data, Energy Models,
Preferred Modeling Tools,

Business
Decision Aids, Results, Intelligence
Financial Analysis,
Laboratory Performance LAB MNGT.
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NUClear Energy
NOMAD OASIES

Environment
GENIE

Infrastructure:

Servers, Licenses, Wrappers, Data
Management, Optimizers, Visualization
License/Infrastructure sharing with IM

OASIES - Optimized Analysis for Strategic Integrated Energy Systems
GENIE - General ENvironmental Integration Environment
NOMAD - Nuclear Operation Modeling Analysis & Design
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Data Management

« . [ 4 Phoenix Integration ModelCenter 10.0 - [\\isasgrid\analyses\lBLMUBLM_Optimiz]ng_ME__
Original goal was —

View Tools Component Project Window Help

“« ” - -
Data Provenance o oDt
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- QOO © e o
Holding model parameters - - |5
Database: Column Table Include Sort ~1I'E
in a database would have - y [T o Rea. NoSot |=
ables/Fields 4
. PowerRating usv_MuclearRea. .. NoSort
. ElE] Tables (27)
n u m e ro us be neflts . ...:| BIOMASS CapFactor usv_NuclearRea... NoSort
-1 BIOMASS test Fol NuclearRon. > oS
_ Reuse Of data - BIOMASS_TESTH el usv_NuclearRea oSort
-] ECOS_Test_1 CaptalCost usv_NuclearRea... NoSort I
1 GENIE test OperationC NuclearRea... 7 NoSot -
— Reduced hand 53 HydoPower | Opotonon_|imr-MuckemRen s |
. . -3 HydroPower_Combination
manipulation -] NewTabieMame SELECT :
-3 Overall_Summary tb01.Reactor_Name,
. =1 PrimeMovers th{01.PowerRating, I
- Enterprlse data t- =] PrimeMovers_Combination tb01.CapFactor,
7] PROCESS 1 tb07.Fuel,
mana ement 1 : = Project - tl;g}.gaptaICDs(t:.
|| t i k rati st,
g - QUERY_FOR_BIOMASS_TESTT 501 DecommisonCost,
+-=] R_Ave th01.NOx_Emissions,
— Allow customer’s to select o0 R_pwe? 101 Desrer
d dif del i t g oS i o 601 Circulation,
- Results_of_Planring_Mods b01 PrimeCorfig,
and modairy moadel inputs -5 Wp_Columntiomes 01 Outet Temp. il !
) v tmp_CombineHelper TEE}]-EBCDI:SCD[EIQ.
— Allow customer’s to 3 tmp_Datavlue 1607 VesselDiameter
L ; topDesigns_Cst tb01 VesselHeight,
- topDesi CV: th(1 .Enrichment,
statistically analyze model o tooDesions Cir 01 Echmert.
i . tb01.Machine_Reliency,
resu Its ~(3 topDesigns_Fi th{01.Machine_Physical_Security |
- FROM
f - topDesigns_Obj dbo.usv_MuclearReactors AS th(01
1 =] Wi (10 WHERE
v ews (10 (tb01.Reactor_MName = @parl ) ;
\ 4 )
Data Source | Model Center Main | Collaborate
LS :




Database values
can be exposed
to the web site
for user
selection prior
toa
ModelCenter
run.

Site Actions ~ i
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Browse

Version History
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33 Item Permissions -

New New  View  Fdit Attach Alert Warkflows Approve/Reject Ilike Tags &
Ttem. Folder [Hem  Tem X Delete Item File Me + It Motes
New Manage Actions  Share & Track Workflows Tags and Notes
GEMS = Hybrid Energy Design > Data
Libraries

File Repository

[[] 1D ComponentType ReactorName PowerRating Fuel CapitalCost OperationCost DecommissionCost NOx_Emissions Designer Coolant

ot 1 SmallNuclearReactor IRIS 335 UOz  $1,500,000,000.00 $88,038,000.00  $150,000,000.00 0 Light Indi
L3 Water
Modeling Literature 2 smallNuclearReactor mPower 125 Uoz $625,000,000.00 $32,850,000.00 $62,500,000.00 1 BaW Light 336 Indi
Draft Project Water
Documents 3 SmallNuclearReactor NuScale 45 UO2 $183,000,000.00 $11,826,000.00 $18,300,000.00 0.5 NuScale Light Natural 300 Indirec
Water
Site Parameters 4  SmallNuclearReactor NGNP-PBMR 250 UO2 $350,000,000.00 $65,700,000.00  $35,000,000.00 1 Westinghouse Helium Indire
TRISO
NuclearReactor )
- 5 smalluclearReactor NGNP-MHR 286 UCO $425,000,000.00 $75,160,800.00  $42,500,000.00 1 General Helium
BioPlant TRISO Atomics
PrimeMover 6 SmallNuclearReactor PRISM 311 U-Pu- ,500,000.00 $81,730,800.00 ,750,000.00 1 General Sodium Forced
o zr Electric
Hydeoboue
List Tools
Site Actions ~ @ JCIGUEEM  Items  List
Di : 2
Data » BioPlant » All Items - v
Ilike®  Tags &
Notes
Demand Analysis ~ GIS |Data| Heuristics--> Planning -->  Optimization --> 2050 SIM  Transient Platform Search this site... o €

Libraries

File Repository

o code

Medeling Literature

Draft Project
Dacuments

Site Parameters
NuclearReactor
BioPlant
PrimeMover
HydroPower

Fuels

Discussions

[Zy Al site Content

2| Hybrid Energy Design
¥

GEMS = Hybrid Energy Design = Data
[F] 1D BioPlant

1 Air_Cooled_15MW $30,200,000.00 15 345 $1,930,000.00 $0.00 0 142 142 6.8 13 No
2 Air_Cooled_17MW $33,700,000.00 18 403 $2,010,000.00 $0.00 0 166 166 7.9 16 No
3 Air_Cooled_20MW $37,000,000.00 20 460 $2,100,000.00 £0.00 0 190 190 9 18 No
4 Air_Cooled_22MW $40,100,000.00 22 518 $2,190,000.00 $0.00 0 214 214 No
5 Air_Cooled_25MW $43,200,000.00 25 575 $2,280,000.00 $0.00 0 237 237

6 No BioPlant $0.00 0 o $0.00 4$0.00 0 o o}

7 Water_Cooled_15MW $28,800,000.00 15 3,450 $1,980,000.00 $0.00 0 119 119 282 No
8 Water_Cooled_17MW $32,100,000.00 18 4,030 $2,070,000.00 $0.00 0 138 138 No
9 Water_Cooled_20MW $35,200,000.00 20 4,600 $2,170,000.00 $0.00 0 158 158 No
10 Water_Cooled_22MW $38,200,000.00 22 5,180 $2,270,000.00 £0.00 0 178 178 8.4 17 422 No

11 Water_Cooled_25MW $41,200,000.00 25 5,750 $2,360,000.00 $0.00 0 198 198 9.4 o} 0.
12 Air_Cooled_15MW_SCR $31,200,000.00 15 345 $1,990,000.00 $0.00 0 20 142 6.8

13 Air_Cooled_17MW_SCR $34,700,000.00 18 403 $2,070,000.00 $0.00 0 7.9 18

14 Air_Cooled_20MW_SCR $38,000,000.00 20 460 $2,160,000.00 $0.00 0 9 20

15 Air_Cooled_22MW_SCR $41,100,000.00 22 518 $2,260,000.00 $0.00 0 30 214 22 506 No

16 Air_Cooled_25MW_SCR $44,200,000.00 25 575 $2,350,000.00 $0.00 0 33 237 24 563 Yes

The list s displayed in Standard view. It cannot be displayed in Datashet view for one or more of the following reasons: A datasheet component compatible with Microsoft SharePoint Foundation is not installed, your browser doss not support Actived
support for ActiveX controls is disabled.

Circulation QutletTemp SecondConfig \

CapitalCost Power Water_Use Operating_Cost DecommissionCost 50x NOx CO Solid_Waste PM Fuel_Mass_Flow Include Capacity_Factor NOX_BTU PM_BTU 3ctived
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ModelCenter

Ex: SharePoint
customer
interface

SAS provided
means to run
data centric
statistical models

ModelCenter
supports legacy
codes and code
integration

Both systems are
usable by non
programmers
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Variables Scenario Summary Costs Power Fuel Emissions Resilience
Input Input Assumption Report Crutput Cutput Cutput Cutput Output
Power Generation Type | Life Cycle Costs ($M)
Total_Life_Cycle $295.86 M
Total_O&mM $97.24 M
32.9%

O&M_Pctof_LCC

Life Cycle Costs (SM)

£3%0.00
5300.00
$250.00
$200.00
S150.00
$100.00

S5000
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Life Cycle Costs (5M)
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5%, =

LFe Cycle Costs{5M)
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Total_Life_Cye

Description Costs per KW ($/kKW)

&/ kW Per Capital Costs $3,099.933

&/ kw Per Operation Cost not Including Fuel $0.010
5/kW Per Capital Costs Costs per kW
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Power Generation Type | Capital Costs ($M) | Capital Cost %
MNuclear $30.00 M 15.1%
BioPlant $40.32 M 20.3%
HydraPlant $30.38 M 15.3%
Prime Mower $87.92 M 45.3%
Total Capital Cost $198.62 M 100.0%

Capital Cost %

. ~Huclear
- 15%

i Capkal Costs (SM]

HydroPlant  Prime Mover 15%
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ModelCenter-based Web GUI

* |layers are
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\‘\'\i i / e Multi-user

Layer = | o

i 0 B *  Model Inputs and Outputs are exposed, editable, and

0_Sim._2050_ElectricCars 0

.5 200 Kbl executable from the web
Configured as a multi-user environment

Database
Integration
Layer

0_Sim._2050_NGCarsAndLightTrucks 0 °
0_Sim._2050_NGHeavyTrucks 0
0_Sim Biod (Option 1

lation_2050_Sim BuildToMaintain true

e

Model
Integration Layer
(Model Center)

Component

Modeling Layer $ m @ 5

b atlab JMP Solidworks Excel SAS
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Energy Policy Model

* Allows users to set an energy mix
(% Nuclear, % Coal, etc.) e ModelCenter Controler (GUI)

Engineering Licensing  Project Mz

Models NGNP Project Site > Engineering > Models = 2050 5i ome

* Model determines outcomes to the s

File Edit View Fovorites Tools Help

Frnizs N ¢ Fovorites g (31 wel-Bing @) (3] el Bing G SAS Logon Manager 8 Get More Add-oms +
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Shared Documents d — ——= —— —3
Model Testing

Published Documents Strategic Impact Model

To Run the Model

EnergyDemand  Electricity

1. Go to SharePoint Site = Model Center %’iﬁ“"ﬂfi?‘f?:iiiﬁii%iii?iff::?“i:’f? Weadmant
Adjust inputs ~ In SharePoint N

2
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Presentation Overview

Overall Framework
Blending of COTS tools to provide a solution
ModelCenter as a backend service

Web delivered models as a service
ModelCenter through the web
Running a model through any interface
Running multiple models as one system
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Web Interfaces for Old Code

* Legacy applications need web interfaces too
— Usually costly

— Usually time consuming
— Usually wrong (HARD to get 100%)

* Avoid rewriting algorithms

— Original developer still owns maintenance

— Updates are as easy as copying new release to
server
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ModelCenter As A Service to the
Rescue
No need to rewrite or translate code
Wrapped code IS the original code
Trade studies can be conducted
Model chaining
ModelCenter used as a backend service only
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Web User nteraction with
ModelCenter

ModelCenter as a Service
a

Easy for the Developer
Easy for the User



—~e
a " l ldaho National Laboratory

Advantages

Interface completely decoupled from the
Model

Model is now scalable (like the internet)
Distributed computing

Load Balanced

Easy for the User

Easy to distribute use of the model

Easy to maintain
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Database Driven Models

.

e User Specific Data

ModelCenter  Model Specific Data
As a Service e Cached Runs
 Automated Cache
Generation
Other Reporting * FAST RESULTS
tools have access too! * Audit Trail

* Trend Tracking
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Common Systems Can Play Together

User Variables Value
and Preferences Database
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Data Playground

Multiple models have access to the same data
Model run order doesn’t matter

Very Turbo Tax like

User can get reports at will

User uses a web interface (familiar)

More models can be added at will (easy
growth)
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ModelCenter as a Service

ModelCenter used as a backend service
Runs on C#

— Windows
— Mono Project
— Soon to be released cross platform .NET 5

Uses runner licenses
Uses a common variables database

— Multi model preferences and unit conversion
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ModelCente as a Service

* Uses JSON messaging (ODATA)

e Can be talked to by
— Web pages
— Custom Phone Apps
— Tablets
— System to System
— Anything web enabled

* Models executed by non-technical end users
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Presentation Summary

Overall Framework
Blending of COTS tools to provide a solution
ModelCenter as a backend service

Web delivered models as a service
ModelCenter through the web
Running a model through any interface
Running multiple models as one system
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