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Abstract—TheT transmissionT pricingT dependsT onT generator,T 

loadT levelsT andT transmissionT lineT constraints.T TheT 

transmissionT systemT placesT anT importanceT onT theT intensiveT 

useT interconnectedT networkT reliably,T whichT requiresT 

knowledgeT ofT theT complexT capability.T AvailableT TransferT 

CapabilityT (ATC)T isT aT computeT ofT theT remainingT powerT 

transferT capabilityT ofT theT transmissionT networkT forT furtherT 

transactions.T AvailableT transferT capabilityT inT theT transmissionT 

systemT hasT becomeT essentialT quantityT toT beT declaredT wellT inT 

advanceT forT itsT commercialT useT inT aT competitiveT electricityT 

marketplace.T TheT proposedT approachT ofT ATCT usingT ACT 

PowerT transferT distributionT factorsT (ACT PTDFs)T basedT 

approachT hasT beenT usedT forT singleT andT concurrentT 

transactionsT usingT powerT transferT distributionT factorT andT 

ATCT basedT LocationalT MarginalT PricingT methodologyT isT 

usedT toT decideT theT energyT priceT forT transactedT powerT andT toT 

handleT theT networkT congestionT andT marginalT losses.T  

Simulation is carried out on IEEE30 bus system.  

 

Keywords—LocationalT MarginalT Pricing,T OptimalT PowerT 

Flow,T transmissionT pricing,T AvailableT TransferT CapabilityT 

(ATC),T ACT PowerT TransferT DistributionT FactorT (ACPTDF) 

  
I. INTRODUCTION 

TheT LMPT atT aT locationT isT definedT asT theT marginalT costT 

toT supplyT anT additionalT MWT incrementT ofT powerT atT theT 

locationT withoutT violatingT anyT systemT securityT limitsT [1].T 

LMPT canT varyT appreciablyT fromT oneT locationT toT another.T 

IfT theT lowestT pricedT electricityT isT allocatedT forT allT 

LocationT LMPT valuesT atT allT nodesT willT beT same.T IfT 

congestionT presentT inT theT systemT lowestT costT energyT 

cannotT attainT allT location,T moreT costlyT generatorsT willT 

billedT toT reachT outT theT demand.T ThusT LMPT isT theT 

outlineT ofT theT costsT ofT marginalT energy,T marginalT lossT 

andT congestion.T LMPT canT beT statedT asT follows: 

LMPT =T generationT marginalT costT +T congestionT costT 

+marginalT lossT cost 

AvailableT transferT capabilityT inT theT transmissionT networkT 

hasT becomeT essentialT quantityT toT beT confirmedT wellT inT 

advanceT forT itsT commercialT useT inT aT aggressiveT 

electricityT market.T InT openT accessT toT theT transmissionT 

systemT placesT anT importT onT theT intensiveT useT ofT theT 

interconnectedT networkT reliably,T whichT requiresT 

knowledgeT ofT theT networkT capability. 
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T AvailableT TransferT CapabilityT (ATC)T isT aT determineT ofT 

theT remainingT powerT transferT capabilityT ofT theT 

transmissionT networkT forT furtherT transactions. 

PowerT transferT distributionT andT optimalT powerT flowT 

basedT methodsT canT beT implementedT forT anyT numberT ofT 

transactionsT occurringT simultaneously.T TheT acT powerT 

transferT distributionT factors,T computedT atT aT baseT case,T 

haveT beenT usedT toT findT variousT transmissionT systemT 

quantitiesT forT aT changeT inT MWT dealingsT atT differentT 

operatingT conditions.T ATCT basedT LMPT isT obtainedT fromT 

theT resultT ofT OptimalT PowerT FlowT (OPF).ToT reduceT theT 

complexityT inT theT calculationT inT thisT paperT AC-DCT OPFT 

isT used.T DifferentT typesT ofT optimizationT modelsT areT usedT 

forT LMPT calculationsT likeT LPT andT Lagrangian.T AmongstT 

theseT inT thisT paperT quadratingT programmingT isT usedT toT 

explainT theT optimizationT problem. 

 

II. ATCT PRINCIPLES 

 

AvailableT TransferT CapabilityT (ATC)T isT aT measureT ofT theT 

transferT capabilityT remainingT inT theT physicalT transmissionT 

networkT forT furtherT commercialT activityT overT andT aboveT 

alreadyT dedicatedT uses.T Mathematically,T ATCT isT definedT 

asT theT TotalT TransferT CapabilityT (TTC)T lessT theT 

TransmissionT ReliabilityT MarginT (TRM),T lessT theT sumT ofT 

accessibleT transmissionT commitmentsT (whichT includesT 

retailT customerT service)T andT theT CapacityT BenefitT MarginT 

(CBM).T ATCT definedT asT measureT ofT theT transferT 

capabilityT [3]T otherT inT theT physicalT transmissionT networkT 

forT additionalT commercialT motionT overT andT aboveT 

alreadyT committedT uses.T MathematicallyT ATCT isT definedT 

asT theT TotalT TransferT CapabilityT (TTC)T lessT theT 

TransmissionT ReliabilityT Margin(TRM),T lessT theT sumT ofT 

obtainableT transmissionT commitmentsT andT theT CapacityT 

BenefitT MarginT (CBM)T [8]. 

 

ATCT =T TTC-T TRM-T PresentedT TransmissionT 

Commitments 

 

III. Mathematical Model Formulation for ATC 
Congestion do occur in both vertically bundled and 
unbundledT systemsT butT theT managementT inT theT bundledT 

systemT isT relativelyT simpleT asT generation,T transmissionT 

and,T inT someT cases,T distributionT systemsT areT managedT byT 

oneT utility.[4]T TheT managementT ofT congestionT isT 

somewhatT moreT complexT inT competitiveT powerT marketsT 

andT leadsT toT numerousT disputes.T ToT manageT theT 

congestionT inT realT timeT process,T normallyT followingT 

methodsT areT adopted: 

 

Methods for ATC Calculation 

i)T DCT LoadT FlowT BasedT 

ApproachT (DCT Method) 
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ii)T ACT LoadT FlowT BasedT ApproachT (ACT Method) 

PTCDFT andT LODFT (LineT OutageT DistributionT Factor) 

methodT isT extensivelyT usedT inT ATCT calculation.T Here,T 

thisT methodT isT explainedT thoroughly.T OtherT twoT methodsT 

areT notT consideredT asT theyT areT rarelyT usedT forT 

calculationT ofT ATCT [3],[4].T TheT mostT sensitiveT zonesT 

haveT beenT identifiedT asT theT unionT ofT realT andT reactiveT 

lineT flowT sensitivityT indicesT [10].T TheT PTCDFsT haveT 

beenT derivedT utilizingT theT sensitivityT propertiesT ofT theT 

Newton-RaphsonT loadT flowT (NRLF)T JacobianT asT givenT 

below. 

 

 

 
If proposed transaction ΔPkn is less then ATCn then 

transaction is allowed, if not then procedure must be 

rejectedT orT limitedT toT ATC.T ThusT ATCT canT beT usedT asT aT 

roughT indicatorT ofT comparativeT systemT securityT [8].T ATCT 

informationT canT helpT ISOT toT determineT theT validityT ofT 

behestT resultsT inT anT openT accessT deregulatedT [2]T ElectricT 

advertisesT whenT timely.ATCT inT orderT isT veryT significant.T 

ItT canT alsoT helpT theT powerT marketT participantsT toT placeT 

bidT deliberatelyT whenT congestionT happens.T ISOT whenT theT 

ISOT [9]T postsT theT ATCT valueT forT exactingT transaction. 

 

IV. STEPS FOR STATIC ATC DETERMINATION 
 

The steps for computing the ATC for each applied 

transaction are given below: 

Step 1: Take particular system details. 

Step 2: Run a base case load flow. 

Step 3: Assume the transactions (m-n) . 

Step 4: Calculate the PTDF using (3). 

Step 5: Determine the transfer capability (TC) for each 

branch (i, j) using (7) 

Step 6: Do the possible transactions and determine the ATC 

using (1). 
Step 7: If any line or generator is out, simulate the 

contingency and then go on; otherwise 

Step 8: Determine the ATC for line outage contingency 

condition 

Step 9: If any of the generator is out, then calculate ATC for 

the generator.  

Step 10: After completing one transaction, proceed with 

another transactions. 

Step 11: Display the value of ATC computed. 

 

 

VI. TEST SYSTEM AND RESULTS 

 
Available Transfer Capability has been calculated for 

various bilateral transactions for normal as well as with 

contingency conditions for IEEE 30 bus system. IEEE 30 

bus system contains 6 generators, 41 transmission lines. 

The various transactions considered here are, 

T1 (30): transaction between 2 (seller bus) to 28 (buyer bus) 

T2 (30): transaction between 5 (seller bus) to 30 (buyer bus) 

T3 (30): transaction between 6 (seller bus) to 28 (buyer bus) 

 

ATC FOR IEEE 30 BUS SYSTEM FOR NORMAL CONDITION 
(MW) 

Transaction Normal Mode 
(DCPTDF) 
Method 

Normal Mode 
(ACPTDF) 
Method 

Limiting 
Area 

T1(2-28) 22.67 23.79 6-28 

T2(5-30) 12.20 14.87 24-25 
T3(6-28) 21.98 23.45 8-28 

Table No.1 ATC for IEE 30 Bus system 

 

ATC 
Calculated by 

MATLAB 

Limiting Area 

16.65 2-6 

22.73 5-7 

41.52 6-8 
10.42 9-10 

43.69 12-15 

 

 
VI. CONCLUSION 

ATC development is the probable issue in deregulated 

electric power market. This paper has analyzed conventional 

PTDF methods including ACPTDF, for ATC assessment. 

This work would help to get enhanced the ATC results 

based on various joint transactions under normal and 

contingency conditions. This will help to reduce extra 

transmission lines for the structural investments and 

expansion development issues. The main application for 

ATC is to provide users an directory for finalizing better 

generation locations and for marketing transactions which 

will increases the economic benefits in the competitive 

power markets. The solutions obtained are appropriate and 
linear understanding factors applied here is of fast and less 

computation burden. 
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