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Reactive Power Capability of Black-start Generators 
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Abstract – Power system restoration following a massive blackout starts with re-energizing Primary 
Restorative Transmission (PRT) systems at first. As power systems have been gradually enlarged and 
become more complex, periodical evaluation and reassignment of PRTs are needed. So far it has been 
decided by try and error approach by corresponding human experts to analyze and evaluate them. This 
paper presents an intelligent system that finds optimal primary restoration paths using analytic and 
heuristic knowledge from PSS/E data, and suggests an optimal PRTs depending on the condition of 
Ferranti effect or a reactive power capability margin of black-start generator. This system was tested in 
Korea Electric Power system, and showed a promising result. 
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1. Introduction 
 
When a massive blackout occurs, fast and reliable power 

system restoration is very important since the social 
impact including economic loss is so enormous. Although 
restoration strategies are slightly different in each country 
as restoration methods are dependent on faults, voltage 
levels, structures of transmission grid, and equipment of its 
own power system, it is clear that during the first stage of 
restoration, Black-Start Generators (BSGs) that are usually 
hydro type in Korea, should supply cranking power to 
Primary Supplied Generators (PSGs) having big capacity 
through so called primary restorative transmission lines in 
case of wide area blackout [1-6]. 

However, as issued by NERC [7], experience has shown 
that in general remote black-start are difficult and costly to 
schedule and test.  

As to the static analysis of the PRT systems, it can be 
focused on three major problems. One is the overvoltage of 
the PRT systems, another is the PRT line charging, and the 
other is the reactive capability of BSGs.  

In the previous researches about these problems, Adibi 
proposed several methods, which are energizing fewer 
high voltage lines, operating generators at minimum 
voltage levels, deactivating switched static capacitors, 
connecting shunt reactors, and adjusting transformer taps 

to appropriate positions to prevent generator self-excitation 
by balancing reactive power [8-11]. Morin [12] and Huang 
[13] showed voltage profile of PRT lines considering 
picking-up loads, and Adibi [14] showed quantitative 
Reactive Capability Limitation (RCL), but did not consider 
generator pole type.  

This paper presents an expert system that finds feasible 
paths for RB path using analysis of Ferranti effect, reactive 
power capability of black-start generators. As mentioned 
before, small hydro generators are used as black-start units 
in Korea. However, so far the reactive power capability of 
round rotor type generator is known. The reactive power 
capability of salient pole generator is presented here 
including several analytical results [15]. This system 
consists of three modules that are a data conversion module, 
an expert system module, and a static analysis module. 
The data conversion module extracts network topology 
and system parameters from PSS/E data, and transfers 
them to the expert system and the static analysis modules. 
The expert system module finds a feasible path at the 
transmission grid, and transfers information about the 
path to the static analysis module. Then, it figures out the 
terminal voltage, transmission line charging capacity, and 
reactive capability limitation of black-start generators, and 
returns the result to the rule base of the expert system.  

 
 

2. Data Conversion Module 
 
This data conversion module extracts data that are required 

for this system from PSS/E raw and dynamic data, and 
transfer them to the expert system and the static analysis 
modules. Information about power system topology, 
parameters of transformers and transmission lines are 
extracted from raw data, and generators’ synchronous 
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reactance value and rotor type that is related to reactive 
capability limitation of the generator are done from 
dynamic data. Data flows between the modules are shown 
in Fig. 1. 

 
 

3. Intelligent System for Remote Black-start 
Planning 

 
The Remote Black-start (RB) planning expert system 

also consists of database, rule base, inference engine, 
and GUI as usual. The problem representation and know-
ledgebase is developed as follows. 

 
3.1 Problem representation 

 
To find a feasible and optimal RB path, at first available 

topological path identification is required. And the several 
analysis should be considered such as reactive capability 
limitation to prevent self-excitation and Ferranti effect. For 
example topologically available paths are 5-2-1, 5-3-2-1, 
and 5-4-2-1 in the sample network in Fig. 2. The problem 
is modeled using the state space representation method of 

AI as shown in Fig. 3.  
Transmission line charging capacity is used as cost 

function of branches between nodes to minimize objective 
function to decide optimal path. During the searching 
process if the line charging capacity is larger than reactive 
capability limitation of the BSG, the corresponding path is 
discarded. By using this technique the searching space can 
be dramatically reduced. 

Several numerical analysis are introduced at section 4. 
 

3.2 Knowledge base 
 
The rule-base of this expert system module comprises 

basic rules for searching and inference as well as rules 
for preventing infinite circulation of path search in loop 
networks. In fact this is the bottle-neck for practical 
application of AI techniques to power systems. 

 
 

4. Static Analysis Module 
 
If overvoltage appears at a receiving end of PRT line 

by Ferranti effect when the unloaded transmission line is 
reenergized, this problem can be resolved by compensating 
lagging reactive power such as picking-up loads at 
substations. The charging capacity of the PRT line 
considering the compensation effect by load pick-up, 
reactance of transformers, and line reactance of the PRT 
system can be calculated as follows. 

 
4.1 Voltage calculation considering Load pick-up 

 
Single line diagram consisting of two BSGs, step-up 

transformers, and a PRT line is shown in Fig. 4. At the 
receiving end point, VN and ISN are calculated using the 
desired voltage Vend and IRN at first. Vend is usually 1.0pu 
and IRN is zero at the black-start condition.  

As the PRT line consists of successive pi networks as 
shown in the figure, V1, IS1, IZ1 can be calculated by using 
Eq. (1)~(3) repeatedly. Then Vg, Igi are calculated finally. 
Although the power flow has been widely used by now, the 
suggested calculation is definitely very simple and fast. 
However this method is available only under the support of 
network topology processor of the expert system. It is 
clear that future power system operation will utilize the 
convergence technology together with artificial intelligence 
and hierarchical cooperation technique. 
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Fig. 1. Modules of the system 

 
Fig. 2. Sample power system network 

 

 
Fig. 3. Problem representation of the state space 
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where 

giV   = Terminal voltage of the i-th BSG 
L LS ∠Φ  = House load at the Lstation bus 
Zi ZiS ∠Φ  = Load picked-up at i-th substation 
i ratedV −  = Rated voltage at the i-th bus 

 
4.2 Terminal voltage of BSGs 

 
Since Korean Power Systems adopt the all-open switching 

strategy, all CBs should be open for fast restoration except 
the CBs which are inserted in a PRT line after wide area 
blackout. When a T/L is reenergized under all-open 
switching condition, overvoltage may be induced at the 
receiving end. This overvoltage can cause the dielectric 
problem of the buses and transformers of each substation 
and generators of big capacity which are connected to the 
receiving end of the T/L. Therefore, terminal voltage of 
the BSGs should be determined to keep voltage of the all 
components of the PRT system under operating limit. 

Terminal voltage of the BSGs can be found from Eqs. 
(4)~(7) showing relation between some factors, which 
are sending voltage( 1V ), step-up transformer impedance, 
and current through TjX . Also, voltage ratio of the 
transformer should be considered.  

 
 Let 1 1S Z station SI I I I+ + =  
 1 2g g SI I I+ =   (4) 

 1
1

1

g
g

T

V V
I

jX
−

= , 1
2

2

g
g

T

V V
I

jX
−

=   (5) 

 1 1
1 2

1 2

g g
g g S

T T

V V V V
I I I

jX jX
− −

+ = + =   (6) 

 1 2
1

1 2

T T
g S

T T

jX jX
V V I

jX jX
⎛ ⎞⋅

= + ⎜ ⎟+⎝ ⎠
  (7) 

 
4.3 Charging capacity of the PRT line 

 
Charging capacity can be found when the lagging reactive 

components such as picked-up load and inductance of T/Ls 

and transformers are considered. Therefore, T/L Charging 
Capacity (TCC) to consider compensating effect is the 
same as reactive power which BSGs supply. Current from 
each BSG can be found when gV  of Eq. (7) is substituted 
for Eq. (5). 

 
4.4 RCL of salient pole generators 

 
The RCL of BSGs should be larger than charging 

capacity of the PRT line to prevent self-excitation, and this 
RCL is determined depending on rotor type of the BSG. 

As RCL of Non-Salient Pole is already known, only the 
RCL of salient pole generator is introduced in this paper. 

In general, rotors of hydro generators are salient type. 
The internal voltage of a salient type generator is expressed 
by Eq. (8). By substituting Iq by Eq. (9) Eq. (11) is 
obtained. Then Eq. (11) shows that ( )d q dj X X I−  is on q 
axis. qE  is the same because angle of fE  is δ  from Eq. 
(10). Eq. (14) is classified into active and reactive power. 
From Eq. (15), (16), (17), Eq. (18) is derived. 

Then finally when maxδ  is 90 , the RCL of a salient 
pole generator is expressed by Eq. (19). 

 
 VIjXIjXE qqddf ++=   (8) 

 
where 

I I ψ= ∠−  : Generator terminal current 

90d dI I δ= ∠ − °  : d axis component of I  

q qI I δ= ∠  (q axis component of I ) 

 
Fig. 4. Single line diagram of a PRT system 

 
Fig. 5. Phasor diagram for a salient pole 



Primary Restoration Path Selection Considering Ferranti Effect and Reactive Power Capability of Black-start Generators 

 1380 │ J Electr Eng Technol.2015; 10(3): 1377-1382 

q dI I I= −    (9) 

( )f d q d qE j X X I jX I V= − + +  

      ( )d q d qj X X I E= − +  (10) 

( ) ( ) ( )90 90d q d d q dj X X I X X I δ− = − ∠ °+ − °  

                        ( )d q dX X I δ= − ∠   (11) 

 ( )sindI I δ ψ= +   (12) 

 ( )f q d q dE E X X I= + −   (13) 
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5. Case Study 
 
The proposed system was applied to Korean power 

system and a case study for Youngdong local power system 
– one of the seven predefined subsystem in Korean power 
grid is introduced. 

The structure of Youngdong system is shown in Fig. 6. 
Gangneung H/P is selected as the BSG and Uljin N/P is 
done as the PSG, and these selections are identical to Korea 

 
Fig. 6. The structure of Young-dong system 

Table 1. PRL candidates list generated by the system 

Path Cadidate of primary restorative lines 
1 Gangneung H/P-Gangneung-Donghae-Uljin N/P 
2 Gangneung H/P-Gangneung-Youngdong  

T/P-Donghae-Uljin N/P 
3 
 

Gangneung H/P-Gangneung-Youngdong  
T/P-Ahnin-Bookpyoung-Donghae-Uljin N/P 

4 
 

Gangneung H/P-Gangneung-Youngdong  
T/P-Bookpyoung-Donghae-Uljin 

5 Gangneung H/P-Hoenggye-Gangneung-Donghae-Uljin N/P
6 
 

Gangneung H/P-Hoenggye-Gangneung-Youngdong  
T/P-Donghae-Uljin N/P 

7 
 

Gangneung H/P-Hoenggye-Gangneung-Youngdong  
T/P-Bookpyoung-Donghae-Uljin N/P 

8 
 

Gangneung H/P-Hoenggye-Gangneung-Youngdong  
T/P-Ahnin-Bookpyoung-Donghae-Uljin N/P 
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Power Exchange(KPX)’s restoration strategy. Candidates 
of PRL are shown Table 1 and analytical result is shown 
in Table 2. Path 1 is the solution if Ferranti effect is the 
optimal condition, and path 4 is the one for the reactive 
capability margin. Summation of the line charging capacity 
and the reactive capability margin is equal to the reactive 
capability limitation of the BSG, and this limitation by 
steady state stability is depend on the terminal voltage 
and the synchronous reactance of the BSG [16]. Despite 
of different voltages of the BSG, reactive capability 
limitations of the BSG have same values at table 3 because 
this limitation is decided by not steady state stability but 
stator end core heating. In this case, the limitation by stator 
end core heating is smaller than the one by steady state 
stability. 

 
 

6. Conclusion 
 
PRLs are very basic skeleton for restoration when a 

power system is totally or widely collapsed.  
In this paper, an expert system is proposed for the optimal 

primary restoration planning. This system generates 
feasible paths using PSS/E data automatically at first. 
And then the optimal path is suggested by using analysis of 
Ferranti effect and reactive capability margin. It will be a 
basic component to the self-healing power system - the 
final goal of smart grid in 2030. Application to Korean 
power system showed a promising result.  

 
 

Acknowledgements 
 
This research was supported by Korea Electric Power 

Corporation Research Institute through Electrical 
Engineering & Science Research Institute. [grant number : 
R13TA19], and the present work was partially supported 
by a research grant from Kwangwoon University in 2013.  

 
 

References 
 

[1] M. Adibi, et al., “Power System Restoration - A Task 

Force Report”, IEEE Trans. on PWRS, Vol. 2, No. 2, 
May 1987. 

[2] Gaston Morin, “Service Restoration Following A 
Maj-or Failure On The Hydro-Quebec Power System”, 
IEEE Trans. on PWRD, Vol. 2, No. 2, pp. 454-462, 
April 1987. 

[3] E. Mariani, et al., “Field Experiences In Reenergi-
zation Of Electrical Networks From Thermal And 
Hydro Units”, IEEE Trans. on PAS, Vol. 103, No. 7, 
pp. 1707-1713, July 1984. 

[4] N. A. Fountas, et al., “Interactive Long-Term Simula-
tion For Power System Restoration Planning”, IEEE 
Trans. on PWRS, Vol. 12, No. 1, pp. 61-68, February 
1997. 

[5] Roger Kearsley, “Restoration In Sweden And Experi-
ence Gained From The Blackout Of 1983”, IEEE 
Trans. on PWRS, Vol. 2, No. 2, pp. 422-428, May 
1987. 

[6] Y. Hain, I. Schweitzer, “Analysis Of The Power 
Black-out Of June 8, 1995 In The Israel Electric Cor-
poration”, IEEE Trans. on PWRS, Vol. 12, No. 4, pp. 
1752-1758, November 1997. 

[7] 2nd Draft of SAR for System Restoration and 
Blackstart, NERC 2007. 

[8] M.M. Adibi et al., “Power System Restoration – A 
Task Force Report”, IEEE Transactions on Power 
Systems, Vol. 2, No. 2, pp. 271-277, 1987. 

[9] M.M. Adibi et al., “Power System Restoration – The 
Second Task Force Report”, IEEE Transactions on 
Power Systems, Vol. 2, No. 4, pp. 927-933, 1987. 

[10] M. M. Adibi et al., “Power System Restoration 
Issues”, IEEE Computer Applications in Power, Vol. 
4, No. 2, pp. 19-24, 1991. 

[11] M.M. Adibi et al., “Special Considerations in Power 
System Restoration – The Second Working Group 
Report”, IEEE Transactions on Power Systems Vol. 9, 
No. 1, pp. 15-21, 1994. 

[12] Gaston Morin, “Service Restoration Following a 
Major Failure on the Hydro-Quebec Power System”, 
IEEE Transactions on Power Delivery, Vol. 2, No. 2, 
pp. 454-462, 1987. 

[13] J.A. Huang et al., “Power System Restoration Incor-
porating Interactive Graphics and Optimization”, 
IEEE Power Industry Computer Applications, Con-
ference 1991, pp. 216-222. 

[14] M.M. Adibi et al., “Reactive Capability Limitation of 
Synchronous Machines”, IEEE Transactions on 
Power Systems, Vol. 9, No. 1, pp. 29-40, 1994. 

[15] H.J. Lee, et al., “Analysis of the Primary Restorative 
Transmission System”, IFAC Symposium on Power 
Plants & Power Systems Control 2003, pp. 1079-
1082. 

[16]  M. Young, The Technical Writer’s Handbook. Mill 
Valley, CA: University Science, 1989. 

[17] Heung-Jae Lee, Won-Kun Yu and Ji-Man Park, 
“Primary Restoration path selection considering 

Table 2. Analysis of PRLs for Young-dong area (Receiving 
end voltage =1.0 p.u) 

Path Terminal vtg. of 
BSGs[pu] 

Line charging 
capacity[MVAR] 

Reactive capability 
margin[MVAR] 

1 0.8120 37.557 18.243 
2 0.8093 37.802 17.998 
3 0.8004 36.780 19.020 
4 0.8004 36.774 19.026 
5 0.7838 38.313 17.487 
6 0.7809 38.523 17.277 
7 0.7725 37.491 18.309 
8 0.7724 37.496 18.304 

 



Primary Restoration Path Selection Considering Ferranti Effect and Reactive Power Capability of Black-start Generators 

 1382 │ J Electr Eng Technol.2015; 10(3): 1377-1382 

Ferranti effect and reactive power capability of black-
start generators”, The International Conference on 
Electrical Engineering 2014. 

 
 
 

Ji-Man Park He received his B.S 
degrees from Kwangwoon University 
in Seoul Korea. He has been a Unified 
Master’s and Doctor’s Course student 
since 2012. His research interests 
include state estimation, topology iden-
tification, and substation automation. 
 

 
Heung-Jae Lee He received the BS, 
MS and Ph.D. degrees from Seoul 
National University, in 1983, 1986 
and 1990 respectively, all in electrical 
engineering. His major research in-
terests are the expert systems, the 
neural networks and the fuzzy systems 
application to power systems including 

the computer application. He is a full professor in the 
Kwangwoon University. 
 
 

Won-Kun Yu He received his BS, MS 
and Ph.D. degrees in electrical engi-
neering from Kwangwoon University, 
in 2003, 2005 and 2013 respectively. 
Currently, he is an Assistant Professor 
in the Dongyang Mirae University. 
 
 

 
Byung-Tae Jang He received B.S 
degree in electrical engineering from 
Busan National University, in 1990. 
Currently, he is working as a researcher 
in the research department at KEPCO. 
His research interests are protective 
relaying and Substation Automation 
System with Smart Grid. 

 
 

Kyeong-Seob Lee He received his BS, 
MS and Ph. D. degrees in electrical 
engineering from Kwangwoon Uni-
versity, in 1998, 2000 and 2006 re-
spectively. Currently, he is an Assistant 
Professor in the Seoil University. 

 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


