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Gegevens bevoegd gezag

Referentienummer Datum ontvangst

Formulierversie
2019.01 Aanvraaggegevens

Publiceerbare aanvraag/melding

Aanvraagnummer 4330987

Aanvraagnaam Zonnepark Flevonice Duurzame Energie BV

Uw referentiecode Zonnepark Flevonice Duurzame Energie BV

Ingediend op 05-04-2019

Soort procedure Reguliere procedure

Projectomschrijving Zonnepark Flevonice Duurzame Energie BV

Opmerking nvt

Gefaseerd Nee

Blokkerende onderdelen weglaten Nee

Kosten openbaar maken Nee

Bijlagen die later komen nvt

Bijlagen n.v.t. of al bekend nvt

Bevoegd gezag

Naam: Gemeente Dronten

Bezoekadres: De Rede 1
8251 ER  DRONTEN

Postadres: Postbus 100
8250 AC  DRONTEN

Telefoonnummer: 0321 - 388 307

E-mailadres: gemeente@dronten.nl

Website: www.dronten.nl

Bereikbaar op: Op werkdagen tussen 09.00 uur en 12.00 uur
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Overzicht bijgevoegde modulebladen

Aanvraaggegevens

Locatie van de werkzaamheden

Werkzaamheden en onderdelen

Zonnepaneel of -collector plaatsen

• Bouwen

Bijlagen
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Formulierversie
2019.01 Locatie

1 Adres

Postcode 8256PZ

Huisnummer 20

Huisletter -

Huisnummertoevoeging -

Straatnaam Strandgaperweg

Plaatsnaam Biddinghuizen

Gelden de werkzaamheden in deze
aanvraag/melding voor meerdere
adressen of percelen?

Ja
Nee

Specificatie locatie Mosselweg 7 te Biddinghuizen

3 Toelichting

Eventuele toelichting op locatie nvt
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Formulierversie
2019.01 Bouwen

Zonnepaneel of -collector plaatsen
1 De bouwwerkzaamheden

Wat is er op het bouwwerk van
toepassing?

Het wordt geheel vervangen
Het wordt gedeeltelijk vervangen
Het wordt nieuw geplaatst

Eventuele toelichting Het betreft het plaatsen van zonnepanelen in veldopstelling
als uitbreiding op het reeds vergunde zonnepanelenpark
met 11,8 hectare. Er kunnen maximaal 4900 panelen op
een hectare worden geplaatst. Er kan gesteld worden dat er
hierdoor totaal maximaal 58000 panelen extra nodig zijn.
Naast de huidige trafohuisjes worden er 2 extra geplaatst.

Hebt u voor deze
bouwwerkzaamheden al eerder
een vergunning aangevraagd?

Ja
Nee

2 Plaats van het bouwwerk

Waar gaat u bouwen? Terrein

3 Seizoensgebonden en tijdelijke bouwwerken

Gaat het om een
seizoensgebonden bouwwerk?

Ja
Nee

Gaat het om een tijdelijk
bouwwerk?

Ja
Nee

Hoeveel hele jaren blijft het
bouwwerk op de locatie bestaan?

25

Hoeveel maanden? 0

4 Uiterlijk bouwwerk/welstand

5 Mondeling toelichten

Ik wil mijn bouwplan
mondeling toelichten voor
de welstandscommissie/
stadsbouwmeester.

Ja
Nee
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Formulierversie
2019.01 Bijlagen

Formele bijlagen

Naam bijlage Bestandsnaam Type Datum
ingediend

Status
document

staande_situatie_luchtfo-
to_Flevonice_pdf

Bestaande
situatie luchtfoto
Flevonice.pdf

Anders 2019-04-05 In
behandeling

Inmeting_Flevonice_pdf Inmeting
Flevonice.pdf

Anders 2019-04-05 In
behandeling

htingsplan_nieuwe_situat-
ie_Flevonice_pdf

Inrichtingspla-
n nieuwe situatie
Flevonice.pdf

Anders 2019-04-05 In
behandeling

Inrichtingsplan_profiele-
n_Flevonice_pdf

Inrichtingspla-
n profielen
Flevonice.pdf

Anders 2019-04-05 In
behandeling

ofielen_bestaande_situat-
ie_Flevonice_pdf

Profielen bestaande
situatie Flevonice.pdf

Anders 2019-04-05 In
behandeling

Zonnepark_Flevonice_pdf Zonnepark
Flevonice.pdf

Anders 2019-04-05 In
behandeling

age_2_JA_Solar_JAM_-
72_PERC_Half_Cell_pdf

Bijlage 2 JA Solar
JAM 72 PERC Half
Cell.pdf

Anders 2019-04-05 In
behandeling

Bijlage_3_SLD_V03_v-
oorbeeld_pdf

Bijlage 3 SLD V03
voorbeeld.pdf

Anders 2019-04-05 In
behandeling

Bijlage_4_SMA_Peak_-
3_SHP_150_pdf

Bijlage 4 SMA Peak 3
SHP 150.pdf

Anders 2019-04-05 In
behandeling

Bijlage_5_SMA_centr-
al_MVPS_2200_30-
00_pdf

Bijlage 5 SMA central
MVPS 2200 3000.pdf

Anders 2019-04-05 In
behandeling

Bijlage_6_Diabolo_4-
0H__pdf

Bijlage 6 Diabolo
40H .pdf

Anders 2019-04-05 In
behandeling

Bijlage_7_vd_Valk_m-
ontage_schuin_dak_pdf

Bijlage 7 vd Valk
montage schuin
dak.pdf

Anders 2019-04-05 In
behandeling

Bijlage_8_Belectric-
_PEG_pdf

Bijlage 8 Belectric
PEG.pdf

Anders 2019-04-05 In
behandeling

ijlage_9_PEG_System-
_72Zeller_statics_pdf

Bijlage 9 PEG System
72Zeller statics.pdf

Anders 2019-04-05 In
behandeling

lage_9a_Itemplan_PE-
G_WBL_Earth_screw_pdf

Bijlage 9a Itemplan
PEG WBL Earth
screw.pdf

Anders 2019-04-05 In
behandeling

Bijlage_9b_Itemplan_hell-
ing_parallel_pdf

Bijlage 9b Itemplan
helling parallel.pdf

Anders 2019-04-05 In
behandeling
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www.opglandscape.nl

Veerpoortwal 12
6981 BS  Doesburg

info@opglandscape.nl
Tel. 0313 - 482 466002

Landschapsplan Flevonice

Ondergrond BGT, Kadaster en Luchtfoto

Flevonice B.V.

Definitief

Opmerking:
Grondheuvels en groen zijn schetsmatig aangegeven.
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-3.144

-3.050

-3.504-3.096

-3.564 -3.080

-3.144
-3.317

-3.128

-3.321

-3.205-3.050

-3.073

-3.071
-3.206

-3.186

-3.150

-3.214

-3.265

-3.254

-3.241

-3.124

-3.114

-3.317-3.178
-3.196

-3.189

-3.158

-3.147-3.024

-2.937

-2.968

-3.043

-3.102

-3.033

-2.890

-3.002

-2.977

-3.024

-3.092

-3.029

-3.095

-3.027

-2.988

-3.018

-3.129

-3.119

-3.114

-3.100
-3.174

-3.238

-3.188

-3.169

-3.465

-3.127

-3.105

-3.443

-3.375

-3.502

-3.123

-3.359

-3.145

-3.469

-3.404

-3.194

-3.128

-3.169-3.309

-3.214

-3.388

-3.196

-3.160

-3.163

-2.958

-3.276-3.110

-2.891

-3.227

-3.131
-2.853

-3.078

-3.121

-2.930

-2.930

-2.490

-2.477

-2.306

-2.151

-1.915

-1.782

-1.545

-1.375

-1.365

-1.238

-1.163

-1.371

-1.100

-1.224

-0.951

-1.128

-0.991

-1.196

-1.158

-1.358

-1.460

-1.317

-1.962

-1.048

-1.544

-1.536

-1.588

-1.633

-1.136

-0.989
-1.029

-1.014

-1.038

-0.994
-1.008

-1.075
-1.173

-3.285

-3.133

-3.130
-3.206

-3.089
-3.313

-3.256

-3.103

-3.108

-3.173 -3.063 -3.247

-2.982

-3.250
-2.870

-2.742 -3.241
-3.153

-3.009
-3.182 -3.275

-3.010
-3.144 -3.262

-2.975 -3.122
-3.278

-2.961
-3.107 -3.244

-2.942
-3.116

-3.184

-3.009
-3.160

-3.266

-2.952
-3.183

-3.355

-3.031
-3.176

-3.251

-3.113
-3.224

-3.309

-3.260
-3.248-2.922

-3.083

-3.239
-3.239

-3.184
-3.163

-2.999
-2.848

-2.930

-3.289

-3.324

-3.136

-3.156
-3.293

-3.449

-3.287

-3.361

-3.157
-3.415

-3.163
-3.541 -3.672

-3.597

-3.655
-3.692

-3.769
-3.808

-3.841
-3.811

-3.755

-3.842

-3.370

-3.160
-3.082

-2.954

-2.954-3.328

-3.438

-3.417

-3.374

-2.855

-2.485 -2.196

-2.039

-1.923
-1.993

-2.186

-1.640
-1.506

-1.552

-2.025

-1.564

-1.324
-1.326

-1.543

-1.615

-1.454

-1.572

-1.441

-1.473

-1.333

-1.321

-1.124

-1.148

-0.836

-0.914

-0.838

-0.902

-0.887

-0.785

-0.637

-0.520

-0.466

-0.467

-0.550-0.668

-3.182

-3.264

-3.158

-3.210
-3.142

-3.127
-3.266

-3.192

-3.086

-3.147

-3.315 -3.106

-3.229
-3.120-3.188

-3.138

-3.132

-3.339

-3.131

-3.192

-3.188

-3.136

-3.155

-3.147

-3.148

-3.176

-3.177

-3.163

-3.180

-3.176

-3.163

-3.196

-3.167

-3.187

-3.191

-3.192

-3.159

-3.180

-3.186

-3.175

-3.241

-3.307

-3.173

-3.145

-3.197

-3.129

-3.144

-3.095

-3.129

-3.118

-3.153

-3.149

-3.063

-3.012

-2.949
-2.527

-2.635

-3.115

-3.314

-3.395
-3.147

-2.805

-2.793
-3.216 -3.344

-3.334
-3.152

-2.455

-2.461

-3.130 -3.323

-3.225
-3.072

-2.349

-2.400 -3.117
-3.238

-3.234
-3.077

-2.881

-3.066

-3.208

-3.142

-3.071

-3.175

-3.195

-3.123

-3.096

-2.992

-2.962

-2.880

-3.240
-3.111

-2.915

-2.850

-3.076-3.152

-2.921

-2.833

-3.202

-2.744

-3.150

-2.930

-3.168-3.281

-3.091

-2.837

-3.007

-2.971

-2.398

-2.564

-2.886
-2.956

-2.614

-2.280

-2.278

-2.582

-2.954

-2.854

-2.414

-1.968

-2.129

-2.649

-1.945

-2.006

-1.929

-2.008

-1.815

-2.154

-1.941

-2.131

-2.093

-1.759

-2.097

-1.943

-1.388

-1.427

-1.887

-1.771

-1.401

-1.037

-1.002

-1.372

-1.432

-1.286

-1.769

-1.748

-1.375

-1.227

-1.287

-1.418

-1.867
-1.604 -1.243

-1.248

-1.718

-1.391

-1.069

-0.919

-0.651

-0.614

-0.759

-0.471

-0.425

-1.005

-1.448

-1.239

-1.271

-0.969

-0.810

-0.925

-1.326

-1.983

-1.801
-1.101

-0.774
-1.591

-0.883

-1.080

-1.338

-1.138

-0.336

-0.767

-1.031

-1.255

-1.010

-0.988

-1.194

-1.326

-1.046

-1.534

-2.455

-2.936

-2.783

-3.007

-2.842

-2.840

-1.885

-2.062
-3.019

-3.064

-2.386

-3.058

-3.144

-3.143

-3.104

-3.091
-3.081

-3.077

-3.094

-3.127

-3.069

-3.058

-3.074

-3.071

-3.051

-2.988

-2.813

-2.796

-2.791

-2.890

-2.803
-2.990-3.124

-3.216

-3.205

-3.121

-3.137

-3.202

-3.153

-3.106

-3.233

-3.142

-3.194

-3.302

-3.174

-3.340

-3.162

-3.219

-3.170

-3.281

-3.195

-3.268

-3.185

-3.179

-3.121

-3.133

-3.093

-3.117
-3.009

-3.099

-3.030

-3.055

-3.061

-3.074

-3.047

-3.059

-3.070

-3.112

-2.528

-3.194

-3.070

-3.019

-2.927

-3.183

-3.199

-3.098

-3.207

-2.882

-2.529
-2.245

-2.250

-2.248

-2.938

-3.154

-3.095

-3.075

-3.180

-3.090

-3.026

-2.677

-1.987

-1.687

-2.069

-2.891

-3.083

-3.239

-3.138

-3.089

-3.125

-3.104

-2.941

-2.531

-2.059

-1.642

-1.664

-1.648

-2.061

-1.938

-2.639

-2.978

-3.103

-3.135

-3.146

-3.099

-3.171
-3.212-3.079-3.104

-3.152-3.136-2.505

-2.366

-2.554

-1.891

-1.778
-2.290

-2.311

-1.423

-1.315

-1.592

-1.612

-1.100

-1.114

-1.209

-1.592

-2.031

-1.499

-1.171

-1.322

-1.574

-1.452

-1.575

-1.420

-2.044

-2.387

-1.734

-1.866

-1.684

-2.271

-2.334

-1.783

-2.078

-2.117

-2.196

-2.374

-2.110

-2.147

-2.086

-2.244

-2.512
-2.548

-2.322

-2.808
-2.968

-3.119

-3.101

-3.121

-3.968

-3.482

-3.155

-3.119
-3.052

-3.173

-3.961-4.136

-3.383

-3.187

-3.082

-3.708

-3.182

-3.098

-3.208

-3.067

-3.176

-3.060

-2.537

-3.060

-3.192-3.212

-3.107

-2.571

-2.517

-3.066

-3.154

-3.133

-3.093

-2.450

-2.549

-3.056

-3.195

-3.245

-3.011

-2.390

-2.457-3.179

-3.220

-3.191

-3.104
-2.665

-2.646

-3.163
-3.268

-3.241

-3.163

-2.952

-2.756

-2.820

-3.177
-3.183

-3.126

-3.136

-3.166

-3.227

-2.903

-2.886

-2.896

-2.891

-2.949

-3.029

-3.105
-3.201

-3.067

-2.919

-2.886

-2.934

-2.883

-2.892

-2.855

-2.930

-2.993

-2.898

-2.979

-3.238

-3.222

-3.384

-3.271

-3.347

-3.361

-3.199

-3.170

-3.349

-3.391

-3.187

-3.175

-3.406

-3.365

-3.165

-3.056

-3.364

-3.391

-3.063

-3.215

-3.414

-3.278

-3.022

-2.998

-2.991

-3.088

-3.125

-3.043

-2.987

-2.899

-2.971

-3.159

-3.139

-3.098

-3.212

-3.039

-2.867

-2.917
-2.882

-2.880

-2.991

-3.077

-3.132

-3.299

-3.351
-3.369

-3.429

-3.319

-3.385

-3.356

-3.369

-3.495

-3.528

-3.460

-3.453

-3.449

-3.385
-3.415

-3.318

-3.366

-3.397

-3.403

-3.398

-3.403

-3.362

-3.401

-3.406

-3.387

-3.384

-3.448

-3.449

-3.467

-3.412

-3.436

-3.471

-4.145

-3.400

-3.182
-3.176

-3.157

-3.358

-3.341

-3.375

-3.408

-3.445

-3.365

-3.391

-3.303

-3.415

-3.330

-3.272

-3.351

-3.403

-3.437

-3.430

-3.424

-3.440

-3.432

-3.338

-3.343

-3.412

-3.300

-3.087

-3.209

-3.286

-3.222

-3.287

-3.323

-3.297

-3.352

-3.225

-3.297

-3.321

-3.372

-3.305

-2.874

-2.882

-3.243

-3.277

-2.874

-2.892

-2.951

-2.979

-2.961

-2.867

-2.787

-2.792

-2.834

-3.223

-3.263

-3.254

-3.259

-3.257

-3.186

-2.794

-2.786

-3.181

-3.248

-2.834

-2.888

-3.179

-3.195

-3.416

-3.407

-3.362

-3.225

-3.169

-3.264

-3.275

-3.299

-3.297

-3.296

-3.281

-3.270

-3.307

-3.377

-3.387

-3.382

-3.441

-3.314

-3.236

-3.263

-3.301

-3.271

-3.315

-3.264

-3.299

-3.261

-3.387

-3.360

-3.318

-3.524

-3.262

-2.507

-3.379

-3.360
-3.154

-3.130

-3.153

-3.398

-3.351

-3.170

-3.245

-3.264
-3.120

-3.405

-3.345

-3.334

-3.298

-3.518

-3.457-3.462

-3.515
-3.516

-3.451

-0.309

-0.294 -0.344

-0.337 -0.342

-0.354
-0.452

-0.360
-0.503

-0.572

-0.673

-0.678

-0.411

-1.197

-1.184

-1.215

-2.027

-2.091

-2.146

-2.243

-2.169

-1.259

-1.223

-1.245

-1.230

-2.212

-2.211
-2.242

-2.143

-1.217

-1.209

-0.340

-0.279

-1.216

-1.214

-2.160

-2.231

-3.519

-3.394

-3.377

-3.444

-2.213

-2.128

-1.186

-1.169

-0.306

-0.444
-0.284

-0.293

-1.195

-1.211

-2.179

-2.365

-3.425

-3.340

-3.344

-3.341

-3.434

-3.219

-2.232

-2.201

-2.221

-1.324

-1.201

-1.343

-0.337

-0.348

-0.330

-0.339

-0.246

-0.455

-0.367

-0.416

-0.614

-0.726

-2.602

-2.680

-1.889

-1.893

-1.218

-1.300

-1.347

-1.402

-3.260

-3.216

-3.350

-3.213

-3.090

-3.305

-3.193

-2.997

-3.313

-3.188
-3.365

-3.416
-3.400

-3.123-3.214

-3.361

-3.316

-3.341

-3.135

-2.909

-2.846

-2.883

0.555

0.373

0.5530.619

-0.086

-0.304

0.690

0.654

0.819
0.771

0.481

0.475

-2.739

-3.202

-3.407

-3.277

-3.642

-3.699

-3.648

-3.723

-3.237

-3.237

-3.239

-3.123

-3.058

-3.207

-3.106

-3.201

-3.614

-3.277

-3.615

-3.534

-3.567

-3.259

-3.398

-3.249

-3.060

0.721

0.818

0.853

0.682

0.847

0.608

0.708

0.682

0.807
0.748

0.507

0.572

-3.173

-3.299

-3.350

-3.447

-3.367

-3.193-3.275

-3.225

-3.307

-3.246

-3.256

-3.292

-3.198

-3.194

-2.993

-3.328

-3.860

-3.211

-3.273

-3.047

-3.850

-3.720

-3.513

-3.332

-3.410

-3.422

-3.344

-3.255

-3.187

-2.562

-3.330
-3.087

-3.232

-3.267

-3.266
-3.143

-3.190

-3.290

-3.300
-3.138

-3.536

-3.421

-3.351

-0.068

-0.142

-0.033
-0.116

-0.605-0.418

-0.460
-0.468

-0.511

-0.541

-0.848

-0.831

-3.345

-3.310

-3.274
-3.442

-3.408

-3.645

-3.328

-3.354

-3.357

-3.303

-3.289

-3.182

-3.410 -3.742

-3.293

-3.903

-3.883

-3.387
-3.393

-3.401

-3.434

-3.438

-3.412

-3.686

-3.809

-3.802

-3.685

-3.538

-3.277

-3.241

-3.105

-3.111

-3.205

-3.165
-1.104

-1.161

-0.848

-0.884

-0.942

-0.896

-3.434

-3.396

-3.424

-3.401

-3.298

-3.343

-3.312

-3.216

-3.144

-3.308

-3.356

-3.270

-2.908

-2.985

-3.032

-2.990

-2.895

-2.951

-2.933

-2.894

-3.101

-3.092

-3.084

-0.414
-0.506

-0.179

-0.095

-0.078
-0.071

-0.024

-0.040

-0.208

-0.294

-0.403

-0.579

-0.745

-0.551

-0.654

-1.823

-1.851

-2.144

-2.106

-2.049

-3.182

-3.244

-3.291

-3.338

-3.340

-3.356 -3.313

-2.988

-3.154

-3.332

-3.327 -3.355

-3.308
-3.309

-3.323 -3.360

-3.336 -3.305

-3.384 -3.372

-3.316
-3.324

-3.383 -3.397

-3.321
-3.363

-3.391 -3.354

-3.378

-3.216

-3.280

-3.344

-3.298
-3.264

-3.331

-3.316

-3.289

-3.333

-3.353

-3.411

-3.467

-3.341

-3.404
-3.362

-3.341-3.175
-3.180-3.401

-3.283

-2.794

-2.802

-2.825

-3.278

-3.233
-3.125

-3.167-3.365
-3.357

-3.359

-3.376

-3.146

-3.137-3.356

-3.302

-3.305

-3.350

-3.135

-3.254

-2.731

-2.743
-3.275

-3.356
-3.174

-3.148
-3.277

-3.162

-3.191

-3.108

-3.035
-3.179-3.111

-3.217
-3.159-3.178-3.218

-2.736

-2.745

-3.246

-3.128

-3.121

-3.184

-2.622

-2.622

-3.114

-3.175

-3.148
-3.278

-3.113

-3.159

-3.312

-3.340

-3.039

-2.998

-2.972-3.269-3.175

-3.187

-3.271

-2.709

-2.616

-3.147

-3.124

-3.128

-3.325

-2.746

-2.741

-3.311

-3.169

-3.162

-3.192

-2.760

-2.562

-2.643

-2.806

-3.320

-3.304

-2.576

-2.350

-2.275

-2.581

-3.191-3.140

-3.161

-3.271

-2.772

-2.774

-3.223

-3.135

-3.126

-3.234

-2.906

-2.849

-3.355

-3.202

-3.156

-3.264

-2.396

-2.149

-2.205

-2.453

-3.123

-2.373

-2.193

-2.154

-2.446

-3.277
-3.166

-3.187

-3.332

-2.854

-2.792

-3.217

-3.168

-3.146

-3.285

-2.814

-2.706

-3.319

-3.176

-3.161

-3.219

-2.402

-2.142

-2.193

-2.392

-2.454

-2.168

-2.119

-2.327

-3.181
-3.139

-3.149

-3.152

-2.655

-2.668
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www.jasolar.com
Specificantions subject to technical changes and tests.

JA Solar reserves the right of final interpretation.

Assembled with high-efficiency PERC cells, the half-cell configuration of the modules offers 
the advantages of higher power output, better temperature-dependent performance, 
reduced shading effect on the energy generation, lower risk of hot spot, as well as 
enhanced tolerance for mechanical loading.

380W PERC Half-Cell ModuleMono
JAM72S03  360-380/PR Series

IEC 61215, IEC 61730, IEC TS 62804, IEC 61701, IEC 62716, 
IEC 60068-2-68

ISO 9001: 2015 Quality management systems

ISO 14001: 2015 Environmental management systems

OHSAS 18001: 2007 Occupational health and safety manage-
ment systems

IEC TS 62941: 2016 Terrestrial photovoltaic (PV) modules – 
Guidelines for increased confidence in PV module design 
qualification and type approval

Comprehensive Certificates

Introduction

Lower temperature coefficient 

Less shading effect 

Higher output power

Better mechanical loading tolerance

12-year product warranty

25-year linear power output warranty

Superior Warranty

100%

97%

90%

80%

5 10 15 20 25 year1

JA Linear Power Warranty Industry Warranty



 JAM72S03  360-380/PR Series

OPERATING CONDITIONS
Maximum System Voltage

Operating Temperature

Maximum Series Fuse

Maximum Static Load,Front

Maximum Static Load,Back

NOCT

Application Class

1000V/1500V DC(IEC)

-40℃~+85℃

30A

5400Pa

2400Pa

45±2℃

Class AIrradiance 800W/m², ambient temperature 20℃,
wind speed 1m/s, AM1.5G

ELECTRICAL PARAMETERS AT NOCT 
TYPE

Rated Max Power(Pmax) [W]

Open Circuit Voltage(Voc) [V]

Max Power Voltage(Vmp) [V]

Short Circuit Current(Isc) [A]

Max Power Current(Imp) [A]

NOCT

266

43.48

35.81

7.90

7.44

278

44.28

36.59

8.02

7.58

270

43.80

36.11

7.94

7.48

274

44.06

36.37

7.98

7.53

         JAM72S03
-360/PR

         JAM72S03
-365/PR

         JAM72S03
-370/PR

         JAM72S03
-375/PR

281

44.51

36.81

8.08

7.64

         JAM72S03
-380/PR

CHARACTERISTICS

ELECTRICAL PARAMETERS AT STC
TYPE

Rated Maximum Power(Pmax) [W]

Open Circuit Voltage(Voc) [V]

Maximum Power Voltage(Vmp) [V]

Short Circuit Current(Isc) [A]

Maximum Power Current(Imp) [A]

Module Efficiency [%]

Power Tolerance

Temperature Coefficient of Isc(α_Isc)

Temperature Coefficient of Voc(β_Voc)

Temperature Coefficient of Pmax(γ_Pmp)

STC

360

46.98

38.73

9.87

9.30

18.2

375

47.78

39.58

10.03

9.48

18.9

365

47.30

39.05

9.92

9.35

18.4

370

47.56

39.36

9.97

9.41

18.7

         JAM72S03
-360/PR

         JAM72S03
-365/PR

         JAM72S03
-370/PR

         JAM72S03
-375/PR

0~+5W

+0.051%/℃

-0.289%/℃

-0.360%/℃

Irradiance 1000W/m²,ﾠcell temperature 25℃, AM1.5G

Remark: Electrical data in this catalog do not refer to a single module and they are not part of the offer.They only serve for comparison among different module types.

Remark: customized frame color and cable length available upon request

Version No. : Global_EN_20180513A

SPECIFICATIONSMECHANICAL DIAGRAMS

Cell

Weight

Dimensions

Cable Cross Section Size

No. of cells

Junction Box

Connector

Packaging Configuration

Mono

22.5kg±3%

2000mm×991mm×40mm

4mm²

144（6×24）

IP68, 3 diodes

27 Per Pallet

MC4 Compatible(1000V)
QC 4.10-35(1500V)

Voltage(V)

1000W/m²

800W/m²

600W/m²

400W/m²

200W/m²

C
ur

re
nt

(A
)

0　　　10　　　20　　　30　　　40            50

10
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6

4

2

0

Current-Voltage Curve   JAM72S03-370/PR Power-Voltage Curve   JAM72S03-370/PR

Voltage(V)

Po
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(W

)

0　　　 10　　　20　　　30　　  40            500

1000W/m²
800W/m²
600W/m²
400W/m²
200W/m²

100

300

200

400 10
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6
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0

Current-Voltage Curve   JAM72S03-370/PR

Voltage(V)

C
ur

re
nt

(A
)

0　　　　10　　　20　　　　30　　　40                   50

10℃
25℃
40℃
55℃
70℃

Units:mm

         JAM72S03
-380/PR

380

48.05

39.80

10.09

9.55

19.2

Draining holes 
8 places

Mounting holes 
8 places

Grounding holes 
6 places

Label

Junction box

35

40

40



This drawing may not be reproduced or be made available to third persons or competing companies without permission.
The reproduction, distribution and utilization of this document as well as the communication of its contents without explicit
authorization is prohibited. Offenders will be held liable and can be fined up to 50% of the project cost.
Variations in designs can occur to site conditions.

Scale A 3

Preliminary Concept as Built

Country - Netherlands
Region / Province - Limburg

Execution

BELECTRIC GmbH
Wadenbrunner Str. 10
97509 Kolitzheim
Tel. +49 (0)9385  9804-0
Fax. +49 (0)9385 9804-590

Municipality - Venray

Electrical Design

12-WBL_Venray_V03

overall single line diagram

Venray
SLD

Rev Changes in the Design Checked DateName Date Approved
Sheet
1 of 1Date

KEY

Exisitng installation
New installation Information required

PR 22/08/18Armoured cables

02 IG 22/08/18Adding DC SLD
Float Controller + update

ML SW22/08/18 22/08/18

03 PR 18/10/18Q01,Q02 CBs, Q02 fuse
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Q04
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3p
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Q05
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NA2XRY-J
4x95mm²

NA2XRY-J
4x95mm²

25kA (1s) 0.4KV - 500A(min)

=
~

NA2XRY-J
4x95mm²

=
~

Q06
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3p
gG

NA2XRY-J
4x95mm²

Q07
B10A
2p

SCADA

NYRY-J
3x2.5mm²

Q08
B10A
2p

PADCON

NYRY-J
3x2.5mm²

CONNECTION LVDB

KWh

25kA(1s) - 0.4KV - 500A

3

>>

500:5
5VA
Class 0.2s

PEN

Q02
630A
3p
ISET 0.67

EXISTING SUB

10KV Network0.4KV

TX
1MVA

NSGAFÖU
4x1x240mm²

Q01
630A
3p
ISET 0.67

>>

10 A

Q01
500A
3p

SOLAR-PV LVDB11280-VENR-081

NA2XRY-J
2x4x240mm²

11280-
VENR-
091

11280-VENR-082

N
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offertenummer

ordernummer status tekening tekeningnummer

projectie amerikaans

maten in mm

rev.

formaat

samenstelling

detail

MS4408A801

ALGEMEEN

DEFINITIEF

Station 1000/2000kVA met gescheiden LS/MS ruimten - Standaard

Compactstation DIABOLO 40H

D

schaalgetekend

gekonstr. PROJECTS-A4dgj

lamd 06-12-2017

12-7-2011 1:50

DISCLAIMER

de kleuren op de tekening kunnen afwijken van de
werkelijkheid, door printer- en/of beeldscherm- instellingen.
deze kleuren zijn  indicatief, hier kunnen geen rechten aan
worden ontleend.

2135+P

b.k. dak

PEIL

b.k. maaiveld

500-P

o.k. betondeel

TECHNISCHE INFORMATIE

Transformatorstation conform IEC 62271-202

GEWICHTEN (BIJ BENADERING)

Behuizing (incl. dak) 8250 kg
Transformator (2000kVA EU548-2014) 4650 kg
MS 400 kg
LS verdeler 300 kg
Overige   500 kg +
Totaal                                                          11400 kg

Gronddruk                                                  3,42 N/cm²
Bebouwd oppervlak                                       7,55  m²

HIJSVOORZIENINGEN

Dak       4x RD16
Station       4x RD30

STANDAARD KLEUREN EN AFWERKING

Station          Beton-grijs
Deuren / voorzetplaat / rooster       RAL 7044

ROOSTER(S)

Netto doorlaat 1 rooster: 563 cm²
• Class 20 bij 1 rooster  en  1250kVA EU548-2014
• Class 20 bij 2 roosters en 1600/2000kVA EU548-2014

OPTIES

a: 2e rooster (Class10) in linker zijaanzicht (1250kVA)
b: noodstroom doorvoering Ø125mm links en/of rechts
c: 3 deuren aan MS- en/of LS-zijde

Diverse opties en indelingen mogelijk



ValkPitched - Clamp
Uniek aan dit systeem:

Klemsysteem

Universele tussen- en eindklemmen (H 28-50 mm)

Minder dakbevestiging noodzakelijk door zeer sterk profiel

Koppelstuk van gelijke sterkte als profiel, dus geen zwakke plekken

Praktische en veilige zijmontage

ValkPitched - Clamp
ValkPitched - Insert
ValkPitched - Trapezoidal

Bij de ontwikkeling van montagesystemen voor daken zijn montagegemak en 

snelheid belangrijke aandachtspunten. Als het gaat om schuine daken komt er 

echter nog een belangrijk aandachtspunt bij: flexibiliteit. Er zijn immers vele 

soorten schuine daken met elk hun vereisten voor een gedegen bevestiging. Ons 

assortiment voor schuine daken is zowel doordacht als compleet. Onderstaande 

drie basissystemen zijn toepasbaar op veel verschillende daktypen, zoals 

pannendaken, staaldaken, golfplaatdaken en felsnaaddaken. Met natuurlijk 

voor ieder schuin dak de juiste, veilige dakbevestiging.

ValkPitched - Insert
Uniek aan dit systeem:

Inschuifsysteem

Zeer snelle paneelmontage

Automatisch een perfect uitgelijnd systeem

Strak aanzicht

Minimum aantal profielen nodig door optimale uitlijning

ValkPitched - Trapezoidal
Uniek aan dit systeem:

Klemsysteem met universele tussen en- eindpaneelklemmen (H 28-50 mm)

Logistiek voordeel door korte profiellengtes

Indien gewenst ook lange lengtes verkrijgbaar

Waterdichte bevestiging met speciale schroeven of popnagels

Voorgeponste gaten in profielen voor snelle en eenvoudige montage

Ook geschikt voor stalen golfplaatdaken

OOK IN ZW
ART

VERKRIJGBAAR



WAAROM VAN DER VALK
SOLAR SYSTEMS?

• Innovatieve systemen ontwikkeld volgens wereldwijd     
   geldende normeringen 

• Snelle en betrouwbare leveringen dankzij modern   
   machinepark en grote voorraden 

 • Systeemleverancier sinds 1963 

•  Gratis te gebruiken software voor projectontwerp en 
-calculatie 

 • Alle systemen toepasbaar op elk type dak of ondergrond

• Snelle montage dankzij voormontage van essentiële  
  onderdelen 

•  Grote flexibiliteit in oplossingen

• Diverse systemen ook leverbaar als kant-en-klare kits

Toepassingen Schuin Dak Systemen

De ValkPitched – Clamp, de ValkPitched – Insert en de ValkPitched – 
Trapezoidal  hebben verschillende bevestigingsmethoden. Hiermee 
is een snelle en bedrijfszekere bevestiging gewaarborgd bij zeer veel 
verschillende daktypen.

Zo maken we voor pannendaken gebruik van onze befaamde methode
waarbij de Smartline dakhaak met een sterke schroefverbinding aan een
geïmpregneerde houten plank wordt bevestigd. Dit maakt het systeem 
bestand tegen de zwaarste weersomstandigheden. 

Als alternatief voor de Smartline dakhaak is er de Slimline dakhaak, 
waarbij de haak achter de panlat wordt geschoven en de Strongline 
dakhaak, waarbij de haak direct op de sparren wordt geschroefd.

Glaspanelen
Naast de gangbare zonnepanelen met frame kunnen ook zonnepanelen 
zonder frame middels glasklemmen worden bevestigd.

Gratis Software
Met onze gratis te gebruiken software, de ValkPVplanner, kan in  
eenvoudige stappen een complete projectcaluculatie met artikellijst en  
projectspecifieke installatiehandleiding worden verkregen.

De montagesystemen van Van der Valk Solar Systems 

worden geleverd en geïnstalleerd via een uitgebreid 

netwerk van dealers en installateurs. Wij helpen u graag 

bij het zoeken naar het juiste contact bij u in de buurt.

Meer informatie (o.a. datasheets, prijslijsten en 

handleidingen) kunt u downloaden op onze website.

ValkPitched
Clamp

ValkPitched
Insert

ValkPitched
Trapezoidal

Dakpannen Smartline

Dakpannen Slimline

Dakpannen Strongline

Golfplaten

Staal/ Trapezium

Felsnaad (plat/ rond)

Bitumen

Lei/ Shingle

Vlakke pan

Bekijk hier welke systemen op welke dakbedekking kunnen worden toegepast.

V02-2018

VOOR UITGEBREIDE PRODUCTINFORMATIE KUNT U TERECHT BIJ  

VAN DER VALK SOLAR SYSTEMS OF UW DEALER / INSTALLATEUR.

Van der Valk Solar Systems ontwikkelt en 
produceert solar montagesystemen voor:

Open velden Kassen Waterpartijen

CONTACTGEGEVENS VAN DER VALK SOLAR SYSTEMS | ONTWIKKELAAR EN PRODUCENT VAN SOLAR MONTAGESYSTEMEN

Engeland + Ierland
Innovation House, Discovery Park, Innovation Way, 
Sandwich CT13 9FF United Kingdom
T +44 (0)1304 897658, info@valksolarsystems.co.uk
www.valksolarsystems.co.uk

Internationaal
Zwartendijk 73, 2681 LP  Monster
The Netherlands, T +31 (0)174 212223
info@valksolarsystems.com
www.valksolarsystems.com

Nederland
Zwartendijk 73, 2681 LP  Monster
The Netherlands, T +31 (0)174 212223
info@valksolarsystems.nl
www.valksolarsystems.nl



PEG® 
PV Plant
The Revolution in  
Utility-scale PV Power

Reaching the lowest cost of electricity with a revolutionary new PV plant technology



The most efficient 
way to generate 
eco-friendly  
electricity

PEG reference site in Barcaldine (Queensland), Australia



BELECTRIC‘s PEG power 
blocks energize your  
power grid with clean  
and affordable electricity
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Improving  grid power quality

BELECTRIC 
Innovation 

Hub

It‘s not only a historical milestone -  
in fact it was this great step in human 
electrification when Thomas Alva 
Edison invented the electrical light 
bulb and afterwards the power  
utilities - the basis of today’s power 
grids. Now, over 130 years later 
we are in for the next revolution 
in electricity: The Transition to 
Renewable Energy.

In the last decades our behavior in 
power consumption has changed. The 
demand for electricity in this “digital 
age” is highly individual. The growth 
of electric mobility claims more grid 
capacities. We should balance with this 
needs to generate that power in an 
eco-friendly manner. 

Renewables are a global revolution. 

Back to 2000 the only renewable energy 
source that was practically generating 
electricity was Hydro. The last decade 
renewable technologies have been 
enhanced - acting much more efficient. 

Today, solar power generation through 
photovoltaics is the most valuable way 
for mankind to generate eco-friendly 
electricity. 

Critical arguments based on the volatile 
power generation has been refuted with 
the power of decentralized battery 
energy storage systems and smart  
grid technologies. 

The Revolution of  
Renewable Energies

4    Prolog



BELECTRIC Innovation Hub
- Typical utility-scale PV plants
- BELECTRIC PEG power plant

BELECTRIC’s constant PV development increase overall system cost compared to traditional 
PV power plants

LCOE in US$/MWh
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Solar PV Industry Challenges

Levelized cost of electricity (LCOE)* is the main 
indicator to drive investment decisions. The key 
drivers are: 

• Investment cost for system installation (CAPEX)
• Operation and maintenance cost (OPEX)
• Average annual electricity yield (kWh per year)

The market for solar PV (photovoltaics) is mainly 
driven by the continuous technology development 
which is improving the performance of the system 
and at the same time decreasing the cost. The 
PV cost of electricity has been decreasing over 
the last years. Higher system efficiencies, lower 
material usage and more innovative manufacturing 
processes are going to set a scene for the future 
market developments. 

Recent reports show that LCOE for utility-scale PV 
power is cost-competitive with all of our general 
sources for electricity generation.

* Levelized costs of electricity (LCOE) is a industry primary metric for  
 comparing overall electricity costs produced by a power generator

PV modules hold one of the main cost 
of a PV power plant. But over 60 % 
of system costs are generated by 
substructure, wiring, inverters and 
engineering and construction efforts. 
With its in-house capabilities BELEC-
TRIC starts to think different and 
rework the traditional EPC process. 
As one of the leading PV technology 

companies it develops something real 
new: The PEG PV plant. With the new 
system design the whole approach 
to build up solar PV power plants has 
changed. By this, BELECTRIC PEG is 
working at a price point, which is up 
to a third lower than the rest of PV 
industry. PEG is actually the most cost 
efficient way to produce electricity.
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“I’d put my money 
on the sun and  
solar energy.”
Thomas Edison

6    The PEG PV Plant



PEG® saving  
CAPEX  
over 40%  
compared  
to common  
PV plants
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machine 
costs

logistic 
costs

labor 
costs

-90% -50% -70%

Lowering 
CAPEX  

over 40%

Lowering 
OPEX  

over 20%
Increasing 

energy yield

Reducing 
LCOE  

with PEG

For many years solar photovoltaics 
has been defined by its typical Engi-
neering-Procurement-Construction 
(EPC) process. Today, BELECTRIC is 
challenging this old-fashioned princi-
ple with Engineering-Procurement- 
Installation (EPI) - a new PV power 
realization process focused on quick 
and resource-saving installation. 

PEG system was formed with a simple 
goal in mind: create a power unit to 
deliver electricity at lowest possible 
levelized costs of energy (LCOE), with 
best in class technologies, long-term 
reliability and large volume scalability. 
The PEG unit significantly reduces both 
substructure supply and delivery, as 
well as installation costs. 

The PEG Effect:
Save CAPEX and OPEX  

PEG CAPEX savings:
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PEG reference site in Haidt, Germany

Lower CAPEX
 
With PEG‘s simplified system 
design there are no reasons for 
months of planning, a time con-
suming consulting and expensive 
construction tasks. 

PEG works nearly without ground 
soiling foundations. No heavy 
construction machines are needed. 
Components are partly shipped 
pre-configured in container- 
based units.

Lower OPEX
 
BELECTRIC‘s decades long O&M 
experience has been run into the 
PEG development. Due to new 
working ergonomics and an above 
ground installed DC cabling main-
tenance costs can be reduced by a 
quarter. 

The PEG PV Plant      9



A rod, which changes  
everything.

The new system design is based on a PV 

module mesh, which is borne by many rods. 

The whole logistic and realization process 

changes.  

PEG reference site in Lembruch, Germany
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PEG® vs.  
common PV Plants

Comparison of: Traditional  
Solar Power Plant

PEG  
Power Plant

Area utilization
Medium, cause system-related free space 
between straight PV module lines

PV module mesh with highest area utilization

Raw materials High amount of steel, wood and concrete No concrete, no wood; saving up to 65% steel

Project process
EPC: Engineering, Procurement, Construction 
over several months

EPI: Quick Engineering, Procurement and 
Installation over a few weeks

Engineering Predominant individual process
3D scan-assisted planning with standardized 
PEG clusters; customer choice: Manufacturer 
of PV modules and inverter system 

Procurement and logistics
Individual planning and components » 
complex transportation planning, customer 
duties and logistic efforts

Easy material flow, transport planning and 
logistic process by container-based units

Installation

Heavy machinery and many workmen 
with different skills with driving licenses 
needed; Construction works partly overhead 
(substructure, PV mounting)

Simplified process with small teams; nailing 
and mounting with hand tools; Besides AC/
DC configuration no special skills needed; no 
heavy machines; no overhead working; no 
cable trenching

Operation & Maintenance
Overhead working, difficult tests with 
underground cabling

All component are installed over-ground with 
working height around one meter

Energy yield Peak power generation at noon time
Balanced power generation with better 
energy yield at sunrise and sunset due to  
east/west exposition

No complex substructure

The PEG PV Plant      11
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steel rod

max. 1.0 m

ca. 0.7 m

PV module (customer-specific) head plate

base plate

It‘s not EPC, it is EPI 
(Engineering-Planning-Installation)

The PEG power plant will be installed 
rather than constructed. It is based on 
an innovative system design, which 
follows the ground surface - the PEG 
mesh. The ground-nailed substruc-
ture clamps the PV panels at about 
one meter elevation over-ground. 
The special engineered construction 
design with its flat ‘zigzag‘ pattern is 
very durable against environmental 

impacts. Furthermore at high wind 
loads the patented construction 
produces a down-lift, which increases 
the static characteristics.

The PEG System is a revolution in 
the field of substructures for PV 
power plants with framed modules. 
It is a unique solution and especially 
designed for east/west exposition. 

The PEG system significantly reduces both substructure supply 
and delivery as well as installation costs. Due to the lightweight 
construction no foundation is needed. Less material and a simple 
design lead to reduced labor costs and the phase between plan-
ning and commissioning is reduced significantly.

The PEG substructure is the lightest, most efficient and innova-
tive system on the market. Substructures of our competitors are 
much heavier and more expensive. Most of them need concrete 
foundations and heavy machines. With PEG, the steel rods of the 
PEG substructure can also be installed with only a hammer drill.

Engineering

Procurement

InstallationConstruction

Procurement

Engineering
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Outstanding 
innovations
behind PEG®
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One 40 ft. container

1.5 MWp =
per hectare

1.4 MWp
per man-hour

1.1 kWp
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PEG® Engineering  
With PEG the engineering process 
has been enormously simplified. 
Cause substructure is based on a 
rod-mounted PV mesh, there is rather 
head space to plan a PV plant on a 
selected client surface. The ground 
leveling and the alignment of the PEG 
blocks is assisted by 3D scan and CAD 
engineering.

Clustering PEG power blocks
The whole engineering process has 
been simplified by a clear standard-
ization with PEG system blocks. Relat-
ed to PV panel type and the selected 
level of DC system voltage (1000 to 
1,500 VDC) PEG engineering process 
works with pre-defined power blocks.

In contrast to conventional PV module 
lines, the PEG mesh utilizes a greater 
power-generating photovoltaic area. 
The flat - typical east-west oriented - 
PV generator creates a smoother daily 
averaged electricity yield. Grid-connec-
tion points are less stressed and feed-
in power peaks are more reduced.

* Designed for 2,400 Pa 
 module pressure load;  
 Max. wind speed is 
 135 mph (60.3 m/s)

Self stabilizing Wind-proofed *Low visual impact

Consistent energy generation 
across the day:  PEG engineering benefits: 

• Full scalable system design
• High location variety: Like a millipede,  
 numerous mounting poles will be  
 adapted to the ground and establish a  
 new freedom of site selection
• Suitable for many PV module types 
• Freely adaptable for 1,000-1,500 VDC

• Most effective land utilization for  
 utility-scale photovoltaics
• Low visual and ecological impact  
  simplified approval procedures
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The revolution in  
utility-scale PV power: 
Best-in-class area  
utilization of 1.4 MWp  
per hectare

Most effective land  
utilization.

Low visual impact.

Full scalable from  
10 kWp to MWs.
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logistic 
costs

-50%

Reduced raw materials.

No concrete foundations.

Unit-based packaging.

No construction vehicles.
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PV modules rods + plates

PV modules DC cabling

1.2 MW

PEG® Procurement 
Nevermore dealing with heavy loads and on-site 
problems with impassable terrain; nevermore 
dealing with complex customs clearance. Besides 
its simplified engineering and installation work-
flow PEG system has one more ace up in sleeve: 
The consumption of raw materials and production 
resources is enormously lower compared to tradi-
tional solar PV projects. 

All that even goes so far that you can install the 
whole DC-related PEG power plant with a small 
team equipped with some hand tools. Just for 
transportation purpose on-site BELECTRIC is  
using a compact track loader.

This elementary simplification opens 
up huge savings for PEG material 
procurement and project logistics. In 
short, four maritime containers are 
sufficing to transport a PEG power 
plant with one megawatt DC capacity.

PEG‘s revolutionary system design 
enables transportation to far reach-
es all over the world. Thus not only 
on-grid capacities but also off-grid 
systems can produce eco-friendly, 
decentralized electricity.

 PEG procurement benefits: 

• Minimal material and transport cost
• Significantly reduced steel consumption
• Eliminates need for concrete 
 foundations
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PEG® Installation
The PEG power plant installation based on a quick nailing process. 
Only four workmen are necessary to start-up a PEG power plant 
installation. Like an ink-based office printer is completing a print 
out, the PEG power plant will be installed line-by-line. In contrast 
to traditional PV power plant suppliers the working process does 
not depend on heavy working machines or vehicles. Most works 
can be run at waist level to ensure an ergonomic and HSE opti-
mized working environment.

Despite the high-level of standardization the PEG system design 
is compatible to many PV panel manufacturers. For best individu-
alism the customer can choose his favored panel type. 

per man-hour
1.1 kWp

 Easy and fast installation with PEG: 
 
• Installation speed: 1.1 kWp per 
 man-hour 
• Simple installation process:
 -  no need for special construction  
  requirements and heavy  
  machinery
 - no concrete foundations
 -  no cable trenches
• Reduced risks and cost in terms of HSE
• All components installed over-ground  
 (no underground works necessary)
• Ergonomic working height:  
 0.6 m to 1.2 m
• PEG will be installed line by line with an  
 easy nailing placement process 
• Simple and residue-free dismantling 
 after project life, in case of different  
 land use designation
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Setting plates

Placing Modules

3 Steps to PEG:

STEP 2

STEP 3

Nailing

STEP 1

No heavy machines.

No concrete foundations.

Simpler HSE procedures  
on project site.
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Easy PV module maintenance.

Smart cleaning & mowing.

Constant energy across day.
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Operation and  
Maintenance

BELECTRIC O&M services help to support continu-
ous PV plant operation, giving higher energy yield 
and therefore high return on investment across 
life-cycle. From daily operation, routine and sched-
uled maintenance, to outage services our service 
team meets the demands of customers’ individual 
operational and maintenance models comprising as 
risk sharing mechanisms.

• Remote monitoring and diagnostics 
•  Maintenance
•  Spare parts and obsolescence management
•  Warranty extensions
•  Response time guarantees
•  Availability guarantees 

While developing the new PEG system our engi-
neers considering BELECTRIC‘s know-how and long-
time experience in the operation and maintenance 
of large-scale PV power plants. In result PEG‘s low 
substructure with overground DC cabling allows an 
simplified site inspection. 

Besides, BELECTRIC introduces a new, smart O&M 
work-flow, especially a robot-assisted PV module 
cleaning process, an optional PEG mowing robot 
and an O&M service bench to access single PV 
modules on-site. 

The PID reduction technology and long-term guar-
antees of all PEG integrated components safe a 
reliable operation. 

 Quick and easy site inspections:
 
• Low substructure allows easy  
 site inspections
• No parts installed under ground
• Quick and easy full-string check ups
• PV module servicing with PEG  
 working bench

 PV site care
• Automated PV module cleaning robot
• Robot-assisted turf mowing (in  
 normal case not necessary with PEG)
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Improve Your ROI  
with real SCADA 

SCADA System 

• Real-time data analyzing and visualization
• Remote inverter control
• Weather station and substation interface
• Historical data analysis

Plant Level Control System 

• Controlling of Voltage (AVR), Frequency,  
 Power factor, VAR
• Line drop compensation
• Power curtailment and ramp rate control
• Park shut-down/start-up

Data monitoring and Control Solutions 

Cloud purpose-built for industrial data to analyze and 
pro-actively schedule maintenance or upgrades before 
failures occur

Energy Management System 

EMS - Intelligent Energy Management System to 
control hybrid operation

The digitalization for Industry 4.0 applications is considered to be the next industrial revolution worldwide. By now, PEG 
PV plants are already equipped with all necessary components and sensor technology to collect and analyze important 
operating parameters in real-time. The SCADA (SUPERVISORY CONTROL AND DATA ACQUISITION) system is powered by 
PADCON SCADA solutions. Besides data analysis and data warehousing the SCADA system enables energy forecasting, 
hybrid control and a warning and alert system for service engineers.
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PEG® placement options
PEG PV plants are feasible in nearly every environment where affordable electricity is needed. Our engineers had tuned all components 
to operate under desert-proofed conditions as well as under Nordic climates. With its easy to transport units and weights PEG systems 
can be delivered to very remote locations. The high level of standardization make it possible to place a PEG power block to a variety of 
ground surfaces. This freedom in choice of location and PEG’s optional battery and hybrid control extensions are enabling new business 
models for our customers.

How can PEG optimize your business?

Decentralized 
on-grid electricity 
with lowest LCOE

Reducing exter-
nal electricity 

costs

Application 
Areas

Green-powered 
electric mobility 
infrastructures

Remote
locations, e.g. 
mining areas

Fuel-saving  
hybrid energy

Off-grid  
electricity, e.g. 
farms, hotel, 
reservation
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Free scalable and  
application-oriented  
PEG placements
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PEG® applicable: Battery Storage 
and Hybrid power

Besides its high solar 
PV expertise BELECTRIC 
develops industrial 
systems for battery 
storage and hybrid 
solutions. With these 
new technologies 
climate-friendly solar 
power will be combined 
with the benefits of 
fuel-based energy 
sources.

Lithium-Ion based battery storage  
and hybrid control units can be 
integrated into a PEG PV plant. The 
battery storage reacts on load and 
voltage variations in milliseconds. 
BELECTRIC’s Energy Buffer Unit 
(abbr. EBU) enables ancillary grid 
stabilization services like black start, 
island operation and virtual iner-
tia. It can provide grid stabilization 
through primary frequency response, 
enhanced frequency response, RoCoF 

response, load shifting, peak shaving. 
As BELECTRIC PEG, the LION EBU is is 
designed for maximal scalability and 
flexibility. It can be adapted for today’s 
needs at local or national power grids, 
guaranteeing a stable grid, and even 
allowing more renewable energy in the 
near future.

Hybrid Island Power
Fast response  

Frequency Control Peak Shaving EV Charge

 Battery and hybrid benefits: 

• Highly standardized hybrid and   
 battery power units compatible with  
 PEG PV plant
• Improve power quality at regional grid
• Enables ancillary smart grid services
• Independent electricity 24/7 with  
 maximized use of fuel-less solar PV
• Improve island and off-grid, micro-grid  
 infrastructures
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GENSET POWER UNIT

GRID

CONSUMER

WIND HYDRO

ENERGY BUFFER UNIT + INVERTERPV-SYSTEM + INVERTER

HYBRID CONTROLLER

Energy

Communication

Optimize grid  
quality and reduce 
fuel consumption
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Solar energy  
is a gift from  
nature

Low ecological footprint 
in manufacturing, logistics 
and installation.

Low land consumption.

Completely dismantable  
PV plant.

30     Innovations behind PEG



Preserve our 
native soil
In contrast to other 
power plant sites our 
solar power plants 
improve and create
 new native top soil

100% carbon-free 
power generation 
Sun power is nature and 
inexhaustible. The energy 
  harvesting is executed    
          pollutant-free without 
                  ecological risks.

Low raw material consumption
Modern solar power plants are able 
 for deconstruction and full recyclable.   
     The ecological footprint will be 
          reduced nearly 
              completely.Low land 

consumption

Modern solar power 
plants takes less than 
1% of the used area 
for the construction.

Agriculture 
yield increase

Bees population will be 
veri�able increased by 
solar power plants. Thus the 
agricultural yield of oilseed 
   and fruits will be 
     improved.

Protected habitat for 
wildlife and plants
Modern solar power plants 
create valuable habitat for 
the Flora and Fauna and 
improve regional 
biodiversity

Wildlife under threat

European farmland 
has changed greatly 
over the last decades. 
The old patchwork of 
mixed-use farms, with 
small fields surrounded 
by hedgerows and wild 
margins, provided abun-
dant food and shelter 
for a wealth of wildlife. 
Today’s farmland is 
dominated by industri-
al-scale mono-culture, 
often blanketing large 
expanses with crops 
such as cereals that 
provide little succor
to wildlife — even to the 
pollinating insects on 
which other crops rely. 

Solar farms put life
back into countrysides

Solar farms inject clean 
renewable energy 
directly into the power 
grid. We feel they 
should be enthusiasti-
cally embraced as not 
only a core part of the 
long-term solution to 
securing our nation-
al energy supply and 
meeting international 
climate change targets, 
but also as a boon for 
biodiversity. A little 
known fact about solar 
farms is that less than 
5% of the land under-
neath has anything 
physical attached to 
it, meaning than more 
than 95% can be used 
throughout its lifetime 
to support wildlife.

 Ecological benefits for PEG vs. traditional solar PV:

• Ecological footprint is much lower due to less raw  
 materials and logistic efforts
•  Protection of rare top soil cause no concrete works  
 necessary and all DC cabling is fixed overground
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PEG® –
Harvesting the  
Power of the Sun

BELECTRIC Solar & Battery GmbH is 
one of the most successful enterpris-
es in the development and construc-
tion of utility-scale solar PV power 
plants and battery storage systems. 
The company was established in 2001 
and has been expanded to an inter-
national group with activities on all 
continents since then. 

BELECTRIC has constructed 300 solar 
PV power plants with around 2 GWp 
PV capacity. In addition, the compa-
ny realized battery energy storage 
systems and hybrid power solutions, 
which combines different technolo-
gies to autarkic systems. As one of 
the largest O&M providers globally, 
BELECTRIC’s full-integrated services 
provide continuous operation.

BELECTRIC Solar & Battery GmbH 

Wadenbrunner Str. 10

97509 Kolitzheim, Germany

Phone +49 (9385) 9804 - 0

info@belectric.com

www.belectric.com
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1    Preliminary notes: 
 
1.1  Assumed load (input value) 
 
Load according Eurocode: 
 
Wind:    Wind region I - II, high of the building ≤ 1m; terrain category 0, 
     Wind region I - III, high of the building ≤ 1m; terrain category 2, 
     wind speed corresponds to acting over a time of 10 minutes and return period of 50 years  
     (NEN EN 1991-1-4) 
 
Snow:    sk = 0,70 kN/m² (Characteristic ground snow load, NEN EN 1991-1-3)  
 
 
All calculations are done with the maximum load (Wind region I and terrain category 0). 
 
 
Minimum pull load in tests see page 38 
 
Maximum load on module see page 37 
 
At higher impact, the manufacturer should be contacted. 
 
 
1.2   Building specification: 
 
In the present construction project is a ground mounted solar power plant with Peg-system. 
This framework modules mounted in gable roof form (orientation east-west) with an angle of 8 degrees, 
without further substructure, directly on threaded rods. The reinforcing rods are each placed at the vertices 
of modules up to a defined depth in the subsoil. Four modules are connected with metal sheets on a 
reinforcing rod and thus firmly connected together.  
The maximum admissible distance from top ground surface to the beginning of the lowermost module is 
0,70m. 
At the ground level the reinforcing rods are connected to base plates to derive the pressure force.  
 
Two variations are possible for the foundation: 
 
V1: Reinforcing rods are rammed directly in the ground. 
V2: Earth screws are drilled in the ground. 
 
 
1.3   General: 
 
These statics may not be reproduced or made accessible to third parties or competitors without our 
permission. 
 
Before the construction work begins, the building ground is to be tested for the required values. 
 
The structural engineer is to be notified of open questions immediately. 
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1.4  Materials: 
 
Steel B 500 S (A) 
Steel S 235 JR+AR – hot-dip-galvanised 
 
 
 
1.5  Basic calculation principles: 
 
1.5.1 Literature: 
 

1) Eurocode 
2) relevant provisions  
3) wind report of I.F.I. institute 
4) The used materials are to be taken from the items  
5) Literature: Schneider building tables  
6) Calculation carried out with RSTAB software from Dlubal 

 
 
1.5.2 Wind load approach: 
 
Especially for the Peg-system is a wind report available. 
In this wind report both cp.10–values and cp,1–values are given. 
In the present design is the impact surface, the surface of a module ( ²m84m0,2m0,1 =×× ).   
The static Analysis is performed with the cp,8–values.  
The maximum load on module is performed with the cp,2–values.  
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2.1 Item plan V1:  
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2.2 Item plan V2:  
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Item: 1a) BT: PlanTec east-west, reinforcing rod D=14; B 500 S (A); zone A to wind report    
 
The max. admissible distance from top ground surface to the beginning of the lowermost module is 70 cm. 
For the analysis, the first 20 cm of the embedment depth are determined as not supporting. 
 
Static System: 
 
 
 
 
 
 
 
 
 
 
 
 
The frame module is simulated be an aluminum support bar 60x60x2 mm 
 
 
Load (load per frame) (a ≈ 2,0 m): 
 
Load case 1):  g = dead load: 
 

- Support rod is automatically detected. 
- Solarmodul (crystalline module 1000 x 2000 mm = 28 kg): 

 

= m.lfd/kN28,0m0,2
m0,2m0,1

kN28,0a
lb

gg ulemod =×
×

=×
×

=  

 
 
Load case 2 - 3): wind   (NEN EN 1991-1-4): 
Height of the building  ≤  1,0 m, terrain category 0, coast   
wind zone I  →  vb,map = 29,5 m/s;   ce (z) = 1,7 Tab. D.1 return period 20 years = 0,95  
      

qp�z�	�	qp∙ce�z�	�	0,49	
kN	

m2
	∙	1,7	�	0,83

kN

m2
 

  qb	�	
1

2
∙ρ	∙vm

2 	�
1

2
∙	1,25	∙	�0,95	∙	29,5�²	�	490,9 N

m2�0,49kN

m2 
 
 
Load case 2):  wind transverse the rows (wind direction east-west)  
  
cp-value, s. annex, wind report, load case a 
1 m²   <   A = 8 m²   ≤   10 m²  →  Alg)cc(cc 1,p10,p1,px,p ×−+=  
  
1. row at field edge: 12,08lg)3,01,0(3,0c pressure,8,p =×−+= ; 43,08lg))7,0(4,0(7,0c suction,8,p −=×−−−+−=  

further rows:   11,08lg)2,01,0(2,0c pressure,8,p =×−+= ; 32,08lg))5,0(3,0(5,0c suction,8,p −=×−−−+−=  
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wpressure,	1.row�	0,12	∙	0,83
"#

$²
	∙	2,0m	�0,20kN/m	

wsuction,	1.row�	-0,43	∙	0,83
"#

$²
	∙	2,0m	�-0,71kN/m	

 
wpressure,	further	row�	0,11	∙	0,83

"#

$²
	∙	2,0m	�0,18kN/m	

wsuction,	further	row�	-0,32	∙	0,83
"#

$²
	∙	2,0m	�-0,53kN/m	

 
 
Load case 3): wind longitudinal to the row (wind direction north-south):  
 

cp-value, s. annex, wind report, load case b 
 
1 m²   <   A = 8 m²   ≤   10 m²  →  Alg)cc(cc 1,p10,p1,px,p ×−+=  

 
  1. row at field edge:  31,08lg))4,0(3,0(4,0c suction,8,p −=×−−−+−=  

  further rows:    21,08lg))3,0(2,0(3,0c suction,8,p −=×−−−+−=  

 
wsuction,	1.row�	-0,31	∙	0,83

"#

$²
	∙	2,0m	�-0,51kN/m	

wsuction,	further	row�	-0,21	∙	0,83
"#

$²
	∙	2,0m	�-0,35kN/m	

 
 
wind because of friction 02,0cr = (s. annex)  
wfriction�	0,02	∙	0,83,-

.²
	∙	2,0m	�0,03kN/m    negligible 

 
 
Load case 4): Snow load (see page 3):  
Multiplication factor KFl for actions:  0,9 (EN 1990 Annex B) 
        

2
k m/kN70,0s =   m.lfd/kN01,1m0,28,09,070,0s 2m

kN
i =×××=  

 

 

Load case combinations: 
 
 combination DL (1) Wp (2) Ws (3) S (4) 

Assumed 
load 

C1 1,35 0,9   1,5 
C2 1,35 1,5   0,9 
C3 1  1,5    
C4 1  1,5  

 
 
Calculation of internal force variable and analysis see pages 9 – 20: 
 
 
 
 
 

- 8 - 



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� �

����

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

��������
� ���� !-! 	.%��/	"	
�00%��	)%�'�/

- 	.%��/ � �������������������
��������� �
-1 	�����2��/ � !-� 	3�%//"
�'�2%�/	"	��������	)%�'�/ �
-� 	3�%//"
�'�2%�/ � !-! 	.%��/	"	
�00%��	)%�'�/ 4
5��062' 	78	! � 5��062' 	.%��/	.�	���	,//�*��	�%��	+3(�	73�	,//�*��

	3�%//"
�'�2%�	#�%0���2�/	 � 		�%��	+3(�	,$�2�/�	9"�2��'�2%� 4
-� 	��*���/ � 5��062' 	.%��	.�	��1�	,//�*��	�%��	+31(�	731�	,//�*��
-� 	.%���	
�00%��/ � 		�%��	+31(�	,$�2�/�	9"�2��'�2%� �
5��062' 	
���'�����	,$�2�/�	9"�2��'�2%�  5��062' 	.%��	.�	����	,//�*��	�%��	+3�(�	73��	,//�*��
� �����������������
��������� 		�%��	+3�(�	,$�2�/�	9"�2��'�2%� �
1- 	�%��	3�/�/  5��062' 	.%��	.�	��!�	,//�*��	�%��	+3!(�	73!�	,//�*��
1-4 	7�/���	3%*�2���2%�/  		�%��	+3!(�	,$�2�/�	9"�2��'�2%�
� ����� ���������

5��062' 	�%��/	"	�3��	2*0%/��	�%���	,$�2�/�	9"�2��'�2%� 1 ���������� ���!�������
�
��"�

	�3	"	����	�%��	"	�-1	��*���	�%��/ 1 �##�"��� ������"�#����� �
5��062' 	�3	"	�3�	����	�%���	,$�2�/�	9"�2��'�2%� 1 - 	5������	8��� �

	�31	"	:2��	�������	"	�-1	��*���	�%��/ 1 -- 	8���2�/ �
5��062' 	�31	"	�31�	�2��	��������	,$�2�/�	9"�2��'�2%� � --1 	.��2%���	,���; �

	�3�	"	:2��	�%�$2���2���	"	�-1	��*���	�%��/ � -1 	�����2��/ 1�
5��062' 	�3�	"	�3��	�2��	�%�$2���2����	,$�2�/� -� 	3�%//"
�'�2%�/ 1�

		9"�2��'�2%� � -� 	�<<�'�2=�	���$�6/	"	��*���/ 1�
	�3!	"	/�%:	�%��	"	�-1	��*���	�%��/ � 1- 	8�/2$�	�>	�%��	3�/� 1�

5��062' 	�3!	"	�3!�	/�%:	�%���	,$�2�/�	9"�2��'�2%� 5��062' 	
����	�3�	3,	"	�%����	,$�2�/�	9"�2��'�2%� 1�
$ ��������������������%����� 5��062' 	
����	�3�	3,	"	�%����	,$�2�/�	9"�2��'�2%�

��
��������� !

���	��
��
.%�� 7�<����'� 3%%��2���� .%��	3%%��2����/

.%- .%�� 
>/��* ?		@*A �		@*A 3%**���

 " 3����/2�� �-��� "�-���
1 " 3����/2�� -��� "�-�!� 5���$���
� " 3����/2�� 1-�4 "�-4��
! " 3����/2�� �-�� "�-�!4 5���$���
� " 3����/2�� !-11 "�-4��
4 " 3����/2�� �-��� �-1��
� " 3����/2�� -��� �-1��
� " 3����/2�� 1-�4 �-1�
� " 3����/2�� �-�� �-1�
� " 3����/2�� !-11 �-1�1

���	�������
����- �%����/ �%����/ 
0�'-	��2$6� 3%�<<-	%<	�6-	�;0- #���2��	)�'�%� �����2��

.%- �	@B. '*1A 5	@B. '*1A �	@B. *�A �	@ �A ��	@"A �%���

 ,��*2�2�*	�.	,�"4�4�	+����#��7 C(	�4	D	�.E	���""����
����-�� 1���-�� 1�-�� 1-���"�� -� �/%��%02'	�2����	

���/�2'
1 /����	C	���	
	+,(	
)�	D	�.	��1""�1��! ,3�1��

1����-�� �4�-� ��-�� -���"�� -� �/%��%02'	�2����	
���/�2'

C����F����<2�2����/	�����2��

���	��������������

�'�2%� ����- G	@'*!A �>	@'*!A �F	@'*!A #�2�'20��	,;�/ 7%���2%� �=�����	82*��/2%�/	@**A

.%- .%- ,	@'*1A ,>	@'*1A ,F	@'*1A �	@HA �I	@HA �2��6	� ��2$6�	6

 ��	4� 4� 1 1 1 1
				 14-�� �-�� �-�� 4�-� 4�-�

!-4! -�!
1 78	!	D	8�.	��"

				1 �-� �-�� �-�� !-� !-�
-�! -1�



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� �

����

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

�
	��


!

-�

@**A

�

�



1

�

!

�

4

�

�
��

1

�

!

�

4

�

�

�

1�

1

11

1�

1!

1�

14
1� 1� 1�

��

�

�1

��

�!

��

�4

��

�
	�� 	
��	������

�������������	����������	 �
	��	
3�%//"
�'�2%�	#�%0���> 
>*�%� E���� J�2�

82�*���� � !-� **

3�%//"/�'�2%���	���� , -�! '*1


6���	���� ,> -1� '*1

�%*���	%<	2����2� �> �-� '*!

5%=���2�$	���2�/	%<	$>���2%� �> �-� **

#%���	���2�/	%<	$>���2%� �% !-� **

E%��*� E �!-�� '*� *

��2$6� :� -1 B$ *


��<�'� ,/��< �-�!! *1 *


�'�2%�	<�'�%� ,* E 1��-���  *

�%�/2%���	'%�/���� G �-�� '*!

���/�2'	/�'�2%�	*%����/ 
> �-1� '*�

#��/�2'	/�'�2%�	*%����/ �> �-!4 '*�

C�'B�2�$	'��=�	+8�.	����"1�1���"( C3>�8�. '

C�'B�2�$	'��=�	<%�	/����	:2�6	<>KL!4�	. **1	+8�.	����"1�1���"( C3>�8�.�
!4� '

C�'B�2�$	'��=�	�''-	�%	�. C3>��. '

C�'B�2�$	'��=�	�''-	�%	�.	<%�	/����	
	!4� C3>��.�
!4� '


���2'��	*%*���	%<	���� M>�*�; �-1� '*�

���	�������
���- .%�� 7%���2%� 3�%//"
�'�2%� �2�$�	.%- �''- 82=- ���$�6

.%- ��*��� 
���� ��� �>0� �	@HA 
���� ��� 
���� ��� .%- .%- �	@*A

 C��*  1 ,�$�� �-��   " " " " -�4! ?�
1 C��* � 1 ,�$�� �-��   " " " " -�4� ?�
� C��* � ! ,�$�� �-��   " " " " -�4� ?�
! C��* � ! ,�$�� �-��   " " " " -�4! ?�
� C��*  4 ,�$�� �-�� 1 1 " " " " �-��� �
4 C��* 1 � ,�$�� �-�� 1 1 " " " " -�!� �
� C��* � � ,�$�� �-�� 1 1 " " " " �-��� �
� C��* ! � ,�$�� �-�� 1 1 " " " " -�!� �
� C��* � � ,�$�� �-�� 1 1 " " " " �-��� �

���	��
�	��������

�00%�� 7%���2%�	@HA 
�00%��	%�	
0�2�$	@B. *A	@B.* ���A

.%- .%��/	.%- ��%��	9 �?I ��I �9I 3%**���

 4"� �-��



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� 

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

���������

$

&

� '

(
)*
(
(

*

+

,

�

*+

�

�(&

-

�)('�

(
)&
(
(

�

�)('� �)('�

� �

,

'

�)('�

� $

������� �	
���������
� ���������
������ ���������

����� �

���������

���	��
	����
�%�� �%��	3�/� .%	
������� 
��<"��2$6�	"	)�'�%�	2�	82��'�2%�

3�/� 8�/'�20�2%� ,'�2%�	3���$%�> ,'�2=� ? 9 �

�3 ����	�%�� #��*�����
�31 :2��	������� �2��
�3� :2��	�%�$2���2��� �2��
�3! /�%:	�%�� 
�%:	 	2'�

���	������	�����������
7�/��� 7�/���	3%*�2���2%� ,��������

3%*�2�- 8
 8�/'�20�2%� .%- )�'�%� �%��2�$ 3�2���2%� 5�%�0

73 ,//�*��	�%��	+3(  -�� �3 ����	�%�� #��*����� "
1 �-�� �31 :2��	������� #��*����� "
� -�� �3! /�%:	�%�� #��*����� "

731 ,//�*��	�%��	+31(  -�� �3 ����	�%�� #��*����� "
1 -�� �31 :2��	������� #��*����� "
� �-�� �3! /�%:	�%�� #��*����� "

73� ,//�*��	�%��	+3�(  -�� �3 ����	�%�� #��*����� "
1 -�� �31 :2��	������� #��*����� "

73! ,//�*��	�%��	+3!(  -�� �3 ����	�%�� #��*����� "
1 -�� �3� :2��	�%�$2���2��� #��*����� "



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� 1

�����

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

���	������	��
� ����	����	� ��
7�<����'� ��	��*���/ �%�� �%�� �%�� 7�<����'� �%��	#���*����/

.%- �% .%- �>0� 82/��2���2%� 82��'�2%� ���$�6 
>*�%� E���� J�2�

 ��*���/ "! )%�'� J�2<%�* � ����	���$�6 0 �-1� B. *

���


��
����


����	
�
	��


	�-1�	�-1� 	�-1�	�-1�

9 ?

������� �	
����������� 
��
 ���

���
� � �!�"

��#$� �

����	
�
	��


���	������	��
� ����	!"#�	��$�%��
7�<����'� ��	��*���/ �%�� �%�� �%�� 7�<����'� �%��	#���*����/

.%- �% .%- �>0� 82/��2���2%� 82��'�2%� ���$�6 
>*�%� E���� J�2�

 ��*���/  )%�'� J�2<%�* F ����	���$�6 0 �-1� B. *

1 ��*���/ 1 )%�'� J�2<%�* F ����	���$�6 0 "�-� B. *
� ��*���/ � )%�'� J�2<%�* F ����	���$�6 0 �-� B. *
! ��*���/ ! )%�'� J�2<%�* F ����	���$�6 0 "�-�� B. *

���

%��
��������

����	&��
	�����

	�-��
9

	�-�	�-1�

�

	�-�

?

������� �	
����������� %��
 �������
���
� � �!�"

���&� �

����	&��
	�����



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� �

�����

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

���	������	��
� ����	!"#�	� #'"$(�"#��
7�<����'� ��	��*���/ �%�� �%�� �%�� 7�<����'� �%��	#���*����/

.%- �% .%- �>0� 82/��2���2%� 82��'�2%� ���$�6 
>*�%� E���� J�2�

 ��*���/ 1 )%�'� J�2<%�* F ����	���$�6 0 "�-� B. *

1 ��*���/ ! )%�'� J�2<%�* F ����	���$�6 0 "�-�� B. *
� ��*���/  )%�'� J�2<%�* F ����	���$�6 0 "�-� B. *
! ��*���/ � )%�'� J�2<%�* F ����	���$�6 0 "�-�� B. *

���

%��
��������
����

����	&��
	���)���
���

	�-�

9

	�-�

	�-��

�

	�-��

?

������� �	
���������'� %��
 �������
����
���
� � �!�"

���&� �

����	&��
	���)���
���

���	������	��
� ����	*# !	� ��
7�<����'� ��	��*���/ �%�� �%�� �%�� 7�<����'� �%��	#���*����/

.%- �% .%- �>0� 82/��2���2%� 82��'�2%� ���$�6 
>*�%� E���� J�2�

 ��*���/ "! )%�'� J�2<%�* � #�%&�'�2%�	� 0 -� B. *

���

���%����


����	���&	��

	-�

9

	-� 	-�

�

	-�

?

������� �	
���������&� ���% ���

���
� � �!�"

��#�� �

����	���&	��




����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� !

���.���

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

���	��
��	�	�������	+�����
.%�� 
�00%��	)%�'�/	@B.A 
�00%��	�%*���/

.%- �3 3� #?I #�I �9I	@B.*A 3%**���

4 �3 �-�� �-1 �-�� ����	�%��
�31 �-�� �-�� "�-�� :2��	�������
�3� �-�� "�-11 �-�� :2��	�%�$2���2���
�3! �-�� �-!1 �-�� /�%:	�%��

� �3 �-�� �-�! �-�� ����	�%��
�31 �-�! "�-1� "�-�1 :2��	�������
�3� �-�� "�-4 �-�� :2��	�%�$2���2���
�3! �-�� -1 �-�� /�%:	�%��

� �3 �-�� �-1� �-�� ����	�%��
�31 �-�� "�-1� "�-�� :2��	�������
�3� �-�� "�-!� �-�� :2��	�%�$2���2���
�3! �-�� -�� �-�� /�%:	�%��

� �3 �-�� �-�! �-�� ����	�%��
�31 �-�! "�-1 "�-�1 :2��	�������
�3� �-�� "�-!� �-�� :2��	�%�$2���2���
�3! �-�� -1 �-�� /�%:	�%��

� �3 �-�� �-1 �-�� ����	�%��
�31 �-�� "�-11 "�-�1 :2��	�������
�3� �-�� "�-� �-�� :2��	�%�$2���2���
�3! �-�� �-!1 �-�� /�%:	�%��

� (�))� �3 �-�� -�
� ���
� �3 �-�� -�
� (�))� �31 �-1! "�-�
� ���
� �31 �-1! "�-�
� (�))� �3� �-�� "-�
� ���
� �3� �-�� "-�
� (�))� �3! �-�� !-1�
� ���
� �3! �-�� !-1�



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� �

���.���

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

���	��������������	�	�������	+����� ��*(�$	� ,-"#�$" #*
��*��� .%�� �%'��2%� )%�'�/	@B.A �%*���/ 3%���/0%��2�$

.%- 73 .%- ;	@*A . EF �>	@B.*A �%��	3�/�/

����������#�����/�)��0����+(1+(1�1�1�1�
 73 -�4! �,?	. �-1� "-�� "�-1 �3	�1�!		
! 73 �-��� ��.	. "�-! �-�� "�-�� �3	�1�!		
� 73 �-��� �,?	EF "�-� �-�� "�-1 �3	�1�!		

 73 -�4! ��.	EF �-1� "-�� "�-1 �3	�1�!		

 73 �-!1� �,?	�> �-�� �-� �-1� �3	�1�!		

� 73 -�4� ��.	�> �-! "-4 "�-1 �3	�1�!		

����������#�����/�)��0�����$�2���/��(����
4 73! �-��� �,?	. �-�� �-�� �-�� �3	��		
� 73 �-��� ��.	. "1-�� �-�� "�-�1 �3	�1�!		
� 731 �-��� �,?	EF "�-! �-�� "�-�! �3	�1�!		

� 73! �-��� ��.	EF �- �-�� �-�� �3	��		

� 731 �-��� �,?	�> "�-! �-�� �-�! �3	�1�!		

� 731 �-��� ��.	�> "�-! �-�� "�-�! �3	�1�!		

���	��
��	�	�������	+����� ��*(�$	� ,-"#�$" #*
.%�� 
�00%��	)%�'�/	@B.A 
�00%��	�%*���/ 3%���/0%��2�$

.%- 73 #?I #�I �9I	@B.*A �%��	3�/�/

4 73 ��;	#?I �-�! �-�� "�-�1 �3	�1�!		

�2�	#?I �-�! �-�� "�-�1 �3	�1�!		

731 ��;	#?I �-�� �-4 "�-�! �3	�1�!		

�2�	#?I �-�� �-4 "�-�! �3	�1�!		

73� ��;	#?I �-�� �-14 "�-�! �3	�1		

�2�	#?I �-�� �-14 "�-�! �3	�1		

73! ��;	#?I �-�� "�-1 �-�� �3	��		

�2�	#?I �-�� "�-1 �-�� �3	��		

� 73 ��;	#?I �-�! 1-�1 "�-�1 �3	�1�!		

�2�	#?I �-�! 1-�1 "�-�1 �3	�1�!		

731 ��;	#?I �-�4 �-�� "�-�� �3	�1�!		

�2�	#?I �-�4 �-�� "�-�� �3	�1�!		

73� ��;	#?I �-�4 "�-�� "�-�� �3	�1		

�2�	#?I �-�4 "�-�� "�-�� �3	�1		

73! ��;	#?I �-�� "�-�� �-�� �3	��		

�2�	#?I �-�� "�-�� �-�� �3	��		

� 73 ��;	#?I �-�� -41 "�-�1 �3	�1�!		

�2�	#?I �-�� -41 "�-�1 �3	�1�!		

731 ��;	#?I �-�� �-�� "�-�! �3	�1�!		

�2�	#?I �-�� �-�� "�-�! �3	�1�!		

73� ��;	#?I �-�� "�-� "�-�! �3	�1		

�2�	#?I �-�� "�-� "�-�! �3	�1		

73! ��;	#?I �-�� "�-�� �-�� �3	��		

�2�	#?I �-�� "�-�� �-�� �3	��		

� 73 ��;	#?I �-�� 1-�� "�-�1 �3	�1�!		

�2�	#?I �-�� 1-�� "�-�1 �3	�1�!		

731 ��;	#?I �-�4 -�! "�-�� �3	�1�!		

�2�	#?I �-�4 -�! "�-�� �3	�1�!		

73� ��;	#?I �-�4 �-�1 "�-�� �3	�1		

�2�	#?I �-�4 �-�1 "�-�� �3	�1		

73! ��;	#?I �-�� "�-1� �-�� �3	��		

�2�	#?I �-�� "�-1� �-�� �3	��		

� 73 ��;	#?I �-�4 �-�� "�-�1 �3	�1�!		

�2�	#?I �-�4 �-�� "�-�1 �3	�1�!		

731 ��;	#?I �-�� �-! "�-�! �3	�1�!		

�2�	#?I �-�� �-! "�-�! �3	�1�!		

73� ��;	#?I �-�� "�-11 "�-�! �3	�1		

�2�	#?I �-�� "�-11 "�-�! �3	�1		

73! ��;	#?I �-�� "�- �-�� �3	��		

�2�	#?I �-�� "�- �-�� �3	��		



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� 4

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

��
��	�.	�/��	�����
	��
	0��1

�-��

�-�!�-�!

�-��

�-�!�-�!

1-�11-�1

�-��

-41-41

�-���-��

1-��

�-�� �-�4

�-��

1-��

�-�4

�-��

"�-��

"�-�� "�-!
"1-�1

"�-�

�

?9

"�-��

"�-��"-41�-1� �-� �-! �-!

"1-��

"1-�1 "1-��"-41

"�-��

������� �	
�������*��� ������
 ���
 +��,
-������� .���� �
(�))��� *�������� �"
*����� ������������� ��/ ��
 ��� 0�����

��/��������1��������	���$� �
��/�2	34�����#1�����2	34�����'� �
��/�2	54�����$1�����2	54������� �

��$�# �

��
��	�.	�/��	�����
	��
	0��1

��
�	�.	�/��	�����
	��
	0��1

�-4

�-���-��

�-4

�-�4�-�4

�-���-��

�-��

�-���-��

�-�4�-��

-�!

�-�4 �-��

�-!

-�!

�-��

�-!

"�-4

"�-� "�-�
"�-��

"�-��

�

?9

"�-!

"�-!"�-���-4 �-� �-�� �-�4

"-�!

"�-�� "-�!"�-��

"�-4

������� �	
�������*��� ������
 ���
 +��,
-������� .���� �
(�))��� *�������� �"
*����� ������������� ��/ ��
 ��� 0�����

��/�������#1��������	���&� �
��/�2	34������1�����2	34�����#� �
��/�2	54�����&1�����2	54�����&� �

��$�# �

��
�	�.	�/��	�����
	��
	0��1



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� �

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

��
�	�.	�/��	�����
	��
	0��1

�-14

�-���-��

�-14

�-�4�-�4

�-���-��

�-��

�-��-�

�-�4�-��

�-�1

�-�4 �-��

�-11

�-�1

�-��

�-11

"�-�

"�-14

"�-14

"�-��

"�-�1

�

?9

"�-�1
"�-�1

�-��

�-�!

�-��

�-��

�-��

�-�

�-�

�-�� �-11

�-11

������� �	
�������*�'� ������
 ���
 +�',
-������� .���� �
(�))��� *�������� �"
*����� ������������� ��/ ��
 ��� 0�����

��/��������1��������	���#� �
��/�2	34�����61�����2	34�����#� �
��/�2	54�����#1�����2	54��	����� �

��$�$ �

��
�	�.	�/��	�����
	��
	0��1

��
�	�.	�/��	�����
	��
	0��1

�-��

�-��

�-1�

�-���-�� �-�4�-�4

�-

�-

�-1�

�-��

�-1

�-��

�-

�-1

�-

�-1�

�-��

�-1

9

�

�-1

?

�-��

�-�1�-��

�-��

�-1��-���-��

������� �	
�������*�&� ������
 ���
 +�&,
-������� .���� �
(�))��� *�������� �"
*����� ������������� ��/ ��
 ��� 0�����

��/�������61������������� �
��/�2	34������1�����2	34������� �
��/�2	54��	����1�����2	54��	���6� �

���&� �

��
�	�.	�/��	�����
	��
	0��1



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� �

���������

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

���	)�����	
�
��*���/	�%	��/2$�� �"�


��/	%<	*�*���/	�%	��/2$��

J��2*���	�2*2�	
����	8�/2$�
7�/���	'%*�2���2%�/	�%	��/2$�� 73 ,//�*��	�%��	+3(

731 ,//�*��	�%��	+31(
73� ,//�*��	�%��	+3�(
73! ,//�*��	�%��	+3!(

��		�
	��

���

7�������8��������������

���
�������9����
��'

�����	
�����

���2�2�>	,���>/2/

���2�2�>	36�'B

C���2�$	,�%��	�6�	��&%�	>",;2/
�N�2=�����	��*���	���6%�	�''-	�%	4-�
��'����	/�'%��"%����	�<<�'�/	�''-	�%	�-1-1+!(	�>	2�'���/2�$	
����2�$	*%*���

C���2�$	,�%��	�6�	�2�%�	F",;2/
�N�2=�����	��*���	���6%�	�''-	�%	4-�
��'����	/�'%��"%����	�<<�'�/	�''-	�%	�-1-1+!(	�>	2�'���/2�$	
����2�$	*%*���

8����*2���2%�	%<	���/�2'	'�2�2'��	*%*���	<%�	�������"�%�/2%���	
��'B�2�$
)%�	*�*���/� ,��%*��2'���>	�>	�2$��=����	���6%�

�%��	�00�2'��2%�	%<	0%/2�2=�	����/=��/�	�%��/� ��	'�%//"/�'�2%�	��$�	�2��'���	�%	/6���	'�����	+�-$-	�%0	
<���$��	��/���2�2F2�$	�<<�'�(

�%���	�>0�	�''-	�%	�����	C-�

:�>	>	"	>	+3*>	L	�-�(


:�>	F	"	F	+3*F	L	�-�(

�2*2�	�%��	<%�	
0�'2��	3�/�/
J�/>**���2'	'�%//"/�'�2%�/	:2�6	'%*0��//2%�	���	����2�$
�>���	 	�0��>�7� � �-�

�F���	 	�0��F�7� � �-�

.'���	 	.0� � �-�

.%�"
>**���2'��	3�%//"
�'�2%�/�	��0����	��*���/	%�	
��/	
%<	��*���/
�F���	 	�0��F�7� � �-��

3�%//"
�'�2%�/	:2�6	�%�/2%�
�����	 	���7� � �-��


���2�2�>	����>/2/	*��6%�	<%�	/��/	%<	*�*���/	�''-	�% 4-�-!		5������	���6%�

3��//2<2'��2%�	%<	3�%//"
�'�2%�/
�>0�	%<	�����*2���2%�	%<	�	���	�	�''-	�%	�����	�-1� ��'���/�	.��	���	���	��2<%�*�>

)%�	�2*2�	' �	%<	3��//	��	2�'���/�	*����2��	<�'�%�			�''-	�%	�-�-1+�(

J/�	
�,#�"���.	<%�	'��//2<2'��2%�	%<	���	/�00%����	
'�%//"/�'�2%�	�>0�/	+%��>	3��//�/	�	���	!	0%//2���(	
�$�%��	'��//2<2'��2%�	%<	'��=��	0���/
2<	' �	� �-��

�0�2%�/
���/�2'	8�/2$�	+��/%	<%�	'�%//"/�'�2%�/	%<	3��//		%�	1(

���2�2�>	,���>/�/	:2�6	
�'%��"�����	��������	)%�'�/
J/�	��	<%�	�����*2���2%�	%<	�6�	'�%//"/�'�2%�	��/2/���'�

3�%//"/�'�2%�	'6�'B	<%�	�O.
J/�	�2����	2�����'�2%�	�''-	�%	4-1-+�(

3�%//"/�'�2%�/	:2�6	3��//	!	���	�%�/2%�
�����	 	���7� � �-��

��*���	
��������//�/
��*���/	:2�6 
�2*2�

���/2%�	%��>� ���
3%*0��//2%�	 	<��;���� 1��

8�/2$�	%<	����/
,��%:	��/2$�	%<	:���/

�����	������	���2
#���2��	)�'�%�/	�''-	�%	4-�	.%��	1C
)%�	��/2/���'�	%<	'�%//"/�'�2%�/	���	� -��

)%�	��/2/���'�	%<	*�*���/	�%	��'B�2�$	+�//�//��	<%�	'6�'B/	2�	

3���/�	4-�(	��	�

-��

)%�	��/2/���'�	%<	'�%//"/�'�2%�/	2�	���/2%�	�%	<��'����	��1	� -1�

)2��	#�%0���2�/
���<2 -��


6���	�''-	�%	4-1-4+�(	���	/6���	��'B�2�$	�''-	�%	�.	���""�
)�'�%�	�	� -��



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� �

���������

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

�����	������	���2

#���*����/	<%�	�������"�%�/2%���	C�'B�2�$
�*0��<�'�2%�	'%�<<2'2���/	%<	�������"�%�/2%���	��'B�2�$	'��=�/	�''-	
�%	�����	4-�
C�'B�2�$	3��=�	�� �-1
C�'B�2�$	3��=�	�� �-�!
C�'B�2�$	3��=�	'� �-!�
C�'B�2�$	3��=�	�� �-�4

J/�	<�'�%�	<	<%�	*%�2<2'��2%�	%<	���	�''%��2�$	�%	4-�-1-�+1(

#���*����/	<%�	��	�''-	�%	4-�-1-�+(�

7%����	�"
�'�2%�/

����	� �-!�

�	� �-��

������	�"
�'�2%�/

����	� �-!�

�	� �-��

8����*2��	�������"�%�/2%���	��'B�2�$	'��=�/� �<	0%//2����	�''-	�%	4-�-1-��	�N-	+4-��(�	%�6��:2/�	�''-	�%	
4-�-1-1�	�N-	+4-�4(

8����*2��	2�����'�2%�	<�'�%�/	<%�	4-�-�+!(	�''%��2�$	�%	���6%�� 1	�''%��2�$	�%	,���;	C


��=2'���2�2�>	�2*2�/	+8�<��'�2%�/(	�''-	�%	�-1
3%*�2���2%�	%<	�'�2%�/	+�����	,-!	%<	�.	���(�

3���2��=��/

3	� 36���'���2/�2' �	 	1�� �'	 	1�


)	� )��N���� �	 	��� �'	 	44


M	� M��/2"0��*����� �	 	1�� �'	 	��

5������	���6%�	�''%��2�$	�%	4-�-!
J/�	5������	���6%�	��/%	<%�	�%�"�"/�'�2%�/

,�:�>/	�/�	5������	���6%�	<%�	/���2�2�>	��/2$�	�''%��2�$	�%	
4-�-!

J/�	���%0���	�������"�%�/2%���	��'B�2�$	'��=�	�''%��2�$	�%	@�A

J/�	�6�	*��6%�	%<	G%6����/	3�/0��	.��*�/	<%�	�//�//2�$	
�6�	%��"%<"0����	/���2�2�>
J/�	2����0%���2%�	�''-	�%	�N-	+4-44(

����������������3�/��&&����$4�5�"�
���"�
#���2��	)�'�%�/	�''-	�%	�-
)%�	��/2/���'�	%<	'�%//"/�'�2%�/

��� -�

)%�	��/2/���'�	%<	*�*���/	�%	��'B�2�$	+�//�//��	<%�	'6�'B/	
2�	3���/�	4-�(

�� -�

)%�	��/2/���'�	%<	'�%//"/�'�2%�/	�%	<��'����	���	�%	���/2%�	

��1 -1�


6���	�''%��2�$	�%	�-4+1(	���	/6���	��'B�2�$
� -��

#���*����/	<%�	
���2�2�>	8�/2$�

�*0��<�'�2%�	3%�<<2'2��� �
C�'B�2�$
3%��	<%�*��	%0��	/�'�2%�/ �-!�
�%��%:	/�'�2%�/	+:�����	%�	/��*��//( �-!�
������	%0��	/�'�2%�/	+��%��	�6�	*�&%�	�;2/( �-!�
������	%0��	/�'�2%�/	+��%��	�6�	*2�%�	�;2/( �-�4
�%�/2%���	���	�������"�%�/2%���	C�'B�2�$
,��	/���'�����	*�*���/ �-�!

#���*����	<%�	 
�

C�'B�2�$
3%��	<%�*��	%0��	/�'�2%�/ �-!�
�%��%:	/�'�2%�/	+:�����	%�	/��*��//( �-!�
������	%0��	/�'�2%�/	+��%��	�6�	*�&%�	�;2/( �-1�
������	%0��	/�'�2%�/	+��%��	�6�	*2�%�	�;2/( �-1�
�%�/2%���	���	�������"�%�/2%���	C�'B�2�$
,��	/���'�����	*�*���/ �-1�

�*0��<�'�2%�	3%�<<2'2��� ���

3%��	<%�*��	/�'�2%�/	���	6%��%:	/�'�2%�/	+:�����	���	
/��*��//(

�-�!

������	%0��	/�'�2%�/	���	%�6��	/�'�2%�/ �-�4

���	�������
����- �����2�� �"	�%����/ 
6���	�%����/ #%2//%�I/	7��2% 92���	
���// ��;-	�62'B��//

.%- 8�/'�20�2%� �	@B. '*1A 5	@B. '*1A �	@"A <>B	@B. '*1A �	@**A

1 /����	C	���	
	+,(	
)�	D	�.	
��1""�1��! ,3�1��

1����-�� �4�-� �-��� ��-�� ���-�

C����F����<2�2����/	�����2��



����������	
��

������������	
�����	��	�����	����������

����	����� ���!"�

#�$�� 1�

���������

	#�%&�'�� 	�%���� �(	)��*�	+�%��	,(

���	��������������

�'�- ����- 3�%//"
�'�2%� 3�%//"
�'�2%�	�>0� ��;	8�/2$�

.%- .%- 8�/'�20�2%� <%�	3��//2<2'��2%� 7��2% 3%**���

1 1 78	!	D	8�.	��" 5������ �-!�
�>0�	5������	"	���>	3��//	�	0%//2���

��3	�++����4�	���)�5�	�	�������
��*��� C�'B�2�$ C�'B�2�$	,�%��	,;2/	> C�'B�2�$	,�%��	,;2/	F �������"�%�/2%���	C�'B�2�$

.%- #%//2��� #%//2��� B'��> �'��>	@*A #%//2��� B'��F �'��F	@*A #%//2��� BF B: �:	@*A ��	@*A

� �-�� �-4�� �-�� �-4�� -� -� �-��� �-���

4 �-�� �-��� �-�� �-��� -� -� -�!� -�!�
� �-�� �-4�� �-�� �-4�� -� -� �-��� �-���
� �-�� �-��� �-�� �-��� -� -� -�!� -�!�
� �-�� �-4�� �-�� �-4�� -� -� �-��� �-���

���	
���)�	�6	��
	���
�3 3� �%��	3�/�	%� ��*��� �%'��2%� 8�/2$� ,''-	�%

73 3� 73	8�/'�20�2%� .%- ;	@*A )%�*���

.���
������
������������� �

73 ,//�*��	�%��	+3( 4 �-��1 �-!� �	 ��!( #�
731 ,//�*��	�%��	+31( � �-��� �-1� �	 ��!( #�
73� ,//�*��	�%��	+3�( � �-��� �-1� �	 ��( #�
73! ,//�*��	�%��	+3!( � �-��� �-� �	 ��( #�

��
��

�-�1
�-�

�-1�

�-�1

�-1�

�-�� �-��

�-1!�-1�

�-1��-1� �-1�

�-1!

�-1� �-1�

��/
7����� *���� �	"

����

����

��/�� ����
����� ����

������� �	
�������(:99� 9�' ���
;������� ����� (����� �����	(����� 7�����

��/�7������*����������
��#&' �

��
��

��
��

�-14

�-�

�-1�

�-1��-1�

�-1�

�-!�

�-1�

�-1�

�-!�

�-1�

�-!�

��/
7����� *���� �	"

��&�

����

��/�� ��&�
����� ����

������� �	
�������(:99� 9�' ���
;������� ����� (����� (�������< 7�����

��/�7������*��������&�
��#�6 �

��
��



 

Project: System static (PEG-System, 8°)  Netherlands Date: 11.09.2018   
 

Solar hybrid power solutions 
and energy storage 

  
Item: 1b) BT: PlanTec east-west, reinforcing rod D=14; B 500 S (A); zone B to wind report    
 
The max. admissible distance from top ground surface to the beginning of the lowermost module is 70 cm. 
For the analysis, the first 20 cm of the embedment depth are determined as not supporting. 
 
Static System: 
 
 
 
 
 
 
 
 
 
 
 
 
 
The frame module is simulated be an aluminum support bar 60x60x2 mm 
 
 
Load (load per frame) (a ≈ 2,0 m): 
 
Load case 1):  g = dead load: 
 

- Support rod is automatically detected. 
- Solarmodul (crystalline module 1000 x 2000 mm = 28 kg): 

 

= m.lfd/kN28,0m0,2
m0,2m0,1

kN28,0a
lb

gg ulemod =×
×

=×
×

=  

 
 
Load case 2 - 3): wind   (NEN EN 1991-1-4): 
Height of the building  ≤  1,0 m, terrain category 0, coast  
wind zone I  →  vb,map = 29,5 m/s;   ce (z) = 1,7 Tab. D.1 return period 20 years = 0,95  
      

qp�z�	�	qp∙ce�z�	�	0,49	
kN	

m2
	∙	1,7	�	0,83

kN

m2
 

  qb	�	
1

2
∙ρ	∙vm

2 	�
1

2
∙	1,25	∙	�0,95	∙	29,5�²	�	490,9 N

m2�0,49kN

m2 
 
 
 
Load case 2): wind transverse the rows (wind direction east-west)  
 

cp-value, s. annex, wind report, load case a 
 

1 m²   <   A = 8 m²   ≤   10 m²  →  Alg)cc(cc 1,p10,p1,px,p ×−+=  

1. row at field edge: 49,08lg)3,14,0(3,1c pressure,8,p =×−+= ; 57,08lg))2,1(5,0(2,1c suction,8,p −=×−−−+−=   

further rows:  37,08lg)0,13,0(0,1c pressure,8,p =×−+= ; 56,08lg))1,1(5,0(1,1c suction,8,p −=×−−−+−=  
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Project: System static (PEG-System, 8°)  Netherlands Date: 11.09.2018   
 

Solar hybrid power solutions 
and energy storage 

  
 

wpressure,	1.row�	0,49∙	0,83
"#

$²
	∙	2,0m	�0,81kN/m	

wsuction,	1.row�	-0,57	∙	0,83
"#

$²
	∙	2,0m	�-0,95kN/m	

 
wpressure,	further	row�	0,37	∙	0,83

"#

$²
	∙	2,0m	�0,61kN/m	

wsuction,	further	row�	-0,56	∙	0,83
"#

$²
	∙	2,0m	�-0,93kN/m	

 
 
Load case 3): wind longitudinal to the row (wind direction north-south):  
 

cp-value, s. annex, wind report, load case b 
 

1 m²   <   A = 6 m²   ≤   10 m²  →  Alg)cc(cc 1,p10,p1,px,p ×−+=  
 
  1. row at field edge = further rows:  44,08lg))8,0(4,0(8,0c suction,8,p −=×−−−+−=  
 

  wsuction�	-0,44	∙	0,83
-.

/²
	∙	2,0m	�-0,73kN/m	

 
 
 
 wind because of friction 02,0cr = (s. annex)  
 
 wfriction�	0,02	∙	0,83

-.

/²
	∙	2,0m	�0,03kN/m    negligible 

 
 
Load case 4): Snow load (see page 3):  
Multiplication factor KFl for actions:  0,9 (EN 1990 Annex B) 
        

2
k m/kN70,0s =   m.lfd/kN01,1m0,28,09,070,0s 2m

kN
i =×××=  

 
 

 

Load case combinations: 
 
 combination DL (1) Wp (2) Ws (3) S (4) 

Assumed 
load 

C1 1,35 0,9   1,5 
C2 1,35 1,5   0,9 
C3 1  1,5    
C4 1  1,5  

 
Calculation of internal force variable and analysis see pages 23 – 33: 
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Project: System static (PEG-System, 8°)  Netherlands Date: 11.09.2018   
 

Solar hybrid power solutions 
and energy storage 

  
Item: 2)   BT: Connection module – reinforcing rod 
 
Connection plate: 
 
chosen:  edged plate, S280 GD, b/t = 120/2,5 mm        

 
 ³cm125,0W plate,y = ;   ²cm0,3Aplate =  
 
 ²cm

kN
Rd 28=σ  

 
 
 Developed view: 
 
 
 
 
 
   Bending line 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                            
 
 
Folded model: 
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Project: System static (PEG-System, 8°)  Netherlands Date: 11.09.2018   
 

Solar hybrid power solutions 
and energy storage 

  
Analysis max. suction: 
 
from Item: 1b) 
max. Pz,d,suction = -0,95 kN  (see page: 30, RSTAB-printout, RC 4, node-no. 7) 
 
Load per module connector:  
max. Pz,d,suction = -0,95 kN  / 2 = -0,48kN 
 
M� � 0,48kN ∙ 7cm ∙ �

�
� 1,66kNcm  

 
σ�� �

�,������
�,�����³

� �,� ��
!,���²

� 13,46 $%
&'� 							) 			28,0 $%

&'�  
 

 

Analysis max. pressure: 
 
from Item: 1b) 
max. Pz,d,pressure = 2,24 kN  (see page: 29, RSTAB-printout, RC1, node-no. 7) 
 
Load per module connector:  
max. Pz,d,pressure = 2,24 kN / 2 = 1,12kN     
 
M� � 1,12kN ∙ 2cm ∙ �

�
� 1,12kNcm  

 
σ�� �

�,������
�,�����³

� �,����
!,���²

� 9,33 $%
&'� 							) 			28,0 $%

&'�    
 

 

Element of connection: 

max. Pz,d,suction = -0,48 kN  (see above) 

chosen:  rivetting nut M8 
    cylinder head hexagon socket screw M8, A2 
    frame module clip, stainless steel 
 
allowed extraction force (screw M8)   kN45,1825,1/²cm366,0709,0/AfkF ²cm

kN
2Msub2Rd,t =××=γ××=  

allowed shearing force (screw M8)   kN30,1225,1/²cm366,0706,0/AfF ²cm
kN

2MsubvRd,v =××=γ××α=  

 
no further verification needed 
 
 
Element of connection: connecting plate  – rod: 

max. Pz,d,pressure = 2,24 kN  (see above) 

minimum value of test: 400kg         � Fz,k  =  4,0 kN    

Fz,d  =  Fz,k  / γM =  4,0 kN / 1,3 =  3,08 kN 
 
Analysis:  ,-,./

,-,0/
�	 �,����

!,� ��
� 0,73	 ) 1     
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Project: System static (PEG-System, 8°)  Netherlands Date: 11.09.2018   
 

Solar hybrid power solutions 
and energy storage 

  
Load on module 
 
Here, for example, the calculation with wind zone I and terrain category 0. 
 
Wind load: 

a) Zone A to wind report (max. Wind-load): 
 

Load case 2): wind transverse the rows (wind direction east-west)  
 

cp-value, s. annex, wind report, load case a 
1 m²   <   A = 2 m²   ≤   10 m²  →  Alg)cc(cc 1,p10,p1,px,p ×−+=  

 
1. row at field edge: c1,�,12344523 � 0,3 � 60,1 7 0,38 ∙ lg2 � 0,24 ;            

        c1,�,45�;<=> � 70,7 � ?70,4 7 670,78@ ∙ lg2 � 70,61    
 
further rows:   c1,�,12344523 � 0,2 � 60,1 7 0,28 ∙ lg2 � 0,17 ;            

        c1,�,45�;<=> � 70,5 � ?70,3 7 670,58@ ∙ lg2 � 70,44   
 

wpressure,	1.row�	0,24	∙	0,83
��
�²
		�0,20��

�²
� 200Pa	

wsuction,	1.row�	-0,61	∙	0,83
��
�²
		�-0,51��

�²
�	7510Pa	

 
wpressure,	further	row�	0,17	∙	0,83

��
�²
		�	0,14��

�²
	�	140Pa	

wsuction,	further	row�	-0,44	∙	0,83
��
�²
	�-0,37��

�²
	�	-370Pa	

 
 
 

b) Zone B to wind report (max. Wind-load): 
 

Load case 2): wind transverse the rows (wind direction east-west)  
 
cp-value, s. annex, wind report, load case a 
1 m²   <   A = 2 m²   ≤   10 m²  →  Alg)cc(cc 1,p10,p1,px,p ×−+=  

 
1. row at field edge: c1,�,12344523 � 1,3 � 60,4 7 1,38 ∙ lg2 � 1,03 ;            

        c1,�,45�;<=> � 71,2 � ?70,5 7 671,28@ ∙ lg2 � 70,99    
 
further rows:   c1,�,12344523 � 1,0 � 60,3 7 1,08 ∙ lg2 � 0,79 ;            

        c1,�,45�;<=> � 71,1 � ?70,5 7 671,18@ ∙ lg2 � 70,92  
 

wpressure,	1.row�	1,03	∙	0,83
��
�²
		�0,85��

�²
� 850Pa	

wsuction,	1.row�	-0,99	∙	0,83
��
�²
		�-0,82��

�²
�	7820Pa	

 
wpressure,	further	row�	0,79	∙	0,83

��
�²
		�	0,66��

�²
	�	660Pa	

wsuction,	further	row�	-0,92	∙	0,83
��
�²
	�-0,76��

�²
	�	-760Pa	
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Project: System static (PEG-System, 8°)  Netherlands Date: 11.09.2018   
 

Solar hybrid power solutions 
and energy storage 

  
 
 

 
Snow load:   s< � 0,70$%

'²
∙ 0,9 ∙ 0,8 � 0,50$%

'� � 500Pa 
 
 
   

Calculation maximum load on module: 
 
Pressure:          850Pa x 0,9 + 500Pa x 1,5 = 1515Pa 
     850Pa x 1,5 + 500Pa x 0,9 = 1725Pa 
 
Suction:   -820Pa x 1,5 = -1230Pa 
 
 
 
Summary: 
 

Max. load on module [Pa] PRESSURE SUCTION 

Wind zone 1 
Terrain category 0 1725 1230 

Terrain category 2 1590 1095 

Wind zone 2 
Terrain category 0 1530 1035 

Terrain category 2 1410 915 

Wind zone 3 Terrain category 2 1245 750 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- 37 - 



 

Project: System static (PEG-System, 8°)  Netherlands Date: 11.09.2018   
 

Solar hybrid power solutions 
and energy storage 

  
Summary of the suction load: 
 
Zone A: load combination RC4, page 17 
Zone B: load combination RC4, page 30 
 

Suction load 
 [kN] 

Zone A Zone B 
Short rod Long rod Short rod Long rod 

Wind zone 1 
Terrain category 0 0,37 0,58 0,82 0,95 

Terrain category 2 0,30 0,49 0,70 0,81 

Wind zone 2 
Terrain category 0 0,26 0,43 0,66 0,76 

Terrain category 2 0,20 0,34 0,55 0,63 

Wind zone 3 Terrain category 2 0,12 0,24 0,40 0,46 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Minimum pull load in tests: FTest = γM x Fsuction   (with γM = 1,25)  
 

Minimum Load 
 [kg] 

Zone A Zone B 
Short rod Long rod Short rod Long rod 

Wind zone 1 
Terrain category 0 46,25 72,5 102,5 118,75 

Terrain category 2 37,5 61,25 87,5 101,25 

Wind zone 2 
Terrain category 0 32,5 53,75 82,5 95,0 

Terrain category 2 25,0 42,5 68,75 78,75 

Wind zone 3 Terrain category 2 15,0 30,0 50,0 57,5 
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Nieuwe situatie

Flevonice B.V.

CONCEPT

Opmerking:
Grondheuvels en groen zijn schetsmatig aangegeven.
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Gemeente Dronten 
De heer R. Wiebers  
Postbus 100 
8250 AC  DRONTEN 
 

Verzenddatum Bijlagen Kenmerk 
1-05-2019 - Z2019-001845/D2019-113227 
      
Onderwerp: 

Advies milieu,  Strandgaperweg 20 in Biddinghuizen 
 

Geachte heer Wiebers, 
 
Op 25 april 2019 heeft u om een advies gevraagd over de activiteit milieu van de 
aanvraag omgevingsvergunning met olo-nummer 4330987. De aanvraag gaat over het 
plaatsen van zonnepanelen. De activiteit vindt plaats aan de Strandgaperweg 20 in 
Biddinghuizen. 
 
Conclusie 

De omgevingsvergunning voor het aspect bouwen kan, voor wat betreft de activiteit 
milieu, verleend worden. 
 
Toelichting 
Zonnepanelen zijn elementen die op zich niet onder de milieuregelgeving vallen. Nu 
worden ze geplaatst bij een inrichting die wel onder de milieuregelgeving valt; Flevonice 
valt onder de vergunningplicht wat betreft het onderdeel milieu. 
Er is voor het bouwen van de zonnepanelen geen indieningsvereiste nodig middels een 
melding voor het Activiteitenbesluit, maar Flevonice zou dat wel vrijblijvend mogen doen 
middels een veranderingsmelding. 
  



kenmerk     pagina 2 
Z2019-001845 

Vragen 

Heeft u vragen dan kunt u contact opnemen met de heer Raggers via telefoonnummer:  
06-22509275 of e-mail: f.raggers@ofgv.nl. 
 
 
Hoogachtend, 
 

 
 
mr. drs. P.M.R. Schuurmans 
Directeur Omgevingsdienst Flevoland en Gooi & Vechtstreek 
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