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LAMPIRAN

1. Program

#!/usr/bin/env python3
# —-*- coding: utf-8 -*-

won

Created on Wed sep 21 14:50:27 2020

@Qauthor: ianadrian

won

from pyomo.environ import *
import matplotlib

import matplotlib.pyplot as plt
import matplotlib.dates as mdates
import matplotlib.cbook as cbook
import os

import pandas

import numpy

import datetime as dt

from dateutil.relativedelta import *
import xlsxwriter

#Export data dari excel

ketersediaan kendaraan = pandas.read excel ('ev.xlsx')
pv_data = pandas.read excel ('pv.xlsx')

beban data = pandas.read excel ('ph.xlsx'")

c pembelian data = pandas.read excel('c pembelian.xlsx')
c _penjualan data = pandas.read excel('c penjualan.xlsx')
harga = "Variable"

opsi vzh = 'vzh'

#

objective function = 'pemasukan'

#
igssssaaaadsdddsdiisssssaaddasddssidassssaadaddsdddiiisaaaaaaaaannddii
FHEFFHA A A A

#memasukkan nilai

ev_hari = ketersediaan kendaraan['ev'].values
pv_p = pv_data['pv'].values*1000

permintaan = beban data['ph'].values*1000
global memulai Constraint

global waktu pengisian ev

memulai Constraint = []

#pengaturan waktu

hari = 365

satu hari = 24*1

satu minggu = 24*7
nperiods = 24*hari#96*hari
shift = 0

nsteps = 8748
T overlap = 12 #48
T step = 1 #81
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T rh = T overlap + T step

step finalizer = T rh

shift = 0

shift SatuMinggu = 0

delta t = 1.0/1.0; #time coefficient represents the 1 hour

#penggunaan NumPy untuk matriks di python.
#menggunakan pack Numpy dgn tipe data object, float dan int

1l ev e mtrs = numpy.zeros((nperiods), dtype = float) #EV energy level
soc_ev _mtrs = numpy.zeros ((nperiods), dtype = float) #SOC EV

e ev_ch mtrs = numpy.zeros((nperiods), dtype = float) #EV charge
power

e ev _dis mtrs = numpy.zeros((nperiods), dtype = float) #EV discharge
power

e utiliti mtrs = numpy.zeros((nperiods), dtype = float) #Power drawn
fromthe grid

e jual mtrs = numpy.zeros((nperiods), dtype = float) #Powerinjected
to grid

ctrl ev _ch mtrs = numpy.zeros((nperiods), dtype = int) #EV charge
controller

ctrl ev dis mtrs = numpy.zeros((nperiods), dtype = int) #EV discharge
controller

solution = numpy.empty((nperiods), dtype = object)

ketersediaan kendaraan mtrs = numpy.zeros ((nperiods), dtype = int)

rh range = range (T rh)

model.RH = Set (initialize=rh range, ordered = True) # Modelset
initialization

#biaya energi (konstan)
if harga == "Constant":
c _pembelian = 0.0002899; #Rp/Wh
c_penjualan = 0.00015; #Rp/Wh
else:
c pembelian full = c pembelian data['c pembelian'].values
c _penjualan full = c penjualan data['c penjualan'].values

#EV (BMW 13) Battery kontrol
#https://www.bmw.com.tr/tr/all-models/bmw-1i/i3/2017/range-charging-
efficiency.html

e ev_ch max = 4e3 #energi maksimal untuk pengisian

E EV min = 6e3 #minimum energi kendaraan listrik (w) #https://ev-
database.uk/car/1104/BMW-1i3 W

E EV max = 33e3 #energi maksimal pada ev (w)

e ev_awal = 15e3 #energi awal kendaraan

eff ev. ch = 0.9 #efficiensi pengisian ev

eff ev dis = eff ev ch

n EV drive = 0.7

E EV goal = 26.4e3

P EV drive = 1.2e3 #https://www.holmgrensbil.se/globalassets/nya-
bilar/bmw/modellsidor/i3/dokument/i3-psl-eal web.pdf

SOC_EV goal = 0.8

#optimasi variabel kendaraan
fmemberikan index/nilai awal (pack : pyomo)
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freferensi ==>
https://pyomo.readthedocs.io/en/stable/pyomo modeling components/Vari
ables.html

model.e ev _ch = Var (model.RH, within = NonNegativeReals)
model.e ev dis = Var (model.RH, within = NonNegativeReals)
model.ctrl ev ch = Var (model.RH, within = Binary)

model.ctrl ev dis = Var (model.RH, within = Binary)

#Energi EV
model.E EV = Expression (model.RH)

#Fungsi perhitungan energi kendaraan
def e ev level(rng, iteration number, ev _data, E EV initial):
for counter in range (0, rng):
if iteration number < 1:
if counter ==

if ev _data[counter] == 1:
qg=1
m =20
else:
qg=20
m=1
model.ctrl ev ch[counter] = 0
model.ctrl ev dis[counter] = 0
model.E EV[0] = E EV initial +

g* (model.e ev ch[0]*eff ev ch*delta t - model.e ev dis[0] *
delta t/eff ev dis) -m* ((P_EV drive/n EV drive)*delta t)

else:

if ev _data[counter] == 1:
qg=1
m= 0

else:
qg=20
m =1
model.ctrl ev ch[counter] = 0
model.ctrl ev dis[counter] = 0

model.E EV[counter] = model.E EV[counter-1] +

g* (model.e ev ch[counter]*eff ev ch*delta t - model.e ev dis[counter]
* delta t/eff ev dis) -m* ((P_EV drive/n EV drive)*delta t)
elif iteration number >= 1:
E EV initial = value(model.E EV[T step-1])
if counter ==

if ev _data[counter] == 1:
qg=1
m =20
else:
qg=20
m=1
model.ctrl ev ch[counter] = 0
model.ctrl ev dis[counter] = 0
model.E EV[0] = E EV initial +

g* (model.e ev ch[0]*eff ev ch*delta t - model.e ev dis[0] *
delta t/eff ev dis) -m* ((P_EV drive/n EV drive)*delta t)

else:
if ev _data[counter] == 1:
qg=1
m= 0
else:
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qg=20

m=1
model.ctrl ev ch[counter] = 0
model.ctrl ev dis[counter] = 0

model.E EV[counter] = model.E EV[counter-1] +

g* (model.e ev ch[counter]*eff ev ch*delta t - model.e ev dis[counter]
* delta t/eff ev dis) -m*((P_EV drive/n EV drive)*delta t) #persamaan
6

return model.E EV

#Constraint transaksi jual beli energi
e utiliti maks = 33000.0 #W
e jual maks = 33000.0 #W

#optimasi variable menggunakan pack = pyomo

# sama dgn variable kendaraan

model.e utiliti = Var (model.RH, within = NonNegativeReals)
model.e jual = Var (model.RH, within = NonNegativeReals)

#pengguna kendaraan listrik

deadline = 0;

model.SOC EV = Expression (model.RH)

model.Min Slots = Expression (model.RH)

min slots = numpy.empty((T rh), dtype = object)
model.pengguna_ kendaraan = Expression (model.RH)

pengguna kendaraan level = numpy.ones (T rh, dtype = object)

#fungsi untuk mengatur energi EV menjadi Nilai awal
#referensi https://www.geeksforgeeks.org/enumerate-in-python/
def difference(list name) :

return [x - list name[i - 1] for i, x in
enumerate (list name) ] [1:]

#model pengguna kendaraan
def pengguna kendaraan calc(stop):
global memulai Constraint
global waktu pengisian ev
waktu pengisian ev = 0
memulai Constraint = numpy.zeros((13), dtype = int)
waktu pengisian ev = 0
memulai pengisian ev = 0
for counter in range (0,stop):
model.pengguna_ kendaraan[counter] = 0.1

ketersediaan ev = difference(availability)
for counter in range(0, T rh-1):
if ketersediaan ev[counter] == -1:
waktu pengisian ev = counter
for counter 2 in range (0, counter):
if ketersediaan ev[counter 2] ==
memulai pengisian ev = counter 2
else:
memulai pengisian ev = 0
break
if waktu pengisian ev > 0:
for counter in range (memulai pengisian ev,
waktu pengisian ev+l):
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memulai Constraint[counter] =1

min slots[counter] = (E _EV goal -
model.E EV[counter])/e ev ch max
pengguna kendaraan level[counter] = (waktu pengisian ev *
delta t - counter * delta t + 1)
# if pengguna kendaraan level[counter] <= O0:
# pengguna_ kendaraan level [counter] = 1
model.pengguna kendaraan[counter] = min slots[counter] /

pengguna_ kendaraan level[counter]

for counter in range (waktu pengisian ev+l, len(model.RH)):
model.pengguna_ kendaraan[counter] = 0.1

return model.pengguna_ kendaraan

#looping
for rh in range (0, nsteps):
availability = ev_hari[0O+shift:T rh+shift]
ketersediaan ev = difference(ev_hari[O+shift:12+shift])
P pv = pv p[0+shift:T rh+shift]
P demand = permintaan[O+shift:T rh+shift]
if harga == "Variable":
c_pembelian = c pembelian full[O+shift:T rh+shift]
c penjualan = c_penjualan full[O+shift:T rh+shift]

E EV exp = e ev_level(T rh, rh, availability, e ev awal)
pengguna_ kendaraan exp = pengguna_kendaraan calc(T_rh)

#Constraint kendarann listrik

model.EV _consl = Constraint (model.RH, rule = lambda model, Jj: O
<= model.ctrl ev ch[j] + model.ctrl ev dis[j] <= 1) #mencegah
pengisan dan pemakaian secara bersamaan persamaan 3

model.EV _cons2 = Constraint (model.RH, rule = lambda model, J:
model.e ev ch[j] <= e ev ch max*model.ctrl ev ch[]j]) #batasan
maksimal charger EV (persamaan 4)

model.EV _cons3 = Constraint (model.RH, rule = lambda model, J:
model.e ev dis[j] <= e ev ch max*model.ctrl ev dis[j]) #batassan
maksimum penggunaan EV (persamaan 5)

model.EV cons4 = Constraint (model.RH, rule = lambda model, J:
E EV min <= E EV exp[]j] <= E EV max) #persamaan 7 dan 8

def chargeRule (model, 7J):
if availability[j] ==

return model.e ev ch[j] ==0
else:
return Constraint.Skip
model.EV consb5 = Constraint (model.RH, rule = chargeRule)

def dischargeRule (model, 7Jj):
if availability[j] ==
return model.e ev dis[j] == 0
else:
return Constraint.Skip

model.EV cons6 = Constraint (model.RH, rule = dischargeRule)
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def minSlotsRule (model, 7Jj):
if memulai Constraint[j] == 1:
return model.E EV[waktu pengisian ev] >= E EV goal

else:
return Constraint.Skip
model.EV cons7 = Constraint (model.RH, rule = minSlotsRule)
if opsi v2h == 'no v2h':
model.EV cons8 = Constraint (model.RH, rule = lambda model, J:
model.e ev dis[]j] == 0)
else:

Constraint.Skip

# batasan jaringan
model.Grid consl = Constraint (model.RH, rule = lambda model, J:
0.0 <= model.e utiliti[j] <= e utiliti maks) #persamaan 12
model.Grid cons2 = Constraint (model.RH, rule = lambda model, J:

0.0 <= model.e jual([j] <= e jual maks) #persamaan 13

# keseimbangan energi
if opsi v2h == 'no v2h':
model.Balance consl = Constraint (model.RH, rule = lambda
model, j: P _demand[]j] + model.e ev ch[]j] - model.e utiliti[j] -
P pv[j] - model.P B dis[]j] + model.e jual[j]==0)
else:
model.Balance consl = Constraint (model.RH, rule = lambda
model, j: P _demand[]j] + model.e ev ch[]j] - model.e utiliti[j] -
P pv[j] - model.e ev dis[j] + model.e jual[j]==0) #Persamaan 2
# Objective Functions
if objective function == 'energy':
model.energy = Objective (expr = sum((model.e jual[j]*delta t

+ P _demand[j]*delta t + model.e ev ch[j]*delta t +
model.P B ch[j]*delta t) + pengguna kendaraan expl[j] for J in
model.RH), sense = minimize)
elif objective function == 'cost':
model.cost = Objective (expr =
sum(model.e utiliti[j]*c pembelian[j]*delta t +
pengguna kendaraan expl[j] for j in model.RH), sense = minimize)
elif objective function == 'cost 2':
model.cost = Objective(expr = sum(model.e utiliti[j]*delta t
+ pengguna_ kendaraan exp[j] for j in model.RH), sense = minimize)
elif objective function == 'pemasukan':
model .pemasukan = Objective (expr =
sum(model.e utiliti[j]*c pembelian[j]*delta t-
model.e jual[j]*c penjualan[j]*delta t + pengguna kendaraan exp[j]
for j in model.RH), sense = minimize) #persamaan (1)
elif objective function == 'pemasukan 3':
model .pemasukan = Objective (expr =
sum(model.e utiliti[j]*delta t-model.e jual[j]*delta t +
pengguna kendaraan expl[j] for j in model.RH), sense = minimize)
elif objective function == 'pemasukan 2':
model .pemasukan = Objective (expr =
sum(model.e jual[j]*c penjualan[j]*delta t +
pengguna_ kendaraan expl[j] for j in model.RH), sense = maximize)
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# elif objective function == 'no v2h':
# model.no v2h = Objective (expr = sum(-
model.e utiliti[j]*c pembelian[j]*delta t + pengguna kendaraan expl[]j]
for j in model.RH), sense = minimize)
elif objective function == 'penggunaan sendiri':
model.penggunaan_sendiri = Objective (expr =
sum( (model.e utiliti[j] + model.e jual[j])*delta t +
pengguna_ kendaraan expl[j] for j in model.RH), sense = minimize)
else:
print ("pilih objek di line 34")

solver = SolverFactory ("gurobi")

#solution[0+shift:T rh+shift] = solver.solve (model)
solver.solve (model)

#hasil matrix
for i in model.RH:

1l ev e mtrs[i+shift] = value(model.E EV[i])

soc_ev mtrs[i+shift] = value (model.E EV[i])/E EV max

e ev_ch mtrs[i+shift] = value(model.e ev ch[i])

e ev dis mtrs[i+shift] = value(model.e ev dis[i])

e utiliti mtrs[i+shift] = value(model.e utiliti[i])

e jual mtrs[i+shift] = value(model.e juall[i])

ctrl ev ch mtrs[i+shift] = value (model.ctrl ev ch[i])

ctrl ev dis mtrs[i+shift] = value(model.ctrl ev dis[i])
for i in range (0, 11):

ketersediaan kendaraan mtrs[i+shift] = ketersediaan ev[i]

shift = shift+T step
print (rh)
print (shift)

#Total Results

energi utiliti = sum(e utiliti mtrs)*delta t/1000

energi jual = sum(e jual mtrs)*delta t/1000
total EV charge = sum(e ev ch mtrs)*delta t/1000
total EV discharge = sum(e ev dis mtrs)*delta t/1000
total pemakaian ev = sum(ev _hari)*P EV drive*delta t/1000
maximum energi utiliti = max(e utiliti mtrs)*delta t/1000
maximum energi jual = max(e jual mtrs)*delta t/1000
maximum SOC EV = max (soc_ev mtrs)*100

minimum SOC EV min(soc_ev mtrs)*100

total biaya energi sum (numpy.multiply (e utiliti mtrs,

c pembelian full))*delta t

total pemasukan energy =

sum (numpy.multiply (e jual mtrs,c penjualan full))*delta t
total profit energy = (-sum(numpy.multiply(e utiliti mtrs,
c pembelian full))*delta t +

sum (numpy.multiply (e jual mtrs,c penjualan full)) *delta t)

X
n

#data gambar
width = 1.0
data range =500

tanggal data = dt.datetime (2019, 1, 1, 0, 0) #tahun, bulan, tanggal,
Jjam, menit
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time = [tanggal data + dt.timedelta (minutes = j*1) for j in
range (len(l ev e mtrs))]

#penyimpanan data
if os.path.isdir('/Users/ianadrian/Downloads/Document/program
HEM/483jam/'+objective function+' '+opsi v2h+' 't+harga+' harga '+str(h
ari)+' days '+str(T_rh)+' RH size') == False:

os.mkdir ('/Users/ianadrian/Downloads/Document/program
HEM/483jam/'+objective function+' '+opsi v2h+' 't+harga+' harga '+str(h
ari)+' days '"+str (T _rh)+' RH size')

destination = '/Users/ianadrian/Downloads/Document/program
HEM/483jam/'+objective function+' '+opsi v2h+' 't+harga+' harga '+str(h
ari)+' days '+str(T rh)+' RH size'
else:

destination = '/Users/ianadrian/Downloads/Document/program
HEM/483jam/'+objective function+' '+opsi v2h+' 't+harga+' harga '+str(h
ari)+' days '+str(T rh)+' RH size'

#file

nama file =

"hasil program "+opsi v2h+' '+harga+" "+objective function

complete name = os.path.join(destination, nama file+".txt")

file = open(complete name, "w+")

file.write ("#########thasilé##4#4###4 \r\n")

file.write("total energi dari utiliti = %$f kWh\r\n" %energi utiliti)
file.write("total energi jual ke jaringan = $f kWh\r\n" %energi jual)
file.write("total pengisian EV = $f kWh\r\n" $total EV charge)
file.write ("total energi untuk v2h/v2g = %f kWh\r\n"

stotal EV discharge)
file.write("total pemakaian EV

$f kWh\r\n" %total pemakaian ev)

file.write("maksimal energi dari utiliti = %f kWh\r\n"

smaximum energi utiliti)

file.write("maksimum energi jual = %f kWh\r\n" %Smaximum energi jual)
file.write("kondisi maksimal betterai EV = $f \r\n" %maximum SOC_EV)
file.write("kondiri minimum batterai EV = %f \r\n" %minimum SOC EV)
file.write("total biaya energi = %f Rp\r\n" %total biaya energi)
file.write("Total energy pemasukan = %f Rp\r\n"

%total pemasukan energy)
file.write("Total profit = %$f Rp\r\n" $total profit energy)
file.write ("#######44H4HHHHHHHHHHAHSHHHHSHSHSHRFHEST)

file.close()

#e ev ch mtrs

workbookl =

xlsxwriter.Workbook (destinationt+'/e ev ch mtrs'+opsi v2h+' '+harga+'

'+objective function+'.xlsx')

worksheetl = workbookl.add worksheet ()

row = 0

column = 0

for item in e ev ch mtrs:
worksheetl.write (row, column, item)
row += 1

workbookl.close ()

#e ev dis mtrs
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workbook2 =
xlsxwriter.Workbook (destinationt+'/e ev dis mtrs'+opsi v2h+' 't+hargat+!'
_'"+objective function+'.xlsx')
worksheet2 = workbook2.add worksheet ()
row = 0
column = 0
for item in e ev dis mtrs:
worksheet2.write (row, column, item)
row += 1
workbook2.close ()

#e utiliti mtrs

workbook3 =

xlsxwriter.Workbook (destination+'/e utiliti mtrs'+opsi v2h+' '+harga+t

' '"+objective function+'.xlsx')

worksheet3 = workbook3.add worksheet ()

row = 0

column = 0

for item in e utiliti mtrs:
worksheet3.write (row, column, item)
row += 1

workbook3.close ()

#e jual mtrs

workbookd =

xlsxwriter.Workbook (destination+'/e jual mtrs'+opsi v2h+' '+harga+' '

+objective function+'.xlsx')

worksheet4 = workbook4.add worksheet ()

row = 0

column = 0

for item in e jual mtrs:
worksheetd4.write (row, column, item)
row += 1

workbook4.close ()

#1 ev e mtrs

workbook5 =

xlsxwriter.Workbook (destination+'/l ev e mtrs'+opsi v2h+' '+hargat+' '

+objective function+'.xlsx')

worksheet5 = workbook5.add worksheet ()

row = 0

column = 0

for item in 1 ev e mtrs:
worksheet5.write (row, column, item)
row += 1

workbook5.close ()

#PV_out
workbook6 =
xlsxwriter.Workbook (destination+'/pv p'+opsi v2h+' '+hargat' '+object
ive function+'.xlsx'")
worksheet6 = workbook6.add worksheet ()
row = 0
column = 0
for item in pv p:
worksheet6.write (row, column, item)
row += 1
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workbook6.close ()

for j in range (0, 52+1):

shift SatuMinggu = shift SatuMinggu + satu minggu
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