Using SAS to Read From and Write to EXCEL Workbooks Set Up as
Templates Which Are Not Set Up In Columns

Carl L Raish, Electric Reliability Council of Texas (ERCOT)

BACKGROUND INDORMATION

This paper will review some sample SAS code developed at to exchange information with some entities in the ERCOT
market. By way of providing some context to the code, ERCOT oversees the operations of a major portion of the electric
grid in Texas. Our functions include managing reliability of the grid by procuring ancillary services to ensure a
continuous balance between generation and load.
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Among the services ERCOT procures is the Emergency Response Service; under the terms of this service electricity users
agree to reduce their consumption in the late stages of a grid emergency. ERCOT has a $50 million annual budget to pay
those users for committing to quickly reduce their electricity consumption; and we run auctions three times a year to
buy the service. The procurement is run in two stages: a resource identification phase and an offer phase.

ERCOT has established an Excel form as the mechanism for users (actually a Qualified Scheduling Entity ... QSE ...
representing those users) to identify customers potentially interested in providing the service. ERCOT processes the
form with SAS, and returns the form with diagnostic and other information to assist the QSE in submitting an offer. This

completes the resource identification phase.



In the offer phase, the QSE fills in additional fields on the form (especially including prices) and returns the form to
ERCOT.

The Excel form, pictured below, has three different types of tabs: Identification, Alt and other arbitrarily named tabs.
The Identification tab is used for identifying the QSE submitting the form and a set of contact information for the QSE.
The tab is set up with a named range, ’id_input_area’ to facilitate reading just the required fields with SAS. Cells outside
of the range contain information that the QSE should be aware of when submitting the form, but which is not needed
for processing the form.

A special version number cell is set up on the tab which is formatted with a white text color to make it less obvious. The
version number is changed whenever the form is modified and is used to validate that the QSE is submitting the current
form. Since the workbook is being processed with SAS, this is critical to ensure that the data required from the form is
pulled from the correct cells. The version number is set up on all tabs in the workbook.
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The ‘Alt’ tab provides a way for the QSE, during the resource identification phase, to identify individual site participants
that may subsequently be grouped together into an aggregation of sites as a resource. The name ‘Alt’ must be used,
and, as a result, there can only be one Alt tab in the workbook. If the QSE chooses not to use the tab, it may be either
deleted from the workbook or simply left blank. No named ranges are set up on the ‘Alt’ tab; the version number cell is
set up as described above for the Identification tab, and a cell is reserved in A2, to be filled in by ERCOT as a control
number to be associated with submitted participants in all subsequent processing for the procurement.
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The other tabs, American and Bankers Inc, are filled in as resources. The ‘R’ tab is a pre-formatted blank tab provided to
facilitate the addition of tabs by the QSE. The tab names are arbitrarily assigned by the QSE, and some of the cells are set
up as drop down lists. The cells referred to for the drop down list are off to the side of the form and are formatted with
a white color to make them less subject to tampering. No named ranges are set up on the these tabs; the version
number cell is set up as described above for the Identification tab, and a cell is reserved in A2, to be filled in by ERCOT as
a control number to be associated with the specific resource in any subsequent processing. The baseline options for the
drop down list associated with cell C4 are set on the standard form posted for use at the beginning of the resource
identification process and are filled in by SAS when outputting the approved form based on the baseline analysis
performed by ERCOT. These cells are also formatted with a white text color to make them less obvious.



f \ MIENE ERIDS by Client Oct12Jan13 Ixlsx - Microsoft Excel - = X
¥ | - _
- Home | Insert  Pagelayout  Formulas  Data  Review  View  Developer  Add-ns W -7 X
=5 ¥ Cut ) 1 || 58 o | X AutoSum ~ :
& Arial =||®| |5 WrapText 1=d . :h:‘i :?;d \_‘d jm —r -:vJJ
23 Copy =2 = @] Fill -
Paste B I u-| - Merge & Center ~ || $ ~ % o ||%8 s%| Conditional Format — Cell Insert Delete Format Sort & Find &
- Format Painter — = D Eormatting - as Table = Styles~ - - - 2 Cear~  Filter~ Select~
Clipboard F] Font (P Alignment (P Number ] Styles Cells Editing
G8 M. k|
A E C u] E F G H | J K L M M
- - Include | Declared Declared | Capacity Dffer Price Mazimu -
| ERID Number |Renewal Opt In|[Resource Type ERS Time Period Time Self.Serve | Iniection (MV) $1MVihr) | m Base MV Tied Offers
2 Load Business Hours 1 ‘es
3 _Resource Name Baseline | Business Hours 2 ‘fes
4 Ametican Eagle Business Hours ‘fes
g Non Business Hol s
LR Site Owner - Site TDSP
ESHD Sub Metering |Inique Meter IC| I.'H a_l Participatin | Controlling | Site Name Shelidsess Address | Zip Code |Interconnection U] TSPIDSP ULk
this Site " [street) - Agreement Duns ¥
[ q Entity city Agreement
7 YES Onsted ND American Eagle 3101 Giaylord Parkuw) Frisco B34 BRAZOS ELECTRIC POWER CO OF INC [TDSP) [T037722304000| YES
8
9
1]
1
i
12
L3
] |
13
it
8
]
20
M 4 » M| Tdentficstion #Rw At | American Eagle  Bankers Inc . %J e [ |

Ready ﬂ

B




READING THE SUBMISSION FORM WITH SAS

The complete code ERCOT uses to read these workbooks is included in Appendix A. The remainder of this section will

discuss what the code is doing step by step.

The first section of code, shown below, sets up several macro variables including version to compare against the ones on
the submitted form to make sure the most recent version is being used. All forms to be processed are dropped into the
folder specified by the ‘&offerpath’ macro variable. The first data step creates ‘fnames_list’ by scanning the folder and
selecting all Excel files found in the folder. The second data step creates a macro variable, ‘&numfiles’, which contains

the number of files to be processed.
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Most of the rest of the code is nested inside a macro called ‘read_work_book’. The major macro do-loop inside this
macro cycles through the workbooks one at a time using the ‘&numfiles’ macro variable created in the preceding step.




The libname statement shown below is an example of mapping to an Excel workbook using the Excel libname engine.
The SAS explorer window for ‘mylib’ shows the tab names and named ranges for the particular Excel workbook ... the
tab names end with dollar signs and named ranges do not. The tab name, wilkinson’s, in the workbook shows up in the
explorer window as wilkinson”’s; double clicking on the table in the explorer window, however, generates a message
that the table either does not exist or cannot be displayed.
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Below is a sample of the normal log output obtained when running the proc contents on the workbook; this is an

example of the kind of errors issued when tab names containing special characters are processed.
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The section of code shown below shows another way to generate a list of tab names by using proc datasets inside an
ODS group to create a SAS dataset, ‘tabnames’, of the tabs and named ranges in the workbook. This method is the most
successful I've found for producing a complete list of names while avoiding errors for tab names that contain special
characters ( /, &, (, ), space). A viewtable of ‘tabnames’ for a test workbook with many combinations of potential
problem names is shown following the section of SAS code. In general, if SAS encounters a tab name with any of these



special characters other than a single quote, single quotes are added to the front and back of the tab name. If SAS
encounters a single quote as part of the tab name, it turns the single quote into two single quotes.

The subsequent data step creates two datasets, ‘tab_names_1’ and ‘bad_tab_names’. Tab names written to
‘tab_names_1’ that had a single quote within the tab name (that SAS doubled) are translated back to having a single
guote, and single quotes added at the beginning and end of the tab name. Tab names that had a single quote and an ‘&’
within the tab name are written to ‘bad_tab_names’; | have not found a way to manipulate these kind of tab names to
get SAS to read them. Further down in the code the ‘bad_tab_names’ data set is accumulated into the ‘all_
bad_tab_names’ to make available a list of all Excel files with problem tab names. For the time being, the listed
workbooks are modified manually by ERCOT to eliminate the special characters and reprocessed. If the
‘bad_tab_names’ dataset is not empty, an error message is displayed in the log, and no other tabs in the workbook are
processed.

The data step also excludes several tab names with restricted use for this application: the ‘Availability’, ‘Baseline’,
‘Exceptions’, ‘Identification’, etc tabs either are reserved for subsequent use by ERCOT or are simply excluded. If the
submitter has set up a print range in the workbook, that too is excluded from the ‘tab_names_1’ data set.
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12 12 'wailke, Ezond' DATA, TABLE
13 13 "wilkzobnd' DATA TABLE
14 14 "willstzon(2]3 DATA, TAEBLE
15 15 "wilkin son"z 3" DATA TABLE
16 16 ‘wilkinzon"s[2]$" DATA TABLE
17 17 Identificationd DATA, TABLE
13 18 a"sh"s% DATA, TABLE
19 19 id_input_area DATA, TABLE B
20 20 wailkinzon"s$ DATA, TABLE 3
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b/
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The next section of code, shown below, checks whether the required ‘Identification’ tab is present in the workbook. If it
is not present, an error message is displayed in the log, and no other tabs in the workbook are processed. The filenames
of workbooks with a missing identification tab are output to the ‘miss_id_tab’ dataset; further down in the code the
‘miss_id_tab’ data set is accumulated into the ‘all_miss_id_tab’ to make available a list of all Excel files with missing
‘Identification’ tabs. If the ‘Identification’ tab is present, the ‘version’ data set is created; this data step reads just the
first row of the ‘Identification’ tab and keeps the version number stored in cell AA1.



% SAS - [Read in ERID forms.sas]

@ File Edit Yiew Tools Run Solutions ‘Aindows Help — | &
YinDeE an o BE X0
""""""" 143 zlet dzet = mylib.'identificationi'n ; A
Contents of " ork' 144 3let dsidZ = isysfunc (open|&dset.)):
MName 145 $if gdsidz. 3then %do:
EEEA" all miss id tab 146 2let roc = 3sysfunc(close(edsidZ2.));
E5]40_bad_tab_names 147 send;
EEEA" bad wersions 148 tlet resisysfunc (close(sdsid2.) )
EEJAI_miss_id_tab 143
EEEA" rESOUNCES 150 data miss_id tab;
EEEAII_resources_‘l 151
EA" tab names 152 length filename § 300;
EEEAII_tab_namesj 153
EEEAII tab_names_2 e fileéname = "";
EEEAII_tab_read_error 155
F=)Bad_tab_names 156 ruan;
EEEEIad_verSion 157
EgElad warsion 1 158 31if &d=idz. = 0 %then 3do;
EEECDmbine_id_resour 153 Fpuc
EEECombine id resour 180 sput Fscr (ERROR: !tiriiriiniil Tdentification Tab Missing !0 00iriirinvrrrre g,
E=jFrames _list 161 sput ;
=3 dentification —
Egldentification 1 183 data miss_id tab;
EMiss_id_tab Sl
EEEResource 165 length filensme § 300;
gSasmacr 3l
EEETabnames 187 filename = "gfilename.™:
EEETabS_nDt_read 168
E’ETab_names_'l 163 run;
=] Tab _read_ervor 1o Send;
Egg\fersion S
172 3else %do:
173
174 data version (keep = wversion id temp merge_wvar):
175 length version id § 5;
176 zet mylikh.'identification$'n;
177 version_ id = compress(fz7):
178 temp_merge_var = 1;
179 outpus;
150 stop;
151 run;
152 ~
< >
£ >
B Res.. (B Bl | Output - (Untitled) | E] Log - (Untitled) ||@ Read in ERID forms... B Editor- Untitled? *
sEmergency_Interruptible_LoadiMonls datavalidstion'Ses Code n 112, Col
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The next section of code inputs identification information from the ‘id_input_area’ named data range; the range is two
columns wide, and the data needed is in the second column of some of the rows in the range (the other rows are
cosmetic merged cells to make the sections of the form stand out clearly). The QSE’s name is entered on the first row of
the range, and the QSE’s Duns number is entered on the second row of the range. The remainder of the range contains
contact information for the QSE and is read into the ‘id_info’ array. Note that because the headers option was set to no
on the libname statement, the incoming variable of interest is always ‘f2’. Since each row of the workbook is treated as
an observation by SAS, all needed variables are retained until the last row of the range has been read at which point the
observation is output to the ‘identification’ dataset.

The ‘identification_1’ dataset is the merge of the identification information with the version number, and the final data
step in this section of code creates a macro variable, ‘&numtabs’, for the number of tabs in the workbook. This macro
variable is used in the macro do loop to sequence through the tabs found in the workbook.



= SAS - [Read in ERID forms.sas]

@ File Edit “iew Toolz Bun Soldions Window Help —| &
g v D E &R o DR AXQO@S
153 data identification (keep = gsSenamwe gSeduns temp merge var id infol - id info23);
Contents of “Work! 154
Iame 185 length gsename gseduns id infol - id infol3d i64,;
EEEA" all miss id tab 156 array id info{23} § id infol - id infol2i:
EEEA"_WE tab_na_mes 157 retain gsename gseduns id_infol -  id info23:
EEEAII_bad_versions 188
EEEA" mizz id tab 189 set mylib.'id input_area'n ;
EE}AII_resources 130
EEEA" resources 1 191 if n = 1 then gsename = f£z;
i tab_names i else if n_ = 2 then gseduns = £2Z:
5] tab_names 1 el if ((n_»=3 & n <=4) | i{_n_>= 6 & _n_<=11) | (_n_>= 13 § n_ <= 17)
EJal_tah_names_2 154 | {_n_ »>=19 & n <= 23) | {_n_>= 25 & _n_ <= 29) then do:
E=]ai tab_read_error 155 i+ 1;
F=)Bad_tab_names 156 id _infeo{i} = fi:
E=jBad_version 197 if i = 2 then id_infoZ = upease(id info);
EEEEIad_version1 198 temp_merge var = 1;
E§Com:aine id_resour 193 if 1 = 23 then output;
Eﬂ(:ombine_id_resour Al end;
EEFnames_lisi 201 run;
=] ientification Al
Eldemificaﬁon 1 203 data identification_1;
Emiss id tab_ 204 merge identification version:
EEEReso_ur;e 205 by temp_merge_wvar;
gSasmacr 20e run;
EEgTabnameS 207
EEETabS not_read 208 data _null ;
EEETab ;ame_s1 Z09 get tab_names 1 nobs = numtabs:
EgTab_read_error z10 put numtsbhs=;
Eg\fersion 211 call symputx ("nutabs",put (numtabs, 4.1
212 stop:;
213
z14 run; »
< >
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The next section of code shows the beginning of the macro do loop; the first data step does a direct access read of the
‘tab_names_1’ data set, based on the iteration of the macro do loop, to create a macro variable, ‘&sheet’, containing
the ‘sheet’ statement to be used with the subsequent proc import step. If the modified tab name is enclosed in single
qguotes and also contains a single quote, the ‘sheet’ statement is created with double quotes to allow the proc import to
read that particular tab. Proc import is the only way I've found to read these tabs. Note again that the proc import uses
the following options: ‘mixed = yes getnames = no and scantext = yes’. The ‘mixed = yes’ option tells SAS that all cells are
to be treated as characters ... all conversions to numeric variables are handled in the subsequent data step. The
‘getnames = no’ option tells SAS that data begins on the first row of the workbook; otherwise SAS would interpret the
first row as containing variable names. The ‘getnames = no’ option causes SAS to use automatic variable names: column
A becomes F1, column B becomes F2, etc. The ‘scantext = yes’ option tells SAS to scan each column to determine the
maximum length to use for each character variable.



% SAS - [Read in ERID forms.sas]

@ File Edit “iew Tools BRun Soltions ‘Wndow Help -
- v Ds® &n D £X0&

151 3do j = 1 %to gnuwntakbs. ) -~

182

153 data tab names 2 (keep = tab _hame Cemp Merge var)

154

185 length tab_nsme gquote % 300;

158

157 ohshwo = input ("&3.",4.):

188 set t,ab_names_l point = obsnum;

159

190 if substr(tab_name, 1, 1) = "'" & substr(tsh_nawe, length(trimitsb name)), 1) = "'"

191 & index (substritsbh_name, 2, lengthi{trim(tab name)) - 2}, "™'") > 0 then do;

192 tab_name quote = 'sheet = "' || trim(put(tab name, $300.1) || '"';

193 call symwputx ("sheet', tab_ name guote) ;

194 end;

195

196 else if substr(tab_nams, 1, 1) = "'" & substritab_nawe, length(trim(tab_names)), 1) = "'" then do;

197 tab_name_gquote = "sheet = " || trim(put(tab_name,$300.]:|;

198 call symputx ("sheet', tab name quote)

199 end;

200

zZo1 else do;

Z0z tab_name gquote = "sheet = ' || Lrim(put (tab_name, §300.)) || "'

203 call symputx("sheet', tab_nameLquoteJ;

zZ04 end;

zZ05

zZ06 temp merge var = 1;

207 outpuc;

z08 atop:

209

Z10 run;

211

212

213 proc import datafile="geridpath.h &filensme.™ replace out = import_resource dhms = excel:

214 mixed = yes:;

215 gethanes = no;

Z1a scantext = yes:

217 &sheet.;

218 run;

zZ19

220 data import_resource_1:

221

222 SEet import_resource:

ZZ3

224 temp_merge var = 1;

ZZ5

ZZ6 run; w
£ >
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IFiIe saved successfully. =D D'test Ln 203, Col 43

The next data step parses and converts the data imported from each tab in the workbook and outputs it to the
‘resource’ data set; the code is set up to pull data from the f-variable associated with the appropriate cell locations
based on whether the tab being input is an ‘Alt’ tab or a standard resource tab. The _n_ automatic SAS variable in
combination with the f1 — f27 variables are used as positions within the row to define each of the variables being read
from the workbook ... cells with labeling information and cells which are intended to be blank for aesthetic purposes are
skipped over. As mentioned above, because of the ‘mixed = yes’ option, all variables were read in as characters. In this
step, they are assigned to variables kept in the output dataset with the lengths of character variables controlled
specifically by the code for each variable and with numeric variables, if any, converted using the input function. As with
the ‘Identification’ tab, since each row of the workbook is treated as an input observation by SAS, all needed variables
are retained until the last row needed for the observation is output to the ‘resource’ dataset. Observations are output
for each incoming row with customer data provided that the esiid or unique_meter_id variables are greater than blank.



As with the ‘Identification’ tab, a version number for each tab is read from cell AA1 and used for subsequent validation
to identify whether the QSE is using the current workbook version.



= SAS _ [Read in ERID forms.sas]

@ File Edit “iew Toolz Bun  Solations Windoww  Help -8 %
v VDA &R o B 2XOS

228 dats resource (keep = version resource filensme tsab_name renewal opt_in resource_type L

229 resource nsme baseline analyze offerl - analyze offerd

230 esiid sub_metering unicque meter id load resource lr_in as sSite_ownr sSite_nsame

231 street city zipcode tspdsp ia tspdsp ia year tspdsp name tspdsp duns

232 noie_sarea wsale meter priv_net onsite_gen gen type load desc

233 temp_merge war eridnum rundate):

34

2358 length wversion resource § 5 filensmwe § 300 tab_nsme § 35

236 resource_type resource_name haseline § 64 renewal opt_in 53

237 esiid § 64 sub_mwetering § 3 unique meter id § 64 load resource lr in as § 3

238 site_ownr site_name § 64 street city §64 zipeode §5. tspdsp_ia § 3

239 tapdsp_ia year tapdsp_name tspdsp_duns $64, noie_area wsale_meter

240 priv_net onsite_gen $3. gen type §30. load _desc $256.

z41 analyze offerl - analyze offerd § 3;

Z4z

243 format rundate datetimezZl.;

44

245 retain version resource temp merge var filename tab name renewal opt_in resource_type

246 resource neame baseline analyze offerl - analyze offerd eridnum rundate;

247

245 merge import resource 1 tsh names I

249 by temp merge_ var;

250

z51l if tab_nsme = 'Alt' then baseline = 'ALTERMNATE';

z52 if n =1 then do;

Z53 temp_merge_var = 1;

Z54 *tab_name = substr("ésheet.”, 9, 1):

255 tah name = translate(tab name, " ", "i");

Z56 filename = "&£filename.'™:

57 rundate = datetime();

258 eridnum = round {100 * [(rundate - "01jun2009:01:00:00"dt),1) ;>

z59 version resource = fi7;

ze0 end;

261 else if n_ »= 2 & n <= 5 & tab name “= 'alt' then do;

ZB2 if n = 2 then do:

263 renewal opt_in = '';

ZE4 resource_type = £3;

265 analyze_offerl = upcase(f5):

266 end;

267 else if n_ = 3 then analyze_ offerzd = upcase (£5);

268 else if n = 4 then do;

ze9 resource_name = f£1;

270 if resource nawme = '' then resource nawe = 'Missing Resource MName':

271 baseline = upcase (£3):

272 analyze offer3 = upcase (£5):

273 end;

274 else if n = 5 then analyze offerd = upcase (£5):

z75 end;

Z7e else if (tab nawe = 'Alt' & n >= 41 | (tab nawe = 'Alt' & n >= 71 then do: A<




277 e=iid = cowpress(£1, "' "): b

278 Sub_metering = upease (£2);

279 unigue_meter_id = £3;

280 if esiid > '' & unigque meter_id = '' & sub_mwetering = !

281 then sub_metering = 'NO';

Z52 load resource = upcase (£4);

283 lr_in &s = upcase [£5);

254 gite_ownr = £6;

285 site_name = £7;

286 street = £5;

287 city = £9;

255 zipocode = £10;

289 tspdsp_ia = upcase (f11);

Z90 tEpdsp_is year = £i1i:

Z91 tEpdsp_name = L£13;

292 tapdsp_duns = £14;

293 noie area = upecase (£15):;

204 wsale meter = upmase (£16):;

295 priv_net = upcase (f17);

296 onsite_gen = upcase (L18):

Z97 gen type = £19;

2958 load desc = £20;

299 if esiid » '' | unique meter id > '' then output;

300 else if esiid = '' & unique meter_id = '!'

301 £ (sub_metering > '' | unigue meter_id > '' | load resource > '' | lr_in as > '!

302 | gite_ownr > '' | =2ite_neame > '' | street > '' | city > '' | =zipcode > !

303 | tepdsp_ia > '' | tspdsp_ia year > '' | tspdsp_name > '' | tspdsp_duns > '

304 | noie_area > '' | wsale_meter > '' | priv_net > '' | onsite_gen > '

305 | gen type > '' | load desc > ''] then

306 put /// 'esiid and umi hoth blank ' filename = tab_name = /// '':

307 end;

o v
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The next section of code determines the number of observations in ‘resource’ dataset and if the number is greater than
zero merges the identification and resource information. The ‘combine_id_resource_1’ dataset contains observations
found with valid version numbers, and the ‘bad_version_1’ dataset identifies resources with invalid version numbers.



*% SAS - [Read in ERID forms.sas]

[ﬁ File Edit Wiew Toolz Run Soldtions Wndow Help - 8 X
v v D@ E & 0Q o HE X O

307 tlet dset = work.resource; -

308 tlet d=idd = szysfunc (open(sdset)):

309

310 %if &dsid3 3then %do;

311

31z (1let numloads =3sysfunc(attrn(&dsidd,NOES) ) ;

313 tlet ro = fsyasfunc (close (&d=sid3) )

314

315 Tend;

316

317 let re=sisysfunc (close (&dsidld) ) :

318 £if enumloads. > 0 %then $do:

319

320 data combine id resource bad version (keep = gsensme eridnum sub eridnwm) ;

321

322 wmerge identification 1 (in = inl) resource (in = in2);:

323 by temp merge var:

324

325 if *inl | *in2 | compress(version id) *= "g&version."

326 | compress(version resource) t= "gyeraion.” then do;

327 cutput had version;

3Z8 call sywputx ("version error®, "Yes"):

329 end;

330 output cowbine id resource:

331 rumn;

332

333 proc fort data = bad version nodupkey:

334 by eridnum sub_eridnwn;

335 run;

336

337 proc sort data = cowlbine id resource:

338 by eridnum sub_eridnwm;

339 run;

340

341 data combine id resource_ 1 bad wversion 1;

342 werge combine id resource bad version (in = inlj:

343 by eridnum sub_eridnwm;

344 if “inl then output conbine id resource_1:

345 else output bad version 1;

?‘}f rumn; 3
< >
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The final piece of code in the ‘read_work_book’ macro accumulates all the resource and error data sets across all
workbooks and tabs within workbooks. Finally, the code clears the libname assigned to the Excel workbook. An
additional section of code in a macro called ‘check_errors’ is shown in the Appendix; this code is included to display
error messages at the end of the log. The messages trigger investigations into problems with any of the workbooks
processed; in many cases the volume of workbooks and tabs produced is very large causing the log to be very long and
earlier error messages generated to be easily overlooked.



% SAS - [Read in ERID forms.sas] |Z”E”zl

[ﬁ File Edt “iew Toolz Run  Soltions Window  Help =
v | vV D | &k o B EXOS
351 31f &first. = 1 %then %do; o
352
353 data all resources;

354 get combine id resource 1:

355 rumn;

356

357 data all bhad versions;

358 set had version 1:

359 rumn;

360

361 data all tabh nawmes;

362 set tab names 17

363 rum;

364

365 data =all bad tab names;

366 get had tabh names;

367 rumn;

365

3689 data all miss id tah;

370 set wiss id tab (where = (filename > '']]:

371 rumn;

372

373

374 Ylet first = 0;

375

376 tend;

377 telse 3do;

375

awe proc append base = all resources data = combine id resource 1)
380 rumn;

381

382 proc append base = all had versions data = bad version 1:
383 rumn; 0
354

385 proc append base = all telh names data = tab names 1;

356 rumn;

3587

3585

389 end:

320 Fend:

391 Send:

392 Fend: =




393

394 proc append base = all bad tabh nawes data = bad tab names:
395 run;
396
397 proc append base = all miss_id tab data = miss_id tab (where = (filename > '']};
395 ran;
399
400 fend;
401
402  wmend;
403
104 % read work book:
405
406 libnawe mwylib clear;
4
Qutput - (Untitled) ‘ ] Log - (Untitled) H@ Read in ERID forms... [#] Resulis Viewer- SA
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WRITING OUT PROCESSED FORMS

Resources that are read and output with the code described in the previous section proceed to an extensive validation
step, and if successful, continue with historical usage data analysis. SAS datasets summarizing the validation and analysis
are produced and stored for later use when approved forms are created to be returned to the QSEs. These forms are
then completed by QSEs and returned to ERCOT in the form of an offer to provide the service.

The complete code for writing out workbooks is contained in Appendix B. The process of writing out the approved
workbooks consists of using the Excel libname engine to move data from SAS datasets to Excel and using DDE commands
to open, save and close workbooks, and to execute various user defined Excel macros.

To get started, the options command sets the noxwait and noxsync options; this is needed to get the DDE commands to
function properly. Some macro variables are set up to establish paths to the permanent SAS datasets produced by the
validation and analysis steps and a path to the Excel templates used to generate the workbooks. The data step to create
‘okay_ers_inputs’ is fairly straight forward; code to take note of is the creation of the ‘bloutl — blout4’ variables ... these
are used later on to populate a drop-down list in the workbook to provide baseline options for the specific resource.
When the QSE returns the form, one of these allowed options must be selected.

*% SAS - [Step 15 DDE_Code Whrite out ok erids.sas] E|
@ File Edit *“iew Tools Run Soldions Window Help — || &
v v DEd &R v BR AXO&
2 options noxwalt noxsync synbolgen mwlogic mprint linesize = 200 msglevel = i: ~
3
4
5 %let contract_period = 2012 OctJanl3:
6 %let loecal drive = d:; * enter the driwve letter for the templates and output path ;
-
8 /% path to write xl1s files and to see if they already exist for this hatch */
9 %let eridpath = Emergency_lnterruptible_LDad\&contract_period.\DD resource Identificationt3 Outgoing erids)okay:
10 %let temwmplatepath = Emergencv_lnterruptible_Load\&contract_period.\DD resource Identification\DDE Templates:
i1
12 likbnsgne perm "Z:\Emergency_Interruptible_Load\&contract_period.\DD resource Identification'sas datasets";
13
149 l.."ﬁtﬁﬁﬁﬁﬁﬁ1“ﬁﬁﬁﬁﬁﬁ1?Wﬁwwwﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁttttﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁf
15 /% create dataset of gsenswes and count of erids %/
16 l.."1‘1‘******ﬂ‘******%‘***w**t***ﬁﬁﬁﬁ********************f
17-ldata okay_ers_inputs (keep = eridnum gsename gseduns renewal opt_in resource_name resource_type
15 load type baseline analyze offerl - analyze offer4d hloutl - bloutd
19 load 55_gen non 55_gen es5iid sub _metering unigque meter id load resource
20 lr_in &= site_ownr sSite_name Site_nsme street city zipeode tepdsp_is tepdsp_ia year
21 tapdsp name tapdsp_duns noie area wsale meter priv net onsite_gen gen type load dese
22 id infol - id info23);
23
=4 length eridnum 8 gsenamwe gseduns § 64 renewal opt_in i3 resource type resource name haseline i 64
25 analyze_offerl - analyze_ offerd 5 3 bloutl - bloutd bloutl - bloutd load S5_Qgen non sSs_gen § 30
26 eziid § 64 Sub_metering i3 unicue meter id i 64 load_resource lr_in_ as 53 2ite_ownr site_name
27 street city § 64 zipeode § 5 tspdsp_ia § 3 tapdsp_ia year tspdsp neame tspdsp duns § 64
28 noie_area wsale weter priv_net onsite_gen $ 03 gen_type $ 30 load desc 3 256
z3 id_infol - id info23 § 64;
30
31 SEt perm.ers_inputs okay final:
32
33 renewal opt_in = '';
34 load = 'Load';
35 33_gen = 'Self-Serving Gen':;
36 non_ =5 _gen= 'MNon Jelf-ZJerving Gen':
37 if blinel = 1 then hloutl = 'DEFAULT-REGRESSICH':
38 if khlinez = 2 then hloutZ = 'DEFAULT-MID & OF 10':
39 if bline3 = 3 then blout3 = 'DEFAULT-MATCHING DAY PAIR';
40 hlout4 = 'ALLTERNATE':
41 if haseline = '' & blinel = . & blineZ = . & hlineid = . then baseline = 'ALTEENATE':
4z
43 run; w
< ¥
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The next data step begins the process of creating tab names for the workbook to be created using the QSE provided
resource name as a basis. Some clean-up is done to remove any special characters that either will not be accepted by
Excel as tab names or that would create problems when SAS subsequently reads the workbook back in when the
submitted by the QSE as an offer. An important statement included in this part of the code is the final modification of
the tab name using the upcase function; the statement is needed because, unlike SAS, Excel will treat tab names with
the same letters and different cases as the same tab. By using the upcase function, SAS can recognize in the subsequent
step that a duplicate tab has been generated, and modify tab names to ensure separate tabs are written.

%% SAS _ [Step 15 DDE_Code_Write out ok erids.sas] (=13
[ﬁ File Edit *“jew Tools Run Solutions ‘Windows Help -8 X
v Y DFE &R o DA xXO&

45-ldata okay_ers_inputs_1 (drop = temp teb name more i numbers letters): ~

46

47 length tab neme $ 29 temp_tab_nsme $ 64d;

45

49 set okay_ers_inputs;

50

51 if resource_name = '' then tab_name = 'Alt';

52

53 el=se do;

54 temp tsh nawe = compress(resource_nawes, T'U);

55 temp tabh name = compress(temp_tab_nawe, 'M');

56 temp_tab_name = translate (temp tab_name, " ",

57 OIRHES T ET () _ A=) [1h i, LS

=1=] temp tab nawe = compbl (temp_tab nawe) ;

59 temp tsb name = translate(temp_tab_name, "~", " ");

&0 more = 1;

61 do i = 64 to 1 by - 1 while (mwore = 1);

62 if substr(temp_tab_namwe,i,1) = '~' then substritewp_tab_nawe,i,1) = ' ';

63 else more = 0

64 end;

65 takh name = compblsubstr(translate(temp_tab name, ' ', '~'),1,26));

66 if substr (tab_name, 26,1) = ' ' then tsab name = substr (tab_name, 1, 25);

67 letters = ' ABCDEFGHIJELMNOPORITUVWEY Zabodefghi jKlmnopgrstuvwxye' ;

65 numbers = '12345675590°';

(=] if werifyisubstritab_name,1,3), letters] = 0 £ verify(compress(substr(tab_name, 4)), nuwbers) = 0

70 £ substr(tsh name,d4) > '' then tab nawe = substritab_nawe,1,3) || '_' || substritab_nsame, 4):

71 elze if werify(substr(tab_name,1,2), letters) = 0 & verifyicompressisubstritab_name, 3)), nuwbers) = 0

T2 & substr (tabh name,3) > '' then tab _name = substr (tak_nawe,1,2) || '_' || substr(tab_nawe, 3) 7

73 else if wverify(substr(tab name,1,1), letters) = 0 & verify(compress (substr (tab name,2) ), nuwbers) = 0

74 & substr (tab_name,2) > '' then tab_name = substr(tab_nawe,1,1) || '_' || substr(tab_name,2);

75 if werifyisubstritab_name,1,1), letters) ~= 0 then telb name = ' ' || tab_name;

76 tab_name = upcase (tab_nawe)

7 end;

=]

79 run;

j=1u]

Sl=proc sort data = okay_ers_inputs 1:

82 by gseduns tab_name eridnum:

83 run; L
h ¥
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The next section of code splits the input data into two datasets, one containing site information to be written to an Alt
tab (because the QSE submitted it on an Alt tab), and one containing resource level information for sites submitted on a
standard resource tab. The code then deals with the possibility of duplicate tab names ... submission of duplicate
resource names is allowed and the manipulation performed in the preceding step can also result in the duplication of
tab names. The code below appends an index number to any duplicate tab names found on a QSE-by-QSE basis to
eliminate the duplication ... including any duplication created in the previous step by the upcase function. The



remaining steps in this section of code determine how many QSEs have resources in the batch of workbooks being
processed; a single workbook of resources is produced for each QSE in the batch. The macro variable ‘&numgses’ is
used in the macro do loop to sequence through all QSEs in the batch, and the ‘gse_list’ dataset contains the list of QSE
names and Duns numbers included in the batch. The ‘gse_erid_list’ contains a list of all resource tabs that need to be
created across all the workbooks in the batch.

%= SAS - [Step 15 DDE_Code Write out ok erids.sas]

[ﬁ File Edit “iew Tools Run Soltions Windowe Help - 8 x
| v D HE & o BE EFXOS
S5l-/data okay ers rtabh inputs okay ers_alt inputs ; h
=33
a7 drop count;
85
89 set okay_ers_inputs_1;
a0 by geeduns tab name eridnum;
a1
Q2 if tab _name = 'Alt' then do;
93 if first.tab nawe then count = 0;
94 if first.eridnum then count + 1:
95 if count > 1 & count < 100 then
96 tabh name = translate (compbl (substr(tab name,1,26) || puticount,2.)),' '," '};
a7 output ckay ers rtab inputs:
95 end;
== glse output okay_ers_alt inputs:

100

101 run:

10z

103=/proc sort datsa = okay_ers rtalb_inputs out = gse erid list nodupkey:

104 by gseduns tab_name eridnum;

105 run;

106

107 =/proc freq dats = okay ers inputs 1 noprint:

103 tables gsensmwe * gseduns J out = qse_list:

109 run;

110

111 llf**1:1€1€***1€1€**********************************,‘

112 /% create macro wvariskle of number of ogses  F/

113 ’.’w#**1?**1?1?1?*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁﬁﬁf

114

115 %let nwogses = 0;

116

117-/data null :

115 set gae_list nobs = numgses;

119 call symputd("nuogses", put (nungses, 5.0 )

1z0 stop:

121 run:

o -
< >
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The remainder of the code is contained in the ‘run_gse’ macro, which cycles through all QSEs in the batch and produces
a workbook for each QSE. The ‘fill’ dataset is just a placeholder dataset to be used later in creating tabs for each of the
resources being output. The ‘gse_erid_list_1’ dataset is a subset of the entire list of QSE’s tabs specific to the QSE being
processed during the iteration of the macro do loop. The last part of this section of code determines which Excel



template should be used for the QSE being processed. If an ‘Alt’ tab is to be created, the ‘ID_Alt_Template.xlsx’
template, is chosen; otherwise, the ‘ID_Template’ is chosen. The macro variable, ‘&id_template’, is set up to pass the
template selection on to the subsequent code.

= SAS . [Step 15 DDE_Code_Write out ok erids.sas] = rz
@ File Ecit “iew Toolz BRun Solutions ‘Windowe Help - O X
= v DS E &R © DHe AXOS

123 -/ *macro run_gse: o

1z 4

1z5 data £ill:

1za a =1 b = 1; o = 1;

127 if a » 1;

128 run;

1z9

130 /% loop through QSEs */

131 2if gnuwncgses. > 0 3then %3do i = 1 %to Snundgses.:

132 &

133 data _null ;

134 obshwn = input("&i”, 4.);

135 Set gse list point = obsnum:

136 call symputx ("gseduns", put (gseduns, $64.0) ;

137 call symputx ("gseduns_ fnsme', put (input (gseduns,13.) ,216.) ) ;

138 stap:

139 run;

140

141 /7 zet macro numerids to the nuwber of r tabs for gse being processed +/F

142

143 let mumoerids = 0;

144

145 f* create a file of eridnums for this gse */

146 data gse_erid list_1 ;

147 set gse erid list (where = (gseduns = "igseduns. ")) :

145 nuwerids + 1;

149 call symputx ("numerids", nuwerids) ;

150 run;

151

152 /% Zet macro wvariasble for the template to be used (with or without and Llt tak) */

153

154 3let ID Template = ID Template;

155

156 data null ;

157

158 set okay_ers_alt inputs (where = (gseduns = "&gseduns.™)):

159 call symputx ("ID_ Template'™, "ID Alt Template™):

150 stap:

161 run; v
< >
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The next data step issues system commands to create a copy of the appropriate template; this is done to prevent the
original template from getting corrupted during the processing. The following macro do loop uses proc export to create
tabs in the copied template workbook using the names in ‘gse_erid_list_1’ that was generated in the earlier step. The
placeholder dataset, ‘fill’, is exported to each of the tabs created; this is done, because proc export does not run unless



it has a dataset to export. In earlier versions of this code, the tabs were created using DDE commands, and we’ve found
that using proc export is a better alternative in terms of both speed and reliability.

=, SAS - [Step 15 DDE_Code Write out ok erids.sas]

@ File Edit %“iew Tools Run Soldtions  Window  Help - 8 X
v v D HE &3 v HE EXOS

165 data _null : ~

166 length cowtand § 200;

167 compand="&local drive. ";I

168 call systemcommand) ;

169 commanld="cdh Ltemplatepath. by "

170 call systew | cormand) ;

171 compand="copy &£ID Template..xlsx &ID Template. copy.xlax™;

17z call systemcommand) ;

173 rumn;

174

175 % pyole through all talh_names for the gse heing processed and proc export the talb to the #f

176 A% template copy workhook note: £ill is an empty datsset to export %

177

178 Hif &numerids. = 0 %then %do j = 1 %to &numerids.;

179

150

131 /% preate tabs for all the R tab names needed for this gse &/

1582 data null ;

1583 chsnwn = inputi®&ifr,4.);

154 set gse_erid list_ 1 point = ohsnum;

185 call symwputx ("tab name”, tab_name) ;

1536 stop;

157 run;

158

159 proc export datasa = £ill outfile =

190 "&ln:\c:al_drive.\&templatepath.‘-.&ID_Template._cnpy.xlsx";

191 sheet="&tab name.";

192 run;

133

154 Lend; w
4 >
Output- (Uniifed) | [£] Log- (Uniilec] || Step 15 DDE_Code...
Avtozave complete E I Emergency _nterruptible_Loac Lo 167, Col 37

The next set of code, which is not shown below, formats three summary reports for the QSE being processed and
exports them with proc export to the workbook being created for the QSE. After those exports are complete, the code
below runs; the first line uses an X command to launch Excel, and must be coded with the path to the actual excel.exe
on the pc running the code. The first data step causes SAS to pause and give Excel time to open and the filename
statement allows SAS to send DDE commands to Excel.

The next three data steps send DDE commands to Excel to open the workbooks needed to send data from SAS to Excel.
The open command is constructed in the required format using a macro variable for the path. Double quotes are used
inside the ‘open’ command to allow the macro variables to be resolved, the single quotes are needed by the syntax of
the DDE command, and the %unquote unmasks the single quotes created by the %str function to turn the single quotes
into values the SAS compiler recognizes. The sleep commands are all used to give time for the Excel command to
complete before the next command is issued by SAS.



The first workbook opened is named ‘input data.xlsx’; SAS will later write data to this workbook that is needed to
populate tabs in the QSE workbook. The second workbook opened is named ‘rtab_template.xlsx’; this workbook is the
template used for creating resource tabs, and it contains links to ‘input data.xlsx’. The third workbook is named either
‘id_template_copy.xlsx’ or ‘id_alt_template_copy.xlsx’ depending on whether the QSE workbook being created needs
and ‘Alt’ tab or not. This workbook contains a tab named ‘Identification’ and is the template for that tab; the tab has
links to ‘input data.xIsx’. If the’ id_alt_template_copy.xIsx’ is used, it has a tab named ‘Alt’ and is the template for that
tab; the tab also has links to ‘input data.xlsx’.

2 SAS - [Step 15 DDE_Code Write out ok erids.sas]

@ File Edit “iew Tools Bun Solutions ‘Window Help - axX
v v DEE &0 c DE X0

415 ®x "'CihVPrograw Files\Microsoft Office’\OFFICElZYexcel.exe'™: ~

416

417 data null :

418 rc = sleep(2):

419 stop;

4z0 run:

421

422 filenate ddectwds dde 'excel|system':

423

424 /% open the input data.xlsx workbook */

425

426 data _null_;

427 re = sleepi(l):

428 file ddecmds:

429 put %unquote(%str(%'[Dpen("&local_drive.\&templatepath.\input data.xlsx")]1%5')):

430 stop;

431 rumn;

432

433 /% open the original template and template copy */

434 /% the original template has links to all the input parameters on the input data.xlsx workbook */

435

436 data _null_;

437 re = SLEEP1):

438 file ddecmds:

439 put sunquote (3str (%' [open("&local drive.) &templatepath.Rtabh Template.xlsx™)]1%')):

440 run:

441

442 data null ;

443 ro = SLEEFi1);

434 file ddecmds:

445 put %unquote{%str{%'[Dpen{"&local_drive.\&templatepath.\&ID_Template._copy.xlsx"]]%']]:

446 run; »
< >
Output- (Untiled) | ) Log - (Uniited) |2 Step 15 DDE_Code...

File saved successfully. =)D test Ln 433, Col1

A portion of the input data.xlIsx workbook is shown below; the workbook has three tabs: ‘id_data’, ‘load_data’ and
‘site_data’ that were set up for the three different types of data to be written to the workbook. SAS will export data
needed for the’ Identification’ tab to the ‘id_data’ tab; resource level data to the ‘load_data’ tab; and site (customer)
level data to the ‘site_data’ tab. The workbook is set up with a named range, ‘id_inputs’, which refers to cells A1 — AA2;
this named range is used by SAS as the output location, when it writes to the ‘id_data’ tab.

Note that only one row is used for data going to the ‘Identification’ tab. Similarly, the workbook is set up with a named
range, ‘load_inputs’, which refers to cells A1 — P2; this named range is used by SAS as the output location when it writes
resource-level to the ‘load_data’ tab; only one row is used for resource-level data. Finally, the workbook has a named



range, ‘site_inputs’, which refers to cells A1 — T1000, that is used by SAS as the output location, when it writes site-level

data to the ‘site_data’ tab.
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A portion of the ‘rtab_template.xlsx’ workbook is shown; the selected cell, A7, has a link to cell A2 on the ‘site_data’ tab
in the ‘input data.xlsx’ workbook. The link is set up as an IF statement so that if the cell being linked to is populated, the
value of the A2 cell is used, otherwise the cell is set to null. All cells in the ‘rtab_template’ in rows 7 and beyond are
similar links to the appropriate cells on the ‘site_data’ tab of input data.xIsx.

T ';!\\‘ = 8- () é s Rtab_templatexlsx - Microsoft Excel - =3 X
] - -
- Home Insert Page Layout Formulas Data Review View Developer Add-Ins w - T X
=k ) . mrorcllli=— = . o D Fem T (G| T Autosum -
B, B2 10 -||A A ||| | SFWrap Text General ij‘ ﬁg gﬂ = & [ e %? Ea
Paste - - — A= = = o T =0 .00 Conditional Format Cell Insert Delete Format Sort & Find &
o¢ o ||BaT [o-a-E=E= = Merge & Center = | |18+ ) 1 b || SaB ] Formatting ~ as Table - Styles~ || = - - @ Clear~  Fitter~ Select~
Clipboa.. ™ Font (i Alignment I& Mumber ) Styles Cells Editing
| AT - I | =IF('[input data.xlsx]site_data'lA2>0,'[input data.xlsx]site_data'la2,"")
A B C D E F G H
3 .
Declared Capacity
ERID Number Renewal Opt In Resource Type | ERS Time Period Tin':zcl'!'l::ieod" Self Szer::aa?ad ey Injection Offer
1 : - pa Capacity (M)
2 I yes load Business Hours 1 Yes
3 Resource Name Baseli Busi Hours 2 Mo
4 I load 123 alternate Business Hours 3 Yes
5 Non Busi Hours Mo
LR . Site
ESIID Sub Metering Unigue Meter ID thli_f;:e Participating Cn:t:tsll(iz:lwn;:tity Site Name Address
6 in AS Market 9 (street)
7 [12345675901234567690123456789 | > ves ves oad 123 inc oad 123 plant 1 first ave [anywhere
8T
g
10
nr r r r r r 4 r r
12
13[
147
H 4 » v Rtemplate %2
Ready | 23 |[E2/[E0 | ao0se(=) ) (-i-)_ﬁ

Cells on the template that need to be populated by SAS in rows 1 — 5 are similar links but connect to the ‘load_data’ tab.
The baseline cell, C4, can be directly populated, but also has an associated drop-down list in cells AD1 — AD4, which also
are links to the ‘input data.xlsx’ workbook. Using this technique, SAS can control the items showing up in the drop down
list; for this application it is the way ERCOT uses to control baseline selection options that are available to the QSE for
each resource.
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A portion of the ‘id_alt_template.xIsx workbook’ is shown; the selected cell, C23, has a link to cell A2 on the ‘id_data’ tab
in the ‘input data.xlsx’ workbook. As with the ‘rtab_template’, the link is set up as an IF statement so that if the cell
being linked to is populated, the value of the A2 cell is used, otherwise the cell is set to null. All cells containing QSE
provided data in column C between rows 23 - 51 are links to the appropriate cells on the ‘id_data’ tab of input data.xlsx.
The submittal type cell, C26, can be directly populated, but also has an associated drop-down list in cells AC1 — AC10,
which also are links to the input data.xlsx workbook. Using this technique, SAS can control the items showing up in the
drop down list; for this application it is the way ERCOT uses to control the allowed submission type to be used by the
QSE.
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Using the three workbooks with appropriate links and opened on the PC running SAS, the code is now ready to move

data from SAS datasets out to Excel. The libname, shown below, sets up a connection to the ‘id_inputs’ named range on
the ‘input_data.xlsx’ workbook; this is the output destination used by SAS for the data. The proc datasets deletes all
rows from the ‘id_inputs’ range ... SAS requires that the range be blank if it is being used for output. The data step
outputs the required data to the named range and, since the ‘id_alt_template_copy.xlsx’ workbook is open and has links

on its ‘Identification’ tab to the cells in the ‘id_inputs’ range, the values of those links are updated by this data step.

It should be noted that when the Excel libname engine is used to write data out to an Excel workbook, it automatically
includes a title row first and then writes variable values. To work around this limitation, this code used the
‘input_data.xlsx” workbook as the output destination rather than outputting directly to the final workbook.



= SAS _ [Step 15 DDE_Code Write out ok erids.sas] Q@'FE'
=
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| Vi De | &R o DA i XOS

454 libnamwes myvlib "&lncal_drive.\.&templatepath."-.input data.xlsx"; el

455

456 proc datasets lib = wylibh noprint:

457 delete id inputs:

458 quit:

459

450 data mylilb.id inputs;

461

452 keep gsenamwe gseduns id infol - id infod3 sub typel sub typed:

463

454 set okay_ers_inputs 1 (where = (gseduns = "&gseduns.")):;

465 id infoz = '';

466 sub_typel = '10m Procurement Offer':

457 sub typeZ = '30m Procurement Offer':

465 output:

459 stop:

470

471 rumn; w
Output- (Uniiledy | ] Log - (Uniitied) || Step 15 DDE_Code...
=[x test Ln 433, Cal 1

The next data step, shown below, issues DDE commands to activate various tabs in the ‘id_alt_template_copy.xIsx’
workbook and to run Excel macros that are stored in ‘personal.xls’. Initially, SAS activates the ‘Identification’ tab and
runs a macro called ‘copy_paste_values_id_tab’, which is shown below. The macro does a ‘copy — paste special values’
on the AC1 — AC2 range and thus removes the links in the drop down list for the submission type. Then the macro does
a ‘copy — paste special values’ on the B22 — C51 range and thus removes the remaining links on the ‘Identification’ tab.

SAS then successively activates the ‘Exceptions’ tab, the ‘Availability_Results’ tab and the ‘Baseline_Info’ tab on the
‘id_alt_template_copy.xlsx” workbook; and then runs two additional Excel macros, ‘expand_cols’ and ‘clear_lines’, on
each tab. These three tabs contain summary level information on the resources submitted by the QSE on the workbook
and were written by proc export as described above. The macros, shown below, ‘auto-fit’ all the columns on the
activated tab, and clear all cell outlines on that tab. The first of these macros eliminates the annoying task of expanding
columns in a workbook exported by SAS, and the second macro eliminates mysterious cell outlines that appear
somewhat randomly (as far as | can tell) on these tabs.

| should point out that | am not a VBA programmer, and that all the macros described in this paper were produced by
recording keystrokes that accomplished the desired tasks. In some case | have done minor editing primarily to clean up
and simplify the macros.
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473 data null : L

473 file ddecmds:

450 put ' [workbook.activate ("Identification™)]':;

451 put ' [run("FERICNAL.ZLS !copy_paste wvalues id tah™)]';

432 put ' [workbook.activate ("Exceptions"™1]"';

433 put ! [run"PERICNAL.XLS 'expand cols™)]';

454 put ! [run("PERICNAL.XLS 'clear lines")]':

435 put !'[workbook.activate ("ivailshilty Fesults")]!';

4536 put ! [run"PERICNAL. LS 'expand cols™)]';

437 put ! [run("PER3ICHNAL.ELS !'clear lines™)]':

458 put !'[workbook.activate ("Baseline Info™)]!': B

439 put ' [run("PERICHNAL.XLS !'expand cols™)]!';

4390 put ! [run"PERICNAL.ELI !'clear lines™)]':

491 stop:

492 run; b’
s E
Qutput - (Untitled) | =] Log - (Untitled) || # Step 15 DDE_Code...

= Dn'test Ln 433, Col1
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! Sub copy paste valuss id tsbh()
P

' copy _paste values id tab Macro

Range (Macl:LCZ™) .Select
Application.CutCopyMode = False
Selection.Copy
Selection.Pastelpecial Paste:=xlPasteValues, Operation:=xlNone,
I :=False, Transpose:=False
Range ("acl"™) .3elect

Fange ("B2Z:AC51™) .3elect
Application.CutCopyMode = False
Felection.Copy
Selection.Pastelpecial Paste:=xlPasteValues, COperation:=xl1MNone,
:=False, Transpose:=False
Range ("C22™) .3elect
End Sub

FkipElanks _ _J

SkipElanks _

T

Sub expand colsi) j

" expand cols Macro
1

I —

Cells.3elect
Cells.EntireColumn. iutoFit
Range ("A1™) .Select

End Zuhk

e of




Sub clear lines() =l

' olear lines Macro
1

Cells.3elect
Selection.Borders(xlDiagonallown) .Line3tyle = x1None
Selection.Borders(xlDiagonallUp) .Lineldtyle = =x1None
Selection.Borders(x1Edgeleft) .Lineltyle = =x1MNone
Selection.Borders (x1EdgeTop) .Line3tyle = x1MNone
Selection.Borders (x1lEdgeBottom) .Lineldtyle = =x1None
Selection.Borders (x1EdgeRight) .Line3tyle = x1MNone
Jelection.Borders(xlInsideVertical) .Linel3tyle = x1None
Selection.Borders(xlInsideHorizontal) .Line3tyle = x1None
Fange ("41") .S3elect

End Sub

[
== of

The next two sections of code deal, in a similar way, with outputting resource level and site level data; the first section
outputs to the ‘Alt’ tab and the second outputs to standard resource tabs. Since the code is similar, the description
below will focus on the standard resource tab.

The code to write out standard resource tabs is, again, embedded in a macro do loop to cycle through all the tabs that
needed to be written for the QSE. The first data step creates macro variables to specify the tab being output; as above,
the proc datasets clears the Excel range, ‘load_inputs’, prior to the output, and the second data step outputs resource
level to the range. The steps are repeated for the site level data; an important difference for site data is the output will
consist of one or more rows based on the number of sites associated with the resource.



= SAS - [Step 15 DDE_Code_Write out ok erids.sas *]

@ File Ecit “iew Tools BEun Soldions  Window Help -8 x
v v De Rl 80 o Ha xX0&
563 if &numerids. > 0 (then $do j = 1 %to enumerids: i
564
565 data _null ;
EB6 ohanwn = input (MLjT,4.)
567 set gse_erid list 1 point = cbhsnum;
568 call symputx ("eridonum®, put (eridoan, 20.) ) ;2
569 call symputx ("tab name”, tab name) ;
570 stop;
571 run;
572
573 proc datasets libk = wylikb noprint;
574 delete load inputs:
575 quit;
576
577 data mylib.load inputs:
575
579 keep eridnum renewal opt in resource Lype resource name baseline
580 analyze_offerl - snalyze offer4 bloutl - hlout4 load s5_gen non s5_gen:
581
582 set gse_erid list 1 (vhere = (eridnum = &eridnum.)];
553
584 output;
585 stop:
586
587 run;
588
589 proc datasets lib = mylib noprint;
590 delete site_inputs;
591 gquit;
59z
593 data mylib.site_inputs:
594
595 keep e2iid sub metering unicue meter id load resource lr in as Site_ownr =2ite name Street
596 city zZipcocode tspdsp ia tsSpdsp ia year tspdsp_name tSpdsp duns noie area wsale meter
597 priv_net onsite_gen gen type load desc;
595
5939 Fet okay_ers_rtah inputs (where = (eridnuw = feridnum.)):;
00 nobs + 1:
601 call symputx ("nobs", nobs);
602
G603 run; -
Output - (Untitled) | ] Log - (Untitled) || [# Step 15 DDE_Code...
IDoubIe click to change current folder % Cocraishibdy Documertsisas user conf Ln 589, Col1

The next data step, shown below, issues DDE commands to activate the tab being processed in either the
‘id_template_copy.xlsx’ or the ‘id_alt_template_copy.xlsx’ workbooks and to run Excel macros that also are stored in
‘personal.xls’. Initially, SAS activates the tab and runs a macro called ‘copy_paste_rtab_template_to_id_template’ or
‘copy_paste_rtab_template_to_id_alt_template’, which is shown below. The macro does a ‘copy — paste’ from
‘rtab_template.xlsx’ (only one tab in this workbook) to the appropriate tab (which was previously exported by SAS using
the ‘fill’ data set) on either the ‘id_template_copy.xlsx’ or the ‘id_alt_template_copy.xlsx’ workbook. This copies all the
fixed information and all the links to the destination workbook.

SAS then runs the Excel macro, ‘copy_paste_values_alt_tab’ shown below to eliminate all the links on the destination
tab. The final set of macros deletes unneeded formats and rows from the destination tab and runs the ‘expand_cols’
macro described earlier. We have also installed the Excel add-in called ‘clear excess formats’ and frequently run it
manually on the final workbooks ... many of ours become quite large, and the add-in reduces them size by large
amounts.
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631 data _null : 2
632 file ddecmds:
633 put ' [workbook.activate ("' "etak_namwe. "' 7))
634 if "ID_Alt Templace™ = "£ID Template.™
635 then put '[run("PERSONAL.ZLZ!'copy paste rtah template to_id alt template™]]';
636 else put ' [run("PERICNAL.XLS'copy_paste_rtab template to id tewplate™)]!':
537 put ' [run("PERSONAL.ZLS !copy paste wvalues_alt teh™)]':
638 put ' [run("PERIONAL.ZLZ!delete stuff"™)]';
539 if &nohs. < 40 then put '[run("PERSONAL.XL3'delete 517)]':
640 glze if gnobs. < 75 then put '[run("PERICONALL.XLI!delece 1017)]':
641 else if &nobs. < 250 then put '[run("PERSONAL.ZLI!delete 301")]1';
632 else if &nobs. < 400 then put '[run("PERSONAL.ZL3!delece_501")]1';
643 put ' [run("PERICNAL.ZLS!expand cols")]"':
5434 stop; B
§45 |
L] run; i
8 A
Output - (Untitled) ‘ E] Log - (Untitlad) Hlﬁ Step 15 DDE_Code...
=1/ Ln 645, Col17
Sub copy paste rtab template to id alt template () -
1
' copy _paste rtabh tewplate to id alt template macro
1
1
Windows ("Rtab Template.xlsx").Activate
Cells.3elect
Jelection.Copy
Windows ("ID Alt Template copy.xlsx™).Activate
betiveSheet . Paste
Fange ("Al1l™) .3elect
End 3Jub
-

Sub copy_paste values alt tsd()

' copy_paste walues alt tab Macro
1

Range ("L1:4F1500") .3elect

Selection.Copy

Zelection.Pasteldpecial Paste:=xlPasteValues, Operation:=xlNone, IkipBlanks _ —J
:=False, Transpose:=False

Application.CutCopylMode = False

Selection.MunberFormat = M@
Range ("A=2") .3elect
End 3ub

=|= 4 ljl




% Microsoft Visual Basic - PERSONAL.XLS - [Module1 (Code)] =13
=

‘#%% File Edit View Insert Format Debug Run  Tools Adddns  window Help  Tvpescuestonforbel = _ &

R R REEREN: W pou @ b S EF Y @] ns, ot _
O MRty a [EE OS2 828 % %
|(General} j |cupyjas’te_ualues_id_tah j

Sub delete 501()

' delete 501 Hacro
' Macro recorded 172872011 by ERCOT
1

Fows ("501:1500") .Select
Selection.ClearContents

FRange ("L1™) .3elect

End Sub

Sub delete stuffi)

1

' delete stuff Hacro

' Macro recorded 1/28/2011 by ERCOT
1

Cells.Replace What:="[Rtsh Template.xlsx]"™, Replacement:="",
Lookdt:=xlPart, JearchOrder:=xlBEyRows, MatchCase:=False, SearchFormat:= _
False, ReplaceFormat:=False

End Sub

=|= 4 Llﬂ

The final section of code issues DDE commands to Excel to save and close the three open workbooks. The currently
active workbook at the beginning of this code is either ‘id_template_copy.xlsx’ or ‘id_alt_template_copy.xlsx’, so the
first ‘save as’ command applies to this workbook. The ‘save as’ command is constructed in the required format using
macro variables for the path and filename. Double quotes are used inside the ‘save as’ command to allow the macro
variables to be resolved, the single quotes are needed by the syntax of the DDE command, and the %unquote unmasks
the single quotes created by the %str function to turn the single quotes into values the SAS compiler recognizes. The
‘sleep” commands are all used to give time for the Excel command to complete before the next command is issued by
SAS. SAS then issues a DDE close command to ‘close’ the currently active workbook.

The next two ‘save as’ and ‘close’ commands are issued to close the remaining two open workbooks, and, when the
second one is closed, a ‘quit’ command is issued to close down Excel. These commands are issued to allow SAS to deal
directly with closing Excel with no user intervention required inside Excel; a simple close command will make Excel open
a dialog box asking the user whether the workbook should be saved. Since ERCOT frequently runs large numbers of
QSEs in a single batch, this smoothes out the process considerably.

The final data step issues system commands to delete the two dummy workbooks that created by the previous step as
well as either the ‘id_template_copy.xIsx’ or ‘id_alt_template_copy.xIsx’ workbooks. This is done as a clean-up to delete
workbooks that are no longer needed and to remove potential conflicts with subsequent iterations inside the ‘run_gse’

macro.



% SAS - [Step 15 DDE_Code_Write out ok erids.sas]

@ File Edit “iew Tools Run Solutions WWindow Help - 8 X
| VinesHE an o B xXO

655 data _null ; ~

656 file ddecmds;

657

658 put sungquote ($str (%' [SAVE.AS ("g£local drive.\ feridpath.\RPT.00013012. &gseduns_frnewe. . erids_okay.xlsx™)1%'));

559 rc = sleepi2):

660 put ' [close] '

6A1 rc = sleepi2):

G6E

663 put sungquote ($stri%' [SAVE.AS ("£local drive.’ stemplatepath. )\ dureeyl.xlsx™)1%')):

664 rc = sleepi2):

GRS put ' [close] '

GAE rc = sleepi2):

667

F11=] put sungquote ($stri%' [SAVE.AS ("£local drive.’ stemplatepath.’dureey2 . x1sx™)1%')):

6RO rc = sleepi2):

570 put '[close] !

671 rc = sleepi2):

672 put ' [guit()]':

673 stop:

674 run

675

676 /% delete template copy and two dumy files between gses %/

a77

=] data _null ;

679 length command § 200;

630 comwand="¢losal drive.™;

6381 call system(command) ;

=3 command="cdh étemp latepath.’ ";

6383 call system(command) ;

684 comwand="del &ID Tewplate. copy.xlsx™;

685 call system(command) ;

636 command="del dunmyl.xlsx";

6387 call system(command) ;

6388 command="del dunmyZ.xlsx";

6389 call system(command) ;

590

= -
£ >
Output- (Untited) | ] Log - Untited) |2 step 15 DDE_Code...
=D Dntest Ln 645, Col 17

Some Additional Tips

When we first started running this code all inputs and outputs to Excel were run using DDE commands; use of the Excel
libname engine greatly speeds up and improves the accuracy and reliability of the processes. Our latest iteration of the
code, as described, eliminates as much as possible use of DDE commands.

From the beginning we have always run a verify step after writing to Excel workbooks with SAS. Though communication
errors seem to have been eliminated with this version of the code, we still, from time to time, find other ‘logic’ errors
when we read the workbook back in with code similar to that shown in the beginning of this paper and running proc
compare to compare the resulting SAS dataset to the one used for the output code.

The code is fun to watch because both SAS and Excel are actively doing things on your desktop; it’s helpful to keep an
eye on the Excel, if the code appears to be hung up. In many cases it’s because Excel has encountered a condition,
usually an error, requiring user input via a dialog box. In these cases, you need to cancel submitted code in SAS and also
shut down Excel manually.

Not surprisingly, diagnosing errors, particularly distinguishing between SAS errors and Excel macro errors is a bit
mysterious ... the error messages are usually very uninformative.



APPENDIX A

Complete Read-in Code

options symbolgen mlogic mprint linesize = 100 msglevel = i;

%global version error;

%let version = 12.3;
%let contract period = 2012 OctJanl3;
%let version error = No;

%let eridpath = d:\test;
%let offerpath = d:\test;
%let reportpath = d:\test;

libname perm "d:\test";

data fnames list (Drop = rc fileid filecount 1)

’

length filename $ 300 ;

rc = filename ("Input", "&offerpath.");
fileid = dopen ("Input");
filecount = dnum(fileid);

DO i = 1 to filecount;

filename = dread(fileid, i)
if upcase(scan(filename,-1,'.")) in('XLS ', 'XLSM', 'XLSX') then Output;

end;
rc = DClose (fileid);

run;

/* create a macro variable of the number of filenames in the folder */
data null ;

set FNames List nobs = numfiles;
call symputx ("numfiles",put (numfiles,4.));
stop;

run;

$let 1 = 2;
$do 1 = 1 %$to &numfiles.;

/* read each workbook and all R-tabs and accumulate in dataset */
%macro read work book;

$let first = 1;

$do i = 2 %Sto 2;

data null ;



obsnum = input("&i.",4.);

set fnames List point = obsnum;
call symputx("filename",put (filename, $300.));
stop;

run;

libname mylib "s&offerpath.\&filename." mixed = yes header = no;

ods trace on;
ods output "Library Members" = tabnames;

proc datasets library = mylib;
quit;

ods output close;
ods listing;

%let numbad = 0;
data tab names 1 (keep = filename tab name) bad tab names (keep = filename
tab name) ;

length tab name $ 35 filename §$ 300;
set tabnames;

filename = "&filename.";

if index(name, "''") > 0 then tab name = "'" || trim(tranwrd(name, "''", "'")) ||
moraw,

else tab name = name;

if length(trim(tab name)) >= 4 then do;
if index(substr(tab _name, 2, length(trim(tab name)) - 2), "'") > 0 &
index (substr(tab_name, 2, length(trim(tab name)) - 2), "&") > 0 then do;
output bad tab names;
call symputx ("numbad",1);
end;
else do;
if upcase(substr(tab name,1,4))
in('AVAI', 'BASE', 'EXCE', 'ID I', 'IDEN', 'RS$', 'SHEE')

| index (tab name, 'Print Area') > 0 then delete;
else output tab names 1;
end;
end;
else if upcase(tab _name) "= 'R$' then output tab names 1;
run;
%1f &numbad. = 1 %then %do;
Sput ;
$put %str (ERROR: !!!itrrrrrill Tab Name with Invalid Characters in Workbook
B
sput ;
send;

$let dset = mylib.'identification$'n ;
%let dsid2 = %Ssysfunc (open (&dset.));
%$if &dsid2. %$then %do;

%$let rc = Ssysfunc(close(&dsid2.));
%end;
%let rc=%sysfunc(close(&dsid2.));

data miss_id tab;



length filename $ 300;
filename = "";
run;
$if &dsid2. = 0 %then %do;
Sput ;
Sput Sstr(ERROR: !!!Hiirtiiill Tdentification Tab Missing !!!P0brirrrrrrrrrrrr )
Fput ;
data miss_id tab;
length filename $ 300;

filename = "&filename.";

run;
%end;

%else %do;

data version (keep = version id temp merge var);
length version id $ 5;
set mylib.'identification$'n;
version_ id = compress (£27);

temp merge var = 1;
output;
stop;
run;
data identification (keep = gsename gseduns temp merge var id infol - id info23);
length gsename gseduns id infol - id info23 $64.;
array id info{23} $ id infol - id info23;
retain gsename gseduns id infol - id info23;

set mylib.'id input area'n ;

if n =1 then gsename = f2;

else if n = 2 then gseduns = f2;

if (n > 3& n <=4) | (n >66& n <=11) | ((n >= 13 & n <= 17)
| (n >= 19 & n <=23) | (n >= 25 & n_ <= 29) then do;
i+ 1;
id info{i} = £2;
if 1 = 2 then id info2 = upcase(id info2);
temp merge var = 1;
if i = 23 then output;

end;

run;

data identification 1;
merge identification version;
by temp merge var;

run;

data null ;
set tab names 1 nobs = numtabs;
put numtabs=;
call symputx ("numtabs",put (numtabs,4.));
stop;

run;



%do j = 1 S$to &numtabs.;
data tab names 2 (keep = tab name temp merge var) ;
length tab name quote $ 300;

obsnum = input("&j.",4.);

set tab names 1 point = obsnum;
if substr(tab name, 1, 1) = "'" & substr(tab name, length(trim(tab name)),
1) — mwIin
& index (substr(tab name, 2, length(trim(tab name)) - 2), "'") > 0 then do;
tab name quote = 'sheet = "' || trim(put(tab_name, $300.)) || '"';
call symputx("sheet", tab name quote);
end;
else if substr(tab name, 1, 1) = "'" & substr(tab name,
length (trim(tab name)), 1) = "'" then do;
tab name quote = "sheet = " || trim(put(tab_name,$300.));
call symputx("sheet", tab name quote);
end;
else do;
tab name quote = "sheet = '" || trim(put(tab_name,$300.)) [ "',
call symputx("sheet", tab name quote);
end;
temp merge var = 1;
output;
stop;
run;
proc import datafile="&eridpath.\&filename." replace out = import resource
dbms = excel;
mixed = yes;
getnames = no;
scantext = yes;
&sheet.;
run;

data import resource 1;
set import resource;
temp merge var = 1;
run;

data resource (keep = version resource filename tab name renewal opt in
resource type
resource name baseline analyze offerl - analyze offerd
esiid sub metering unique meter id load resource lr in as site ownr site name
street city zipcode tspdsp ia tspdsp ia year tspdsp name tspdsp duns
noie area wsale meter priv_net onsite gen gen type load desc
temp merge var eridnum rundate);

length version resource $ 5 filename $ 300 tab name $ 35
resource type resource name baseline $ 64 renewal opt in $ 3
esiid $§ 64 sub metering $ 3 unique meter id $ 64 load resource lr in as $ 3
site ownr site name § 64 street city $64 zipcode $5. tspdsp ia $ 3



tspdsp ia year tspdsp name tspdsp duns $64. noie area wsale meter
priv_net onsite gen $3. gen type $30. load desc $256.
analyze offerl - analyze offerd4 $ 3;

format rundate datetime20.;

retain version resource temp merge var filename tab name renewal opt in

resource_ type

do;

resource name baseline analyze offerl - analyze offer4 eridnum rundate;

merge import resource 1 tab names 2;
by temp merge var;

if tab name = 'Alt' then baseline = 'ALTERNATE';
if n =1 then do;
temp merge var = 1;
*tab name = substr("&sheet.", 9, 1);
tab name = translate(tab name, " ", sy ;
filename = "&filename.";
rundate = datetime();
eridnum = round (100 * (rundate - "01jun2009:01:00:00"dt),1);
version resource = £27;
end;
else if n >= 2 & n <=5 & tab name "= 'Alt' then do;
if n = 2 then do;
renewal opt in = '';
resource type = £3;
analyze offerl = upcase(f5);
end;
else if n = 3 then analyze offer2 = upcase(£f5);
else if n = 4 then do;
resource name = fl;
if resource name = '' then resource name = 'Missing Resource Name';
baseline = upcase(£f3);
analyze offer3 = upcase(f5);
end;
else if n = 5 then analyze offer4 = upcase(£f5);
end;
else if (tab name = 'Alt' & n_ >= 4) | (tab name "= 'Alt' & n_

esiid = compress(fl, "' ");
sub metering = upcase (f2);

unique meter id = £3;

if esiid > '' & unique meter id = '' & sub metering = "'
then sub metering = 'NO';

load resource = upcase (f4);

lr in as = upcase(f5);

site ownr = f6;

site name = f7;

street = £8;

city = £9;

zipcode = £10;

tspdsp ia = upcase(fll);
tspdsp ia year = fl2;
tspdsp name = £f13;

tspdsp duns = f14;

noie area = upcase(fl5);
wsale meter = upcase(f16);
priv_net upcase (£17) ;
onsite gen = upcase (f18);
gen type = £19;

load desc = f20;

if esiid > '' | unique meter id > '' then output;

then



else if esiid = & unique meter id =

& (sub_metering > '' | unique meter id > '' | load resource > '' |
| site ownr > '' | site name > '' | street > '' | city > '' | zipcode >
| tspdsp ia > '' | tspdsp ia year > '' | tspdsp name > '' | tspdsp duns
| noie area > '' | wsale meter > '' | priv net > '' | onsite gen > "'
| gen type > '' | load desc > '') then
put /// 'esiid and umi both blank ' filename = tab name = /// '';

end;

run;

%$let dset = work.resource;
%let dsid3 = %sysfunc (open (&dset)) ;

%$if &dsid3 %$then %do;

%let numloads =%sysfunc(attrn(&dsid3,NOBS)) ;

%let rc = %$sysfunc(close(&dsid3));
%end;

%let rc=%sysfunc(close(&dsid3));
%$if &numloads. > 0 %$then %do;

data combine id resource bad version (keep = gsename eridnum);

merge identification 1 (in = inl) resource (in = in2);
by temp merge var;

if ~inl | %in2 | compress(version id) "= "&version."
| compress (version resource) "= "&version." then do;
output bad version;
call symputx("version error", "Yes");
end;
output combine id resource;
run;

proc sort data
by eridnum;
run;

bad version nodupkey;

proc sort data = combine id resource;
by eridnum;
run;

data combine id resource 1 bad version 1 (keep = gsename filename tab name) ;
merge combine id resource bad version (in = inl);
by eridnum;
if "inl then output combine id resource 1;
else if first.eridnum then output bad version 1;

run;
$if &first. = 1 Sthen %do;

data all resources;
set combine id resource 1;
run;

data all bad versions;
set bad version 1;
run;



data all tab names;
set tab names 1;
run;

data all bad tab names;
set bad tab names;
run;

data all miss id tab;

set miss id tab (where = (filename > ''));
run;

$let first = 0;

%end;
%else %do;

proc append base all resources data = combine id resource 1;

run;

proc append base all bad versions data = bad version 1;

run;

proc append base = all tab names data = tab names 1;
run;

%end;
%end;
%end;
%end;

proc append base all bad tab names data = bad tab names;

runy;

proc append base = all miss id tab data = miss id tab (where = (filename > ''));
run;

%end;
$mend;
sread work book;

libname mylib clear;

%macro check errors;
%let tabs not read = No;
data all tab names 1;
set all tab names;
'

tab name = translate(tab name,' ', 'S$'");

run;



proc sort data = all tab names 1 out =
by filename tab name;

run;

proc sort data = all resources out =
by filename tab name;

run;

data tabs not read (keep = filename tab

merge all tab names 2 (in = inl)

by filename tab name;

if inl & "in2;

call symputx("tabs not read", "Yes");

run;
%1f &tabs not read. =
sput;
%put %str (ERROR:

data set trerrrrrrrrrrrrrrrrrrrrrred
sput;

send;
%let all bad tab names =
data null ;

set all bad tab names ;
if filename > '';
call symputx("all bad tab names",

run;

%1if &all bad tab names. =
%put ;
%put %str (ERROR:
- Check 'all bad tab names'
sput ;
%end;

sas data set

$1f &version error. = Yes %then %do;
Sput;
sput %str (ERROR:
'All bad versions' sas data set
sput;

%end;

all resources 1

Tab Name (s)

all tab names 2 nodupkey;

all resources 1;

name) ;

(in = in2);

Tabs Not Read Error - Check 'tabs not read'

"YeS") :

);

Submission Form Version Error Found - Check

)7

sas

with Invalid Characters found in Workbook



$let all miss _id tab = No;
data null ;
set all miss id tab ;

if filename > '';
call symputx("all miss id tab", "Yes");

run;

%1f &all miss id tab. = Yes %then %do;
gput ;
%put %$str(ERROR: !!!!I1i1rttitll Missing Identification Tab(s) found in Workbook -
Check 'all miss id tab' sas data set !!lllIlDibibirbrbrbrbr ),
Sput ;
%end;

$mend;

scheck errors;



APPENDIX B

Complete Write-out Code

options noxwait noxsync symbolgen mlogic mprint linesize = 200 msglevel = i;

%let contract period = 2012 OctJanl3;
%let local drive = d:; * enter the drive letter for the templates and output
path ;

/* path to write xls files and to see if they already exist for this batch */
%let eridpath = Emergency Interruptible Load\&contract period.\00 resource
Identification\3 Outgoing erids\okay;

%let templatepath = Emergency Interruptible Load\&contract period.\00 resource
Identification\DDE Templates;

libname perm "Z:\Emergency Interruptible Load\&contract period.\00 resource
Identification\sas datasets";

/**************************************************/

/* create dataset of gsenames and count of erids */
/**************************************************/
data okay ers inputs (keep = eridnum gsename gseduns renewal opt in resource name

resource_type load type baseline analyze offerl - analyze offer4 bloutl - blout4
load ss_gen non_ss gen esiid sub metering unique meter id load resource
lr in as site ownr site name site name street city zipcode tspdsp ia tspdsp ia year
tspdsp name tspdsp duns noie area wsale meter priv net onsite gen gen type load desc
id infol - id info23);

length eridnum 8 gsename gseduns $ 64 renewal opt in $ 3 resource type resource name

baseline $ 64 analyze offerl - analyze offer4 $ 3 bloutl - blout4 bloutl - blout4
load

ss_gen non_ss _gen $ 30 esiid $ 64 sub metering $ 3 unique meter id $ 64 load resource

lr in as $ 3 site ownr site name street city $ 64 zipcode $ 5 tspdsp ia $ 3
tspdsp ia year

tspdsp name tspdsp duns $ 64 noie area wsale meter priv net onsite gen $ 3 gen type $
30

load desc $ 256 id infol - id info23 $ 64;

set perm.ers inputs okay final;

renewal opt in = '';

load = 'Load';

ss_gen = 'Self-Serving Gen';

non_ss_gen= 'Non Self-Serving Gen';

if blinel = 1 then bloutl = 'DEFAULT-REGRESSION';

if bline2 = 2 then blout2 = 'DEFAULT-MID 8 OF 10';

if bline3 = 3 then blout3 = 'DEFAULT-MATCHING DAY PAIR';

blout4d = 'ALTERNATE';

if baseline = '' & blinel = . & bline2 = . & bline3 = . then baseline = 'ALTERNATE';
run;

data okay ers inputs 1 (drop = temp tab name more i numbers letters);
length tab name $ 29 temp tab name $ 64;

set okay ers inputs;



if resource name = '' then tab name = 'Alt';

else do;
temp tab name = compress (resource name, "'");
temp tab name = compress(temp tab name, '"');
temp tab name = translate(temp tab name," ",
"OlR#SSNEX () _A-={} I [I\:;<>2, 0/
temp tab name = compbl (temp tab name);
temp tab name = translate(temp tab name,"~", " ");
more = 1;
do i = 64 to 1 by - 1 while (more = 1);
if substr(temp tab name,i,1l) = '~' then substr(temp tab name,i,1l) = ' ';
else more = 0;
end;
tab name = compbl (substr (translate(temp tab name, ' ', '~"),1,26));
if substr(tab name, 26,1) = ' ' then tab name = substr(tab name, 1, 25);
letters = 'ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopgrstuvwxyz';
numbers = '1234567890"';
if verify(substr(tab name,1,3), letters) = 0
& verify(compress (substr(tab name,4)), numbers) = 0
& substr (tab name,4) > "'
then tab name = substr(tab name,1,3) || ' ' || substr(tab name,4);
else if verify(substr(tab name,1,2), letters) = 0
& verify (compress (substr(tab name, 3)), numbers) = 0
& substr(tab_name,3) > "'
then tab name = substr(tab name,1,2) || ' ' || substr(tab_name,3);
else if verify(substr(tab name,1,1), letters) = 0
& verify (compress (substr(tab name,2)), numbers) = 0
& substr(tab name,2) > "'
then tab name = substr(tab name,1,1) || ' ' || substr(tab name,2);
if verify(substr(tab name,1,1), letters) "= 0 then tab name = ' ' || tab name;
tab name = upcase (tab name) ;
end;
run;
proc sort data = okay ers inputs 1;
by gseduns tab name eridnum;
run; B
data okay ers rtab inputs okay ers alt inputs ;
drop count;
set okay ers inputs 1;
by gseduns tab_ name eridnum;
if tab name "= 'Alt' then do;
if first.tab name then count = 0;
if first.eridnum then count + 1;
if count > 1 & count < 100 then
tab name = translate(compbl (substr(tab name,1,26) || put(count,2.)),' ',"' ");
output okay ers rtab inputs;
end;
else output okay ers alt inputs;
run;
proc sort data = okay ers rtab inputs out = gse erid list nodupkey;

by gseduns tab name eridnum;
run;

proc freq data = okay ers inputs 1 noprint;



tables gsename * gseduns / out = gse list;
run;

/********************************************/

/* create macro variable of number of gses */
/********************************************/

%let numgses = 0;

data null ;

set gse list nobs = numgses;
call symputx ("numgses", put (numgses,5.));
stop;

run;

%macro run_gse;

data fill;
a=1; b =1; ¢c = 1;
if a > 1;

run;

/* loop through QSEs */
%$if &numgses. > 0 $then %do i = 1 %to &numgses.;

data null ;
obsnum = input("&i",4.);
set gse list point = obsnum;
call symputx ("gseduns", put (gseduns, $64.));
call symputx("gseduns fname",put (input (gseduns,13.),z16.));
stop;
run;

/* set macro numerids to the number of r tabs for gse being processed */
%let numerids = 0;
/* create a file of eridnums for this gse */
data gse erid list 1 ;
set gse erid list (where = (gseduns = "&gseduns."));
numerids + 1;
call symputx ("numerids",numerids) ;
run;
/* set macro variable for the template to be used (with or without and Alt tab) */
%let ID Template = ID Template;

data null ;

set okay ers alt inputs (where = (gseduns = "&gseduns."));
call symputx ("ID Template", "ID Alt Template");
stop;

run;

/* copy ID Template.xlsx into ID Template copy.xlsx */

data null ;
length command $ 200;
command="&local drive.";
call system(command) ;
command="cd\&templatepath.\";
call system(command) ;



command="copy &ID Template..xlsx &ID Template. copy.xlsx";
call system(command) ;

run;
%1if &numerids. > 0 %then %do j = 1 %to &numerids.;

/* create tabs for all the R tab names needed for this gse */

data null ;
obsnum = input("&j",4.);
set gse erid list 1 point = obsnum;
call symputx("tab name", tab name);
stop;

run;

proc export data = fill outfile =
"&local drive.\&templatepath.\&ID Template. copy.xlsx";
sheet="&tab name.";

run;

%end;

data messages erids okay ;
set perm.messages_erids okay;
where gseduns = "&gseduns." ;
run;

proc sort data = messages erids okay ;
by gsename resource name tab name eridnum esiid unique meter id;
run;

data rtabs _with messages (keep = gsename resource name tab name eridnum)
alttabs with messages

(keep = gsename resource name tab name eridnum esiid unique meter id);

set messages erids okay ;

if messagel *= '' | message?2 "= '' | message3 "= '' | messaged "= "'
| message5 "= '' | message6 "= '' | message n "= "'
| message s *= '' | message u "= '"';

if tab _name = 'Alt' then output alttabs with messages;

else output rtabs with messages;

runy;

proc sort data = rtabs with messages nodupkey;
by gsename resource name tab name eridnum;
run;

proc sort data = alttabs with messages nodupkey;
by gsename resource name tab name eridnum esiid unique meter id;
run;

data messages rtabs okay;

length gsename gseduns $ 64 renewal opt in $ 3 resource name resource_ type
load type baseline esiid $ 64 sub metering $ 3 unique meter id $ 64 load resource
lr in as $ 3 street city $ 64 zipcode $ 5 messagel - message6 message n message_ s
message u $ 200 site ownr site name $ 64 tspdsp ia $ 3 tspdsp ia year tspdsp name
tspdsp duns $ 64 analyze offerl - analyze offer4 noie area wsale meter priv_net
onsite gen $ 3 gen type $ 30 load desc $ 256 filename $ 300 tab name $ 30;

merge messages erids okay alttabs with messages (in = inl);
by gsename resource name tab name eridnum esiid unique meter id;



if inl;
renewal opt in

’

run;
data messages alts okay;

length gsename gseduns $ 64 renewal opt in $ 3 resource name resource type
load type baseline esiid $ 64 sub metering $ 3 unique meter id $ 64 load resource
lr in as $ 3 street city $ 64 zipcode $ 5 messagel - message6 message n message_s
message u $ 200 site ownr site name $ 64 tspdsp ia $ 3 tspdsp ia year tspdsp name
tspdsp duns $ 64 analyze offerl - analyze offer4 noie area wsale meter priv_net
onsite gen $ 3 gen type $ 30 load desc $ 256 filename $ 300 tab name $ 30;

inl);

merge messages erids okay rtabs with messages (in
by gsename resource name tab name eridnum;

if inl;

renewal opt in !

L
I

run;
data messages erids okay 1;

length gsename gseduns $ 64 renewal opt in $ 3 resource name resource_ type
load type baseline esiid $ 64 sub metering $ 3 unique meter id $ 64 load resource
lr in as $ 3 street city $ 64 zipcode $ 5 messagel - message6 message n message_s
message u $ 200 site ownr site name $ 64 tspdsp ia $ 3 tspdsp ia year tspdsp name
tspdsp duns $ 64 analyze offerl - analyze offer4 noie area wsale meter priv net
onsite gen $ 3 gen type $ 30 load desc $ 256 filename $ 300 tab name $ 30;

set messages rtabs okay
by gsename resource name
if eridnum > .;
/* output resource level
if first.resource name |

/* blanks out load level

else do;
gsename
messagel
output;

end;

/* insert blank line afte

’
T .
’

gseduns

if last.eridnum & eridnum >

gsename = ''; gseduns =
resource type = ''; loa
unique meter id = ''; 1
zipcode = ''; messagel
messageb = ''; messageb6
site ownr = ''; site na
tspdsp name = ''; tspds
analyze offer3 = ''; an
priv _net = ''; onsite g
filename = ''; tab name
output;
end;
run;
proc export data = messages

outfile

"g&local drive.\

messages_alts okay;
tab name eridnum esiid unique meter id;

messages */

tab name = 'Alt' then output;

info on the esiid rows */

’

T .
’

T .
’

= baseline =

resource name

r last load */

then do;

'"; renewal opt in = ''; resource name = '';
d type = ''; baseline = ''; esiid = ''; sub metering = '';
ocad resource = '"'; lr in as = ''; street = ''; city = '";
= ''"; message2 = ''; message3 = ''; messaged = '';

= '"'"; message n = ''; message s = ''; message u = '';
me = ''; tspdsp ia = ''; tspdsp ia year = '';
p_duns = ''; analyze offerl = ''; analyze offer2 = '";
alyze offer4d = ''; noie area = ''; wsale meter = '';
en = ''; gen type = ''; load desc = ''; eridnum = .;

— vv,.
_erids okay 1

stemplatepath.\&ID Template. copy.xlsx" replace;



Sheet = "Exceptions";
run;

/* writes out availability results to workbooks */

data erid avail results;
length resource name site name $ 64;

set perm.erid avail results;

where gseduns = "&gseduns." ;
run;
proc sort data = erid avail results ;

by gsename resource name eridnum esiid unique meter id contract period
time period;
run;

data erid avail results
(keep = gsename resource name esiid unique meter id site name
min esiid ct contract period time period min mw mw 1lst pctile mw 95th pctile

avg _mw eridnum);

length gsename resource name site name esiid unique meter id
contract period $ 64 time period $12 offer mw min mw mw_1st pctile
mw_95th pctile avg mw min esiid ct eridnum 8 ;

label gsename = "QSE Name" resource name = "Resource Name" esiid = "ESI ID"
unique meter id = "Unique Meter Id" site name = "Site Name"
contract period = "Analysis Months" time period = "Time Period"
offer mw = "Offer MW" min mw = "Minimum Base Load MW"
min esiid ct = "Number of Loads Analyzed"
min mw = "Minimum MW"
mw_1st pctile = "lst Percentile Load MW"
mw_95th pctile = "95th Percentile Load MW" avg mw = "Average Load MW";

set erid avail results;
by gsename resource name eridnum esiid unique meter id contract period

time period;
output;

/* make a blank row between each contract period */
if last.contract period then do;

gsename = '' ; resource name = ' '; esiid= ' '; unique meter id = '';
site name = ' '; contract period = ' '; time period = ' '; offer mw = .;
min esiid ct = .; mw 95th pctile = .; avg mw = .; min mw = .; mw_1st pctile
eridnum = .; load resource = ''; lr in as = '';
output;
end;

/* make a blank row between each contract period */
if last.resource name then do;

gsename = '' ; resource name = ' '; esiid= ' '; unique meter id = '';
site name = ' '; contract period = ' '; time period = ' '; offer mw = .;
min esiid ct = .; mw 95th pctile = .; avg mw = .; min mw = .; mw_1st pctile
eridnum = .; load resource = ''; lr in as = '';
output;
end;
run;
proc export data = erid avail results
outfile = "&local drive.\&templatepath.\&ID Template. copy.xlsx" replace;
Sheet = "Availabilty Results";

run;



/* writes out baseline results to workbooks

data compare ranking report;

length resource name site name $ 64;

set perm.compare ranking report;

where gseduns = "&gseduns." ;
run;
proc sort data = compare ranking report;

*/

by gsename resource name eridnum esiid unique meter id contract period;

runy;

data export baseline info
(keep = gsename resource name contract period esiid unique meter id
site name RSquare MAPE P90 kW Confidence P95 kW Confidence

P99 kW Confidence Baseline eridnum);

length gsename resource name site name esiid unique meter id contract period
Baseline $ 64 RSquare MAPE P90 kW Confidence P95 kW Confidence
P99 kW Confidence eridnum 8. ;

set compare ranking report;

by gsename resource name eridnum esiid unique meter id

where gseduns = "&gseduns." ;

/* inserts blank row after load level messages*/

ou

tput;

if last.contract period then do;

RSquare = .;

MAPE = .;

P90 kW Confidence
P95 kW Confidence
P99 kW Confidence
Baseline = ' ';
resource name =
gsename = '';
contract period
esiid = ' ';
unique meter id =
site name = ' ';

site name contract period;

eridnum = .;
gsenum = .;
output;
end;
run;
proc export data = export baseline_ info
outfile = "&local drive.\&templatepath.\&ID Template. copy.xlsx" replace;
Sheet = "Baseline Info";
run;

x "'C:\Program Files\Microsoft Office\OFFICEl2\excel.exe'";

data null ;
rc = sleep(2);
stop;

run;

filename ddecmds dde

/* open the input data.xlsx workbook */

'excel|system';



data null ;

rc = sleep(l);
file ddecmds;
put Sunquote ($str(%'[open("&local drive.\&templatepath.\input data.xlsx")1%'));
stop;
run;

data null ;

rc = SLEEP (1) ;

file ddecmds;

put %unquote(%str(%'[open("&local_drive.\&templatepath.\Rtab_Template.xlsx")]%'));
run;

data null ;
rc = SLEEP(1);
file ddecmds;

put
sunquote ($str (%' [open("&local drive.\&templatepath.\&ID Template. copy.xlsx")]%'));
run;

/* identification information for the QSE being processed */

/* pull the input data needed from the permanent sas dataset */

/* and output to the 'input data.xlsx' workbook in the 'id inputs' range */

/* the 'ID Alt Template copy.xlsx' workbook which ends up being the saved gse
workbook */

/* has links to the 'input data.xlsx' workbook */

libname mylib "&local drive.\&templatepath.\input data.xlsx";
proc datasets lib = mylib noprint;

delete id inputs;
quit;

data mylib.id inputs;

keep gsename gseduns id infol - id info23 sub typel sub type2;

set okay ers inputs 1 (where = (gseduns = "&gseduns."));
id info2 = '';
sub _typel = 'l0m Procurement Offer'
sub _type2 = '30m Procurement Offer'
output;
stop;
run;

data null ;
file ddecmds;
put '[workbook.activate ("Identification™)]';

put '[run("PERSONAL.XLS!copy paste values id tab")]';
put ' [workbook.activate ("Exceptions")]';

put '[run ("PERSONAL.XLS!expand cols")]"';

put 'I[zr ("PERSONAL.XLS!clear lines")]';

put '[workbook actlvate("AvallablltyiResults")]';

put '[r un("PERSONAL XLS!expand cols")]'

put '[run("PERSONAL.XLS!clear lines")]';

put '[workbook activate ("Baseline Info")]';

put '[run ("PERSONAL.XLS!expand cols")]"';

put '[run ("PERSONAL.XLS!clear lines")]';

stop;



run;
%if &ID Template. = ID Alt Template %then %do;
proc datasets 1lib = mylib noprint;
delete load inputs;
quit;

data mylib.load inputs;

keep eridnum renewal opt in resource type resource name baseline

analyze offerl - analyze offer4 bloutl - blout4 load ss_gen non_ss _gen;
set okay ers alt inputs (where = (gseduns = "&gseduns."));
output;
stop;
run;

proc datasets lib = mylib noprint;
delete site inputs;
quit;

data mylib.site inputs;

keep esiid sub metering unique meter id load resource lr in as site ownr
site name
street city zipcode tspdsp ia tspdsp ia year tspdsp name tspdsp duns noie area
wsale meter priv_net onsite gen gen type load desc;

set okay ers alt inputs (where = (gseduns = "&gseduns."));
output;

nobs + 1;
call symputx("nobs", nobs);

run;

data null ;
file ddecmds;
put '[workbook.activate ("Alt")]';
put '[run("PERSONAL.XLS!copy paste values alt tab")]';
if &nobs. < 40 then put '[run("PERSONAL.XLS!delete 51")]"';
else if &nobs. < 75 then put '[run ("PERSONAL.XLS!delete 101")]"';
else if &nobs. < 250 then put '[run ("PERSONAL.XLS!delete 301")]1';
else if &nobs. < 400 then put '[run("PERSONAL.XLS!delete 501")]1"';
put '[run("PERSONAL.XLS!expand cols")]';
stop;

run;

proc datasets lib = mylib noprint;
delete site inputs;

quit;
%end;
%1f &numerids. > 0 %then %do j = 1 %to &numerids;

data null ;
obsnum = input("&j",4.);
set gse erid list 1 point = obsnum;
call symputx ("eridnum",put (eridnum,20.));



call symputx("tab name", tab name);
stop;
run;
/* delete contents of cells in the load inputs range ... excel engine cannot */
proc datasets lib = mylib noprint;
delete load inputs;
quit;
data mylib.load inputs;

keep eridnum renewal opt in resource type resource name baseline

analyze offerl - analyze offer4 bloutl - blout4 load ss gen non_ss_gen;
set gse erid list 1 (where = (eridnum = &eridnum.));
output;
stop;
run;
/* delete contents of cells in the load inputs range ... excel engine cannot

replace values */

proc datasets lib = mylib noprint;
delete site inputs;
quit;

data mylib.site inputs;

keep esiid sub metering unique meter id load resource lr in as site ownr
site name
street city zipcode tspdsp ia tspdsp ia year tspdsp name tspdsp duns noie area
wsale meter priv_net onsite gen gen type load desc;

set okay ers rtab inputs (where = (eridnum = &eridnum.));
nobs + 1;
call symputx ("nobs", nobs);

run;

data null ;
file ddecmds;

put '[workbook.activate("'"&tab name."'")]';
if "ID Alt Template" = "&ID Template."
then put '[run("PERSONAL.XLS!copy paste rtab template to id alt template")]';
else put '[run("PERSONAL.XLS!copy paste rtab template to id template")]';
put '[run("PERSONAL.XLS!copy paste values alt tab")]';

put '[run ("PERSONAL.XLS!delete stuff")]';
if &nobs. < 40 then put '[run("PERSONAL.XLS!delete 51")1';

else if &nobs. < 75 then put '[run ("PERSONAL.XLS!delete 101")]"';
else if &nobs. < 250 then put '[run ("PERSONAL.XLS!delete 301")]';
else if &nobs. < 400 then put '[run ("PERSONAL.XLS!delete 501")]"';
put '[run ("PERSONAL.XLS!expand cols")]"';
stop;
run;
send;

libname mylib clear;

/* save and close the template copy workbook with an MIS compatible file name */



/* and save and close the two dummy files for the other two open workbooks */
/* (this avoids having to respond in excel to okay losing the changes) */

data null ;
file ddecmds;

put
sunquote ($str (%' [SAVE.AS ("&local drive.\&eridpath.\RPT.00013012.&gseduns fname..erids oka
y.xlsx")1%"));

rc = sleep(2);
put '[close]';
rc = sleep(2);

put S%unquote ($str (%' [SAVE.AS("&local drive.\&templatepath.\dummyl.xlsx")]1%"'));

rc = sleep(2);
put '[close]';
rc = sleep(2);

put S%unquote ($str (%' [SAVE.AS("&local drive.\&templatepath.\dummy2.xlsx")]1%"'));

rc = sleep(2);
put '[close]';
rc = sleep(2);
put '[quit()]"';
stop;

run;

/* delete template copy and two dummy files between gses */

data null ;
length command $ 200;
command="&local drive.";
call system(command) ;
command="cd\&templatepath.\";
call system(command) ;
command="del &ID Template. copy.xlsx";
call system(command) ;
command="del dummyl.xlsx";
call system(command) ;
command="del dummy?2.xlsx";
call system(command) ;

run;
%end;

%mend;
srun_gse;



