PowerTrack™ EMS Solution

Complete Monitoring & Control for Your Storage and Hybrid Solar + Storage Assets

¢ Real-time data monitoring with
99.99% average uptime

¢ Integrated Stem software solution for
portfolio-wide management

e Redundant communication paths
eliminate single points of failure

¢ Intuitive edge and cloud user e Centralized configuration for controls, o UPS-backed power supply for
interfaces data collection and storage uninterrupted control during grid
e DNP3, Modbus, OPC-UA, IEC 61850, e Vertical scalability from individual events

and IEC 60870 compatible

e Configurable interfaces with
Human-Machine Interface (HMI)

unit to entire portfolio

e Hot-standby EMS/PPC with automatic

failover

e SOC2 Type Il / NIST 800-53 audited
and NIS2-compliant

PowerTrack EMS Solution Architecture

Example PV + BESS Hybrid Architecture

PowerTrack EMS connects your on-site equipment with
cloud intelligence. We combine proven hardware, including
Advantech and SEL, with transparent software, giving you
complete visibility and control without vendor lock-in.

Technical Highlights
System Compatibility

;u‘“’"

3 Party

* Integrated AC/DC battery block and modular Battery
Energy Storage Systems (BESS)

e Comprehensive monitoring for hybrid assets (BESS & PV)

o Equipment monitoring: capacitor banks, switchgear,
inverters, and trackers

R .
<4—— Controls

EMS: Energy Management System
U: User Interface

PPC: Power Plant Controller

PCS: Power Conversion System
BESS: Battery Energy Storage System
PV: Photovoliaic

Benefits for PV Hybrid Site Owners

Set priorities that Earn from multiple
maximize your revenue streams
revenue simultaneously

Coordinated response to grid
events and interconnection
requirements

Integrate with any optimizers, immediately
unlocking access to wholesale energy
markets and ancillary services

Power Plant Controller (PPC) Control Modes

PowerTrack PPC's certified architecture puts the owner in control. Choose from a dozen specialized modes for grid services revenue:
frequency response, voltage support, energy arbitrage, and more. Stack multiple revenue streams with proven grid code compliance.

Frequency Management

Voltage Management Power Management System Control
Fast Frequency Response (FFR)

Frequency Containment Reserve
(FCR) - Primary Frequency Control*

Active Power Limiting
Active Power Curtailment

Automatic Voltage

Regulation (AVR) Dynamic SOC Control

Frequency Watt Control

Primary Frequency Control or
Frequency Response

Volt-VAR Control

Reactive Power-Voltage
Control or Q(U) Control

Automatic Generation Control (AGC)

Manual Frequency Restoration Reserve
(mFRR) - Tertiary Frequency Control

Fixed Power Factor
Constant Cos ¢ Control

Dispatch Regulation Reserve

VAR Control i
I . i i SOC Waypoint
Power Oscillation Dampin . Automatic Frequency Restoration
ping Reactive Pcévg/r?trrgontrol wre@ Reserve (aFRR) - Secondary SOC Scheduling

Frequency Control

*EMEA Nomenclature
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PowerTrack™ EMS & PPC Technical Specifications

Stem integrates EMS and PPC functionalities within a unified computing platform.
This architectural integration reduces signal latency, eliminates inter-device communication
dependencies, and minimizes potential points of failure across the control chain.

Hardware

Type

GENERAL

Certification

Dimensions
Mounting

Power Requirements

Power Consumption

SYSTEM HARDWARE
Processor

Memory

Storage

1/0
Serial Ports

LAN

uUsB

Isolated DI/O

Displays

Power Connector
ENVIRONMENT

Operating Temperature

Storage Temperature

Relative Humidity

Shock Protection

Ingress Protection

Industrial PC

CE, FCC, UL 61010-2-201,
ccc, BSMI

35 x 105 x 150 mm
DIN-rail
10 - 36 Vdc

21 W Typical
47 W Peak

1.6 -1.8 GHz
8 GB DDR3, 1600 MHz

1x 2.5" SSD/HDD
1x M.2 B key 2242 SSD

2 x RS-232/422/485

2 x10/100/1000 Mbps IEEE 802.3u (RJ45)
3xUSB3.2gen1,1xUSB 2.0

8 x Digital Input Channels
8 x Digital Output Channels

2 x DP 1.2, up to 4K @ 60 Hz

1x 2-pin terminal block

-40to 70 °C / -40 to 158 °F
-40to 85°C/-401t0185 °F
95% RH @ 40 °C/104 °F
Non-condensing

Operating, IEC 60068-2-27, 60G

IP40

U

SEL 3355

Industrial PC

CE, FCC, 47 CFR 15 B Class A,
UKCA, UL

133 x 288 x 465 mm
19" 3U

Rack Mount

38-58Vdc (LV)
HV PS Available

49 W Typical
69 W Peak

2.5 GHz
4 -16 GB DDR3, 1333 MHz

4 x Industrial SATA or
2 x Consumer SATA

2 x EIA - 232 Ports
2 RJ45

4 x Rear Panel USB 2.0
2 Front Panel USB 2.0

1x DVI-I
1x DVI-D
1x DP 1.1, up to 1920x1200

120/240 V Terminal Block

-40to 75°C/-401t0 167 °F
-40to 85°C/-401t0185 °F

5% t0 95%
Non-condensing

IEC 60255-21-2:1988

Bump Class 1
Response Class 2

IP30
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Stem_PowerTrack_EMS_Technical_One-Pager_EMEA_Source/README.md

# PowerTrack EMS Technical Overview EMEA — editable source

This package preserves the approved two-page version 39 design. The editable source is `document.html`, including its commented CSS and inline SVG page canvases. All copy is ordinary editable `<text><tspan>…</tspan></text>` text in that HTML. The file does not contain a PDF background or a screenshot of either page.

## Rebuild

Use Python 3.10 or later in an environment with Pango, Fontconfig, and the native libraries required by WeasyPrint. On Debian/Ubuntu, Pango is provided by `libpango-1.0-0`; Fontconfig by `fontconfig`. A Python virtual environment is recommended.

```sh
python -m pip install -r requirements.txt
python build.py --package
```

The single build command writes these three deliverables into the parent directory:

- `Stem_PowerTrack_EMS_Technical_One-Pager_EMEA.pdf`: plain sharing/printing PDF.
- `Stem_PowerTrack_EMS_Technical_One-Pager_EMEA_with_source.pdf`: identical rendered pages, with the complete source ZIP attached.
- `Stem_PowerTrack_EMS_Technical_One-Pager_EMEA_Source.zip`: this source folder.

An optional `--output-dir /path/to/output` changes their destination. WeasyPrint must be exactly version **70.0**; the build rejects other versions. The source package excludes generated PDFs, ZIPs, and Python caches, so attachments never recurse.

For an AI application, upload the **Source ZIP** whenever possible. An AI must be able to extract the ZIP, edit files, and run Python/WeasyPrint. A PDF attachment alone is not supported by every AI application or PDF viewer.

## Files

| File/folder | Purpose |
|---|---|
| `document.html` | All copy, styling, positions, page geometry, and image placement. Edit this file. |
| `fonts/` | The exact six Inter font files used by the design; local embedding, no web font requests. |
| `img/` | Only the ten image assets referenced by the HTML. |
| `build.py` | Render the HTML through WeasyPrint 70.0 and create the source attachment/package. |
| `requirements.txt` | Python dependencies pinned to the verified versions. |
| `verify.py` | Compare two PDFs page by page, including page dimensions and rendered pixel hashes. |
| `verification.json` | Recorded checks against the approved PDF and a fresh-unzip rebuild. |
| `README.md` | This guide and future-editing instructions. |

## Mandatory rules for an AI editing this document later

1. Read this guide, inspect both pages, and edit the HTML before rebuilding. Do not directly modify a PDF, use the PDF as a full-page image, or substitute an unrelated template.
2. **Change only what the user asks.** Preserve every other element, position, spacing, line break, font, color, table border, image scale, and hierarchy. Do not tidy unrelated copy or restyle the design.
3. Keep exactly two US Letter pages, 612 × 792 points. Do not add pages, shrink fonts automatically, or move unrelated sections to accommodate a change.
4. Use the packaged Inter fonts. No new colors or font families. Match the existing role's size, weight, and color unless specifically instructed otherwise.
5. Text lines are explicit `<tspan>` elements, with character positions in `x` and a baseline in `y`. Coordinates are points. Most text has `transform="matrix(1 0 -0 1 0 792)"`, so its displayed baseline is `792 + y`.
6. Edit the text inside `<tspan>`. Leave `data-copy`, `data-original-size`, and `data-original-font-file` as their original baseline values. These attributes let the builder detect a change and recompute character advances. They do not control the displayed copy.
7. The builder preserves the first x anchor of a changed line. It does **not** silently rewrap, recenter, resize, or rearrange other content. For an authorized copy change, explicitly adjust that line's wrapping or centering if required. If a paragraph needs a different line count, edit only its own lines and any space explicitly authorized by the user.
8. A new line needs `data-font`, `font-family`, `font-size`, `fill`, a transform, and one `<tspan>` with starting `x` and `y`. It may omit the baseline `data-*` attributes; the builder then measures it as a new line. Ensure every font has the requested glyphs.
9. Before delivery, render and inspect both pages. Check for orphans, isolated words such as “This”, unintended hyphen breaks, clipping, overlaps, table-cell alignment, and page-count changes. Compare unchanged areas against the previous approved version.
10. Always run `python build.py --package` and deliver all three outputs. Unzip the new ZIP into a clean directory, rebuild from it, and compare the plain PDF and attached-source PDF page by page.

The historical header Inter Regular/Bold files are the exact subsets embedded in the approved artwork. The builder stops if new copy requires a missing glyph; obtain an authorized complete version of that same Inter cut rather than silently changing the font. The body fonts and Inter ExtraBold have broader character coverage.

## Color tokens

These names describe the existing design; they do not authorize new uses or a recoloring. Some HTML values retain higher-precision RGB decimals to reproduce the original PDF's colors faithfully.

| Token | Display hex | Existing use |
|---|---|---|
| Paper | `#F7F5FB` | Page background |
| Ink | `#1C0A31` | Main titles, table titles, dark subheads |
| Purple | `#6449EF` | Purple section heads, bullets, table header fill |
| Lime | `#C6FF00` | Rule under page 1 title |
| Muted | `#554E68` | 8 pt body copy |
| Brand gray | `#707070` | Monitoring bullets, regular table copy |
| Line | `#DCD3F1` | Rules and monitoring-card outline |
| White | `#FFFFFF` | Card/table cells, header copy |
| Card fill | `#F5F1FF` | Benefit cards |
| Card outline | `#E7E0F8` | Benefit-card strokes |
| Card/footer gray | `#6B6478` | Benefit text and regular footer text |
| Footer dark | `#211235` | Bold product name in footer |
| Footer separator | `#C8A7FC` | Footer separators |
| Footer/table stroke | `#E3DEF0` | Footer rule and page 2 table perimeter |
| Image box outline | `#E2E1E6` | Reference-styled hardware image boxes |
| Table section fill | `#F7F4FD` | Page 2 category rows |
| Header paragraph | `#C9BEE8` | Page 2 header paragraph |
| Gradient start | `#1B34E0` | Reference footer band; original RGB `.105882 .203922 .878431` |
| Gradient middle | `#34188A` | Band 50% stop; original RGB `.203922 .094118 .541176` |
| Gradient end | `#634AEB` | Band end; original RGB `.388235 .290196 .921569` |

Header artwork contains additional established gradient colors within the original image. Preserve that asset.

## Type styles

| Role | Font file / weight | Size (pt) | Color |
|---|---|---:|---|
| Page 1 header title | Inter ExtraBold | 18 | White |
| Page 2 header title | Historical Inter Bold | 18 | White |
| Page 2 header paragraph | Historical Inter Regular | 8 | Header paragraph |
| Monitoring-box heading | Inter Bold | 11 | Ink |
| Monitoring bullets | Inter Regular | 7.7 | Brand gray |
| EMS Solution Architecture title | Inter Bold | 14.5 | Ink |
| Purple section heads | Inter Bold | 9 | Purple |
| System Compatibility | Inter SemiBold | 8 | Ink |
| Architecture/PPC body and system bullets | Inter Regular | 8 | Muted |
| Benefit cards | Inter Regular | 7.7 | Card/footer gray |
| Table column headers | Inter Bold | 8.5 | White |
| Page 1 table titles | Inter Bold | 6.7 | Ink |
| Page 1 table descriptions | Inter Regular | 6.7 | Brand gray |
| Page 2 category labels | Inter Bold, uppercase | 7.2 | Purple |
| Page 2 left-column subheads | Inter SemiBold | 7 | Ink |
| Page 2 specification values | Inter Regular | 7 | Brand gray |
| Footer product name | Historical Inter Bold | 7.4 | Footer dark |
| Footer contact/title copy | Historical Inter Regular | 7.4 | Card/footer gray |

## Image assets

| Asset | Use |
|---|---|
| `header-artwork.png` | Same purple header artwork on both pages |
| `header-seam.png` | Existing page 1 header seam correction |
| `stem-logo.png` | Existing page 1 Stem logo |
| `pv-bess-architecture.png` | Current transparent architecture image |
| `advantech-uno-137.png` | Page 2 Advantech product image |
| `sel-3355.png` | Page 2 SEL product image |
| `table-corner-top-left.png`, `table-corner-top-right.png` | Original rounded table masks |
| `table-corner-bottom-left.png`, `table-corner-bottom-right.png` | Page 2 lower table masks |

The footer band is a vector gradient in the HTML, not a raster image.

## Original copy retained as-is

All technical claims, specifications, certifications, modes, phone/email details, and blank cells are retained from the approved version without factual or copyediting changes. In particular:

- `866.303.5668` and `sales@stem.com` remain in the footer.
- The SEL Isolated DI/O cell remains blank.
- Original typographic marks remain, including `PowerTrack™`, `PPC’s`, `Cos φ`, `19” 3U`, `2.5”`, and the en dashes in hardware ranges.
- Existing capitalization such as `3 x USB 3.2 gen 1` is unchanged.

## Fidelity and verification

The build compiles the editable text to individually positioned native font glyphs to avoid WeasyPrint SVG whitespace/kerning changes. It preserves the original character positions, fonts, sizes, colors, image geometry, and fixed page layout. Numeric PDF serialization uses ten decimal places, and the footer gradient uses native PDF shading through WeasyPrint's renderer. These compatibility measures operate during rendering; the plain PDF is not edited afterward. Only the source-attachment PDF is subsequently packaged with pypdf.

**Do not confuse two different comparisons:**

- A fresh-unzip rebuild must match the packaged WeasyPrint PDF exactly when rendered in the same environment. The attached-source PDF must render identically to the plain PDF.
- Conversion from the earlier PyMuPDF-generated approved PDF preserves the design. At the initial source conversion, both pages were pixel-identical at 144 dpi in the verified renderer. Subsequent authorized edits are compared with the preceding approved version outside the requested change area. At 300 dpi, small rasterization differences remain (fewer than 0.1% of pixels on either page), so this is not a guaranteed pixel-identical conversion at every resolution. See `verification.json` for measured differences. Do not represent a passing rebuild check as proof of zero differences from the earlier approved PDF.

For page-by-page pixel verification, install `PyMuPDF==1.26.6`, then run:

```sh
python verify.py /path/to/first.pdf /path/to/second.pdf --dpi 144
```

A successful exact comparison exits with code 0. Differences exit with code 1 and report page pixel hashes. This script uses the same renderer for both PDFs.

## Latest authorized edit

The footer email on both pages was changed from `emea-sales@stem.com` to `sales@stem.com`. All other document content and layout were preserved.

## Hardware-column association

On page 2, the Advantech and SEL images are centered over their respective specification columns. White boxes extend upward from the unchanged column headers, with a light gray outline, 6 pt rounded top corners, and a 3.4 pt purple top band matching the Improvement Highlights box in Stem_PowerTrack_Logger_DataSheet_8.5x11_V3.pdf. These boxes replace the short purple connectors. Image positions, dimensions, and the table are unchanged.

This is a separate alternate design branch restored to the Improvement Highlights reference-styled image boxes. The current baseline version is preserved separately.

Latest alternate edit: image boxes are 150pt wide, centered on their existing columns. Each uses a separate purple shape at y=119.5 and white shape at y=122.9, both with 6pt rounded top corners. Images, table and all copy remain unchanged.

Latest alternate edit: image boxes widened from 150pt to 160pt; box tops and images lowered 10pt, leaving lower edges fixed at y=190 and reducing empty space under the images. Table, copy, and page 1 remain unchanged.

Latest alternate edit: image cells increased from 160pt to 170pt wide, extending 5pt on each side of their existing centers. No other positions or styles changed.

Latest alternate edit: the main page 1 title is PowerTrack™ EMS Solution, retaining its position, font, size and color. Other headings are unchanged.

Latest alternate edit: add italic *EMEA Nomenclature below the page 1 table at baseline y=734, using a 12-degree Inter oblique treatment at 7.4pt. Content below the architecture subhead moves up together by 16pt; the architecture image is 5% smaller and stays anchored to its right edge. Footer and page 2 remain unchanged.

Latest alternate edit: architecture heading moved up 6pt; the four purple section headings have an 8pt visual gap above them. Architecture image reduced another 5%, anchored at its bottom-right edge for more clearance from the white box. All other elements stay in place.

Latest alternate edit: each purple section heading has a 4pt gap below it. Following content shifts upward as needed, preserving the existing gaps above subsequent purple headings. The image, header, footer and page 2 remain unchanged.

Latest alternate edit: purple section headings have 10pt above and 3pt below. Each page 1 table body row is 3pt shorter, with cell text centered. Fonts, image, header, footer and page 2 are unchanged.

Latest alternate edit: add 3pt above each purple section heading (13pt total above each), moving following content progressively down; the table and EMEA note move down 12pt. Gaps below headings remain 3pt. Image, fonts, header, footer and page 2 stay unchanged.

This is the selected working version for all future edits. It supersedes the earlier design baseline. Keep all future outputs named Stem_PowerTrack_EMS_Technical_One-Pager_EMEA without an Alternate suffix.

Latest edit: append an asterisk to (FCR) - Primary Frequency Control* in the Fast Frequency Response (FFR) cell. No other copy or layout changes.







Stem_PowerTrack_EMS_Technical_One-Pager_EMEA_Source/build.py

#!/usr/bin/env python3
"""Build the editable HTML with WeasyPrint 70.0 and package all three outputs."""
from pathlib import Path
import argparse, re, zipfile
from lxml import etree as ET
from fontTools.ttLib import TTFont
import pydyf
from weasyprint import HTML, __version__
from weasyprint.text.fonts import FontConfiguration
from weasyprint.svg import SVG
from weasyprint.svg.utils import color, parse_url
from pypdf import PdfReader, PdfWriter

ROOT = Path(__file__).resolve().parent
NAME = 'Stem_PowerTrack_EMS_Technical_One-Pager_EMEA'
NS = '{http://www.w3.org/2000/svg}'

def renderable_html():
    """Compile editable SVG lines to positioned native font glyphs.

    All copy, font choices, coordinates, colors, and geometry live in HTML.
    Per-glyph text placement prevents WeasyPrint SVG whitespace/kerning drift.
    This is genuine font text, not outlines, screenshots, or a PDF background.
    When copy changes, the original line's left anchor remains and advances are
    recalculated from the exact local font. Rewrapping/centering is intentional
    work for the editor: the build never silently shrinks or moves other items.
    """
    source = (ROOT / 'document.html').read_text(encoding='utf-8')
    fonts = {}
    def compile_svg(match):
        svg = ET.fromstring(match.group(0).encode())
        for line in list(svg.iter(NS + 'text')):
            text = ''.join(line.itertext())
            span = line.find(NS + 'tspan')
            if span is None:
                raise ValueError('Every editable line must contain one tspan.')
            fontname = line.get('data-font')
            size = float(line.get('font-size'))
            xs = [float(x) for x in span.get('x').split()]
            y = span.get('y')
            changed = (text != line.get('data-copy')
                or size != float(line.get('data-original-size', '-1'))
                or fontname != line.get('data-original-font-file')
                or len(xs) != len(text))
            font = fonts.setdefault(fontname, TTFont(ROOT / 'fonts' / fontname))
            cmap = font.getBestCmap()
            scale = size / font['head'].unitsPerEm
            pen_x = xs[0]
            attrs = {'fill': line.get('fill', '#1c0a31'),
                     'transform': line.get('transform', 'matrix(1 0 0 1 0 0)'),
                     'aria-label': text}
            group = ET.Element(NS + 'g', attrs)
            for index, char in enumerate(text):
                glyphname = cmap.get(ord(char))
                if glyphname is None:
                    raise ValueError(f'{fontname} lacks character {char!r}. '
                        'Use an authorized complete version of the same font; '
                        'never substitute a different font silently.')
                x = pen_x if changed else xs[index]
                # Spaces have no ink but still receive the exact font advance.
                if not char.isspace():
                    glyph = ET.SubElement(group, NS + 'text', x=str(x), y=y)
                    glyph.set('font-family', fontname.rsplit('.', 1)[0])
                    glyph.set('font-size', str(size))
                    glyph.text = char
                pen_x = x + font['hmtx'][glyphname][0] * scale
            line.getparent().replace(line, group)
        return ET.tostring(svg).decode()
    return re.sub(r'<svg\b.*?</svg>', compile_svg, source, flags=re.S)

def make_source_zip(path):
    """Sorted files, fixed timestamps; exclude outputs and transient caches."""
    with zipfile.ZipFile(path, 'w', zipfile.ZIP_DEFLATED, compresslevel=9) as z:
        for p in sorted(ROOT.rglob('*')):
            if not p.is_file() or '__pycache__' in p.parts or p.suffix in ('.pdf', '.zip', '.pyc'):
                continue
            rel = Path(ROOT.name) / p.relative_to(ROOT)
            info = zipfile.ZipInfo(rel.as_posix(), (2026, 1, 1, 0, 0, 0))
            info.compress_type = zipfile.ZIP_DEFLATED
            info.external_attr = 0o644 << 16
            z.writestr(info, p.read_bytes())

def main():
    parser = argparse.ArgumentParser(description=__doc__)
    parser.add_argument('--package', action='store_true')
    parser.add_argument('--output-dir', type=Path, default=ROOT.parent)
    args = parser.parse_args()
    if __version__ != '70.0':
        raise SystemExit('WeasyPrint 70.0 is required. Run: python -m pip install -r requirements.txt')
    dest = args.output_dir.resolve()
    dest.mkdir(parents=True, exist_ok=True)
    pdf = dest / (NAME + '.pdf')
    # pydyf's default six decimal digits can lower an RGB channel by one level.
    # More precision also preserves the small canvas transforms faithfully.
    # Paint the reference footer gradient as a native PDF shading rather than
    # a tiling pattern. This keeps its clipped top edge as in the approved PDF.
    original_draw_node = SVG.draw_node
    def faithful_draw_node(svg, node, font_size, fill_stroke=True, context=None):
        if node.get('data-native-gradient') == 'true' and fill_stroke:
            gradient = svg.gradients[parse_url(node.get('fill')).fragment]
            positions = [float(stop.get('offset')) for stop in gradient]
            colors = [color(stop.get('stop-color')).to('srgb').coordinates for stop in gradient]
            coords = [float(gradient.get(a)) for a in ('x1', 'y1', 'x2', 'y2')]
            paint = svg.stream.add_group(float(node.get('x')), float(node.get('y')),
                float(node.get('width')), float(node.get('height')))
            paint.extra.pop('Group', None)
            functions = [paint.create_interpolation_function((0, 1), c0, c1, 1)
                         for c0, c1 in zip(colors, colors[1:])]
            function = paint.create_stitching_function(
                (positions[0], positions[-1]), (0, 1) * len(functions),
                positions[1:-1], functions)
            shading = paint.add_shading(2, (0, 1), coords, True, function)
            paint.paint_shading(shading.id)
            svg.stream.draw_x_object(paint.id)
            return
        return original_draw_node(svg, node, font_size, fill_stroke, context)
    SVG.draw_node = faithful_draw_node
    original_to_bytes = pydyf._to_bytes
    def precise_to_bytes(item):
        if isinstance(item, float):
            return format(item, '.10f').rstrip('0').rstrip('.').encode('ascii')
        return original_to_bytes(item)
    pydyf._to_bytes = precise_to_bytes
    try:
        HTML(string=renderable_html(), base_url=str(ROOT)).write_pdf(
            pdf, font_config=FontConfiguration(),
            pdf_identifier=b'PowerTrack-EMS-EMEA-v39-HTML', optimize_images=False)
    finally:
        pydyf._to_bytes = original_to_bytes
        SVG.draw_node = original_draw_node
    reader = PdfReader(pdf)
    if len(reader.pages) != 2:
        raise RuntimeError('Page count changed; expected exactly two pages.')
    print(f'Built {pdf} ({len(reader.pages)} pages)')
    if args.package:
        zipped = dest / (NAME + '_Source.zip')
        make_source_zip(zipped)
        # Attachment packaging does not alter the rendered pages.
        writer = PdfWriter(clone_from=reader)
        writer.add_attachment(zipped.name, zipped.read_bytes())
        attached = dest / (NAME + '_with_source.pdf')
        with attached.open('wb') as f:
            writer.write(f)
        print(f'Packaged {attached}\nPackaged {zipped}')

if __name__ == '__main__':
    main()
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Complete Monitoring & Control for Your Storage and Hybrid Solar + Storage Assets

Real-time data monitoring with
99.99% average uptime

Intuitive edge and cloud user
interfaces

DNP3, Modbus, OPC-UA, IEC 61850,
and IEC 60870 compatible

Configurable interfaces with
Human-Machine Interface (HMI)

Integrated Stem software solution for
portfolio-wide management

Centralized configuration for controls,
data collection and storage

Vertical scalability from individual
unit to entire portfolio

Hot-standby EMS/PPC with automatic
failover

Redundant communication paths
eliminate single points of failure

UPS-backed power supply for
uninterrupted control during grid
events

SOC2 Type II / NIST 800-53 audited
and NIS2-compliant
PowerTrack EMS Solution Architecture

Example PV + BESS Hybrid Architecture
PowerTrack EMS connects your on-site equipment with
cloud intelligence. We combine proven hardware, including
Advantech and SEL, with transparent software, giving you
complete visibility and control without vendor lock-in.




Technical Highlights
System Compatibility

Integrated AC/DC battery block and modular Battery
Energy Storage Systems (BESS)

Comprehensive monitoring for hybrid assets (BESS & PV)

Equipment monitoring: capacitor banks, switchgear,
inverters, and trackers
Benefits for PV Hybrid Site Owners


Set priorities that
maximize your
revenue


Earn from multiple
revenue streams
simultaneously


Coordinated response to grid
events and interconnection
requirements


Integrate with any optimizers, immediately
unlocking access to wholesale energy
markets and ancillary services
Power Plant Controller (PPC) Control Modes
PowerTrack PPC’s certified architecture puts the owner in control. Choose from a dozen specialized modes for grid services revenue:
frequency response, voltage support, energy arbitrage, and more. Stack multiple revenue streams with proven grid code compliance.


Frequency Management
Voltage Management
Power Management
System Control

Fast Frequency Response (FFR)
Frequency Containment Reserve
(FCR) - Primary Frequency Control*
Automatic Voltage
Regulation (AVR)
Active Power Limiting
Active Power Curtailment
Dynamic SOC Control

Frequency Watt Control
Primary Frequency Control or
Frequency Response
Volt-VAR Control
Reactive Power-Voltage
Control or Q(U) Control
Fixed Power Factor
Constant Cos φ Control
Automatic Generation Control (AGC)
Manual Frequency Restoration Reserve
(mFRR) - Tertiary Frequency Control

Power Oscillation Damping
VAR Control
Reactive Power Control or Q
Control
Dispatch Regulation Reserve
Automatic Frequency Restoration
Reserve (aFRR) - Secondary
Frequency Control
SOC Waypoint
SOC Scheduling












*EMEA Nomenclature
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PowerTrack™ EMS & PPC Technical Specifications
Stem integrates EMS and PPC functionalities within a unified computing platform.
This architectural integration reduces signal latency, eliminates inter-device communication
dependencies, and minimizes potential points of failure across the control chain.










Hardware
Advantech UNO-137
SEL 3355


Type
Industrial PC
Industrial PC


GENERAL


Certification
CE, FCC, UL 61010-2-201,
CCC, BSMI
CE, FCC, 47 CFR 15 B Class A,
UKCA, UL


Dimensions
35 x 105 x 150 mm
133 x 288 x 465 mm
19” 3U


Mounting
DIN-rail
Rack Mount


Power Requirements
10 – 36 Vdc
38 – 58 Vdc (LV)
HV PS Available


Power Consumption
21 W Typical
47 W Peak
49 W Typical
69 W Peak


SYSTEM HARDWARE


Processor
1.6 – 1.8 GHz
2.5 GHz


Memory
8 GB DDR3, 1600 MHz
4 - 16 GB DDR3, 1333 MHz


Storage
1 x 2.5” SSD/HDD
1 x M.2 B key 2242 SSD
4 x Industrial SATA or
2 x Consumer SATA


I/O


Serial Ports
2 x RS-232/422/485
2 x EIA – 232 Ports


LAN
2 x 10/100/1000 Mbps IEEE 802.3u (RJ45)
2 RJ45


USB
3 x USB 3.2 gen 1, 1 x USB 2.0
4 x Rear Panel USB 2.0
2 Front Panel USB 2.0


Isolated DI/O
8 x Digital Input Channels
8 x Digital Output Channels


Displays
2 x DP 1.2, up to 4K @ 60 Hz
1 x DVI-I
1 x DVI-D
1 x DP 1.1, up to 1920x1200


Power Connector
1 x 2-pin terminal block
120/240 V Terminal Block


ENVIRONMENT


Operating Temperature
-40 to 70 °C / -40 to 158 °F
-40 to 75 °C / -40 to 167 °F


Storage Temperature
-40 to 85 °C / -40 to 185 °F
-40 to 85 °C / -40 to 185 °F


Relative Humidity
95% RH @ 40 °C/104 °F
Non-condensing
5% to 95%
Non-condensing


Shock Protection
Operating, IEC 60068-2-27, 60G
IEC 60255-21-2:1988
Bump Class 1
Response Class 2


Ingress Protection
IP40
IP30
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#!/usr/bin/env python3
"""Compare PDF page dimensions and same-renderer raster hashes."""
import argparse, hashlib, json
import fitz

def compare(first, second, dpi=144):
    a, b = fitz.open(first), fitz.open(second)
    result = {'dpi': dpi, 'page_count_first': len(a), 'page_count_second': len(b), 'pages': []}
    for i in range(min(len(a), len(b))):
        pa = a[i].get_pixmap(dpi=dpi, alpha=False)
        pb = b[i].get_pixmap(dpi=dpi, alpha=False)
        ha = hashlib.sha256(pa.samples).hexdigest()
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        result['pages'].append({'page': i+1, 'dimensions_match': same_size,
            'pixels_match': ha == hb, 'first_pixel_sha256': ha, 'second_pixel_sha256': hb})
    result['match'] = len(a) == len(b) and all(p['dimensions_match'] and p['pixels_match'] for p in result['pages'])
    return result

if __name__ == '__main__':
    parser = argparse.ArgumentParser(description=__doc__)
    parser.add_argument('first'); parser.add_argument('second'); parser.add_argument('--dpi', type=int, default=144)
    args = parser.parse_args()
    result = compare(args.first, args.second, args.dpi)
    print(json.dumps(result, indent=2))
    raise SystemExit(0 if result['match'] else 1)





