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PowerTrack™

EMS Solution
Get your assets online faster. Ensure compliance. Maximize revenue.

Fast deployment

Reduce commissioning time
by 32%

Maximum uptime

99.99% controller reliability keeps
you earning

Resilient by design

Hot-standby EMS/PPC redundancy
with automatic failover protects
revenue 24/7

Full control

Advanced control modes for grid
services and revenue optimization

Future-ready

Add storage to existing solar with
minimal to no hardware changes

Cybersecurity-first

SOC2 Type II / NIST 800-53
audited and NIS2-compliant



Complete Control from Site to Cloud

PowerTrack Energy Management System (EMS) connects your on-site equipment with cloud intelligence. Monitor and
control your entire portfolio from anywhere, with real-time data and instant command response.

What you get:

Maximize Your Revenue Throughout the Project Lifecycle

Real-time monitoring and control

Industry-standard protocols (DNP3, Modbus, OPC-UA, IEC 61850, IEC 60870)

Transparent software - no vendor lock-in

Proven hardware including Advantech and SEL

DEVELOPMENT

Fast Deployment

Cut commissioning time through
automated tuning and remote
setup. Get to revenue faster with
standardized integration.

Smart Integration

Work with most major battery
or PCS suppliers. Choose the
best equipment without
software restrictions.

OPERATION

Multiple Revenue Streams

Earn from frequency response,
voltage support, and energy
trading simultaneously. Our
advanced controls handle
the complexity.

Reliable Performance

99.99% uptime through 
hot-standby EMS/PPC
redundancy and automatic
failover ensures
revenue protection

EXPANSION

Easy Hybridization

Add storage to existing solar
sites with minimal to no
hardware changes. Maximize
your existing investments.

Portfolio Growth

Scale from single sites to
entire portfolios with unified
management and full visibility.
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Technical Architecture

PowerTrack EMS delivers complete asset control by combining proven on-site hardware with intelligent cloud
software. The system starts with our unified computing platform that integrates PowerTrack EMS and PPC
functionality, along with data logging and communication interfaces for comprehensive monitoring.

This foundation connects to our cloud platform, where PowerTrack Cloud enables portfolio management, real-time
analytics, and remote configuration across your entire fleet. Built on industry-standard protocols and designed to work
with any major equipment supplier, the architecture scales seamlessly from individual assets to enterprise portfolios
while maintaining built-in redundancy for maximum reliability.

Cybersecurity is built into every deployment: the platform meets NIS2 requirements for critical infrastructure and is
SOC2 Type II audited against NIST 800-53 controls. VDE-certified PPC is compliant with NC RfG (EU 2016/631) —
including Poland’s national grid code — and proven integration architecture ensure compliance with global grid
code requirements

Acronyms BESS: Battery Energy Storage System   EMS: Energy Management System
PCS: Power Conversion System   PPC: Power Plant Controller   UI: User Interface

Hybrid Projects Made Simple

PowerTrack EMS makes hybridization easy:

Future Hybrid Capability

Install solar with an EMS that enables
seamless transition to hybrid

operations when storage is added

Solar-to-Hybrid Transformation

Convert existing solar installations to
integrated hybrid systems leveraging current

infrastructure and Stem’s EMS solution

Complete Hybrid Control

Deploy new hybrid sites with unified
controls, delivering maximum

performance from day one

CLOUD

PowerTrack™ Cloud
Includes

Scheduling EntityPortfolio performance dashboard Remote device configuration
Real-time PV, battery & hybrid monitoring Grid-compliant multi-mode control
Project lifetime data analytics Market dispatch automation

EDGE

EMS UI

PowerTrack™

EMS
PowerTrack™

PPC

Hot standby redundancy available

Data Logger Historian

Meters

Edge Market Interfaces
& Unit Telemetry

Dispatch

ASSETS

PV

Met
Station

PV
Inverter

PV
Modules

Hybrid PV + BESS

Met
Station

PV
Inverter

PV
Modules

Unit
Controller

PCS

BESS

BESS

Unit
Controller

PCS

BESS

Component Key

Stem Third-Party
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Why Stem

Stem remains the leader in the management of solar, hybrid, and storage assets and portfolios. Together with our
customers, we are leading the clean energy transition towards a more resilient energy future.

Industry Expertise

Managing 37.5+ GW of solar and
nearly 2 GWh of storage assets

with deep understanding of
complex hybrid energy systems

across diverse markets.

Innovative Technology

State-of-the-art control
systems and analytics

providing real-time visibility
and command precision with

industry-leading uptime.

Dedicated Support

Expert team delivering
specialized assistance in
utility-scale operations,

grid integration, and
regulatory compliance.

About Stem, Inc.

Stem (NYSE: STEM) is the operating system for clean energy:
where assets connect, sites are optimized, and value is captured.

Stem is a global leader in energy intelligence and the operating system for clean energy: where assets

connect, sites are optimized, and value is captured. Powered by decades of operational experience and

purpose-built AI, our PowerTrack™ platform is the layer that sits between raw data and confident action,

making every decision-maker smarter, every asset more productive, and every transition more certain.

From asset monitoring to portfolio optimization and control, PowerTrack delivers everything energy

professionals need in one place. With projects managed across 55 countries, we have spent nearly 20 years

empowering asset owners, operators, and developers to take command of what comes next, with the

certainty to act, the trust to commit, and the intelligence to lead.

To book a meeting, contact:

NA: sales@stem.com

EMEA: EMEA-sales@stem.com

The Operating System for Clean Energy.
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# PowerTrack™ EMS Handout (A4 + US Letter, 4 pages) – Editable Source

This folder is the **source** for `Stem_PowerTrack_EMS_Handout_Redesign_A4.pdf` and
`Stem_PowerTrack_EMS_Handout_Redesign_8.5x11.pdf` (US Letter). Both sizes come from the same
`handout.html`; Letter just applies `letter.css` on top.
The PDF is generated from these files, so editing here and rebuilding gives a
PDF identical to the approved one except for the changes you make.

## What's in here

| Path | What it is |
|---|---|
| `handout.html` | All text, layout and styling (CSS is at the top of the file) |
| `letter.css` | US Letter overrides: margins and vertical spacing only (content width stays 178mm, so line breaks match A4) |
| `build.py` | Turns `handout.html` into the PDFs (A4 and Letter) |
| `fonts/` | Inter 400 / 500 / 600 / 700 / 800 (from the Stem Brand Guidelines v5) |
| `img/` | Stem logos (SVG), brand icons, cover photo, laptop, page photos |

## Rebuild the PDF

```bash
pip install weasyprint==70.0
python build.py --package --outdir out
```

This always produces **five files** in `out/`:

| File | Size | Use |
|---|---|---|
| `Stem_PowerTrack_EMS_Handout_Redesign_A4.pdf` | ~1.5 MB | A4 plain PDF for sharing, emailing and printing |
| `Stem_PowerTrack_EMS_Handout_Redesign_A4_with_source.pdf` | ~3 MB | A4 with the source zip embedded (Acrobat attachments / paperclip panel) |
| `Stem_PowerTrack_EMS_Handout_Redesign_8.5x11.pdf` | ~1.5 MB | 8.5x11 (US Letter) plain PDF |
| `Stem_PowerTrack_EMS_Handout_Redesign_8.5x11_with_source.pdf` | ~3 MB | 8.5x11 with the source zip embedded |
| `Stem_PowerTrack_EMS_Handout_Source.zip` | ~1.6 MB | This folder, for future edits |

(`python build.py` makes just the A4 plain PDF; `python build.py --size letter` just the 8.5x11 one.)
Use WeasyPrint 70.0 for an identical result.

## Instructions for an AI assistant (Claude or similar)

Paste or upload this folder and ask for the change you want, e.g. *"Change
'37.5+ GW' to '40+ GW' and rebuild the PDF."* The assistant should follow
these rules:

1. **Edit `handout.html`, then run `python build.py --package`.** Don't recreate
   the PDF from scratch or edit the PDF directly. Always deliver all five
   outputs: A4 and Letter (each plain and with embedded source) plus the source zip.
2. **Change only what was asked.** Keep all other text word-for-word, and keep
   fonts, colors, sizes, spacing and layout as they are.
3. **Fonts:** only Inter from `fonts/`. Never substitute another font.
4. **Colors:** use the CSS variables at the top of `handout.html` (below).
   Don't introduce new colors.
5. **Logos and icons:** use the files in `img/` only. Never redraw, retype or
   recolor the Stem logo.
6. **After any text change**, check the line breaks: no single word alone on a
   last line ("orphans"), and hyphenated terms like *hot-standby* and
   *utility-scale* must not split (they're wrapped in `<span class="nw">`).
   Several paragraphs use hand-set `<br>` breaks for balance; if you change
   their wording, re-balance the breaks.
7. **Keep everything on 4 pages in both sizes.** Edit `handout.html` only (both
   sizes update). Then check the **Letter** PDF too: it has 17.6mm less height, and
   page 3 is the tightest (keep a clear gap above the footer). If something no longer
   fits on Letter, adjust spacing in `letter.css`, not the A4 design.
8. **CSS overrides:** later rules in the stylesheet override earlier ones (many
   page-specific tweaks are near the bottom, prefixed `.p3`, `.why`, etc.).
   Search for the *last* rule that matches an element before changing it.

## Brand tokens (from Stem Brand Guidelines v5)

| Token | Hex | Use |
|---|---|---|
| `--violet` Bright Violet | `#634AEB` | Primary accent, rules, subheads, Stem boxes |
| `--lilac` Light Lilac | `#C8A7FC` | Text on dark, headline on page 4 |
| `--aub` Aubergine | `#240533` | Dark surfaces (cover, page 4 panel) |
| `--ink` Ink | `#1C0733` | Primary text / headings |
| `--lime` Electric Lime | `#BAF004` | Small signal accents only, never a background |
| `--indigo` Deep Indigo | `#34188A` | Dark label tiles (DEVELOPMENT, CLOUD…) |
| `--v50` / `--v100` | `#F5F1FF` / `#E9DEFF` | Light panel fills and outlines |
| `--n700` / `--n600` / `--n500` | `#4A4656` / `#5C576B` / `#6E6880` | Body and label grays |

## Type styles

| Style | Spec | Where |
|---|---|---|
| Cover title | Inter 700, 40pt, white | Page 1 |
| Eyebrow | Inter 700, 8pt, caps, 0.15em tracking, lime | "OVERVIEW" on cover |
| Page title (`h1`) | Inter 800, 20pt, Ink, violet rule below | Pages 2–4 |
| Subhead (`h2.subhead`) | Inter 700, 13pt / 16pt, Bright Violet, no rule | "Maximize Your Revenue…", "Hybrid Projects Made Simple" |
| Body Copy (`.body-copy`) | Inter 400, 9pt / 13pt, `#4A4656` | Intro paragraphs pages 2–4 |
| Label tiles (`.stage`, `.band .ln`) | Inter 700, 8.5pt, caps, 0.06em, white on Deep Indigo | Pages 2–3 |
| Diagram labels | Inter 400, 7pt, `#5C576B`, violet underline | Page 3 right column, Component Key, Acronyms |
| Hybrid card text | Inter 400, 7pt, line breaks match the original handout | Page 3 |

## Known text left as-is from the original copy

- "…proven integration architecture ensure compliance…" (Technical Architecture,
  Cybersecurity paragraph) is carried over from the original ("ensures" may be intended).
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"""Build the PowerTrack EMS handout from handout.html (A4 and US Letter).

One source, two page sizes: handout.html is the A4 design; letter.css is a small
override (margins/vertical spacing only, same 178mm content width) for 8.5x11 in.

Usage (run from this folder):
    pip install weasyprint==70.0

    python build.py                    -> A4 plain PDF only
    python build.py --size letter      -> 8.5x11 plain PDF only

    python build.py --package [--outdir DIR]
        Full deliverable set (use this after any edit):
        -> Stem_PowerTrack_EMS_Handout_Redesign_A4.pdf                     A4, plain (small)
        -> Stem_PowerTrack_EMS_Handout_Redesign_A4_with_source.pdf         A4, source zip embedded
        -> Stem_PowerTrack_EMS_Handout_Redesign_8.5x11.pdf                 8.5x11 (US Letter), plain (small)
        -> Stem_PowerTrack_EMS_Handout_Redesign_8.5x11_with_source.pdf     8.5x11, source zip embedded
        -> Stem_PowerTrack_EMS_Handout_Source.zip                          editable source (this folder)

WeasyPrint 70.0 was used for the approved PDFs; pin it for an identical result.
"""
import argparse
import os
import zipfile
import weasyprint

HERE = os.path.dirname(os.path.abspath(__file__))
BASE = "Stem_PowerTrack_EMS_Handout_Redesign"
ZIP_NAME = "Stem_PowerTrack_EMS_Handout_Source.zip"
ZIP_ROOT = "Stem_PowerTrack_EMS_Handout_Source"
SUFFIX = {"a4": "_A4", "letter": "_8.5x11"}


def render(out_path, size="a4", attachments=()):
    html = open(os.path.join(HERE, "handout.html"), encoding="utf-8").read()
    if size == "letter":
        # letter.css must load AFTER the page's own <style> so its overrides win
        html = html.replace("</head>", '<link rel="stylesheet" href="letter.css"></head>', 1)
    weasyprint.HTML(string=html, base_url=HERE).write_pdf(out_path, attachments=list(attachments))
    print("Wrote", out_path, f"({os.path.getsize(out_path) / 1e6:.1f} MB)")


def make_zip(zip_path):
    """Zip the source folder (html, css, build script, README, fonts, images) - no PDFs."""
    with zipfile.ZipFile(zip_path, "w", zipfile.ZIP_DEFLATED) as z:
        for root, _, files in os.walk(HERE):
            for f in sorted(files):
                if f.lower().endswith((".pdf", ".zip")) or f.startswith(("_", ".")):
                    continue
                full = os.path.join(root, f)
                z.write(full, os.path.join(ZIP_ROOT, os.path.relpath(full, HERE)))
    print("Wrote", zip_path, f"({os.path.getsize(zip_path) / 1e6:.1f} MB)")


parser = argparse.ArgumentParser()
parser.add_argument("--package", action="store_true",
                    help="build A4 + Letter (plain and with embedded source) + source zip")
parser.add_argument("--size", choices=["a4", "letter"], default="a4",
                    help="page size when not using --package")
parser.add_argument("--outdir", default=HERE, help="where to write the outputs")
args = parser.parse_args()
os.makedirs(args.outdir, exist_ok=True)

if not args.package:
    render(os.path.join(args.outdir, BASE + SUFFIX[args.size] + ".pdf"), args.size)
else:
    zip_path = os.path.join(args.outdir, ZIP_NAME)
    make_zip(zip_path)
    for size in ("a4", "letter"):
        render(os.path.join(args.outdir, BASE + SUFFIX[size] + ".pdf"), size)
        # a WeasyPrint Attachment can only be used once, so make a new one per PDF
        att = [weasyprint.Attachment(filename=zip_path,
                                     description="Editable source files for this handout")]
        render(os.path.join(args.outdir, BASE + SUFFIX[size] + "_with_source.pdf"), size, att)
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    OVERVIEW

    PowerTrack™
EMS Solution



    

    Get your assets online faster. Ensure compliance. Maximize revenue.

    
      Fast deployment
Reduce commissioning time by 32%



      Maximum uptime
99.99% controller reliability keeps you earning



      Resilient by design
Hot-standby EMS/PPC redundancy with automatic failover protects revenue 24/7



      Full control
Advanced control modes for grid services and revenue optimization



      Future-ready
Add storage to existing solar with minimal to no hardware changes



      Cybersecurity-first
SOC2 Type II / NIST 800-53 audited and NIS2-compliant



    

  





  
    Complete Control from Site to Cloud



    

    PowerTrack Energy Management System (EMS) connects your on-site equipment with cloud intelligence. Monitor and control your entire portfolio from anywhere, with real-time data and instant command response.



    
    
      What you get:

      

      
        			Real-time monitoring and control



        			Industry-standard protocols (DNP3, Modbus, OPC-UA, IEC 61850, IEC 60870)



        			Transparent software - no vendor lock-in



        			Proven hardware including Advantech and SEL



      



    

    


    
      Maximize Your Revenue Throughout the Project Lifecycle



      
        Development

        [image: ]Fast Deployment
Cut commissioning time through automated tuning and remote setup. Get to revenue faster with standardized integration.



        [image: ]Smart Integration
Work with most major battery or PCS suppliers. Choose the best equipment without software restrictions.



      

      
        Operation

        [image: ]Multiple Revenue Streams
Earn from frequency response,
voltage support, and energy
trading simultaneously. Our
advanced controls handle
the complexity.



        [image: ]Reliable Performance
99.99% uptime through hot-standby EMS/PPC redundancy and automatic failover ensures revenue protection



      

      
        Expansion

        [image: ]Easy Hybridization
Add storage to existing solar
sites with minimal to no
hardware changes. Maximize
your existing investments.



        [image: ]Portfolio Growth
Scale from single sites to entire portfolios with unified management and full visibility.
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    Technical Architecture



    

    PowerTrack EMS delivers complete asset control by combining proven on-site hardware with intelligent cloud software. The system starts with our unified computing platform that integrates PowerTrack EMS and PPC functionality, along with data logging and communication interfaces for comprehensive monitoring.



    This foundation connects to our cloud platform, where PowerTrack Cloud enables portfolio management, real-time analytics, and remote configuration across your entire fleet. Built on industry-standard protocols and designed to work with any major equipment supplier, the architecture scales seamlessly from individual assets to enterprise portfolios while maintaining built-in redundancy for maximum reliability.



    Cybersecurity is built into every deployment: the platform meets NIS2 requirements for critical infrastructure and is SOC2 Type II audited against NIST 800-53 controls. VDE-certified PPC is compliant with NC RfG (EU 2016/631) — including Poland’s national grid code — and proven integration architecture ensure compliance with global grid code requirements




    
      
        Cloud

        
          
            PowerTrack™ Cloud

            Includes

            
              			Portfolio performance dashboard



              			Remote device configuration



              			Real-time PV, battery & hybrid monitoring



              			Grid-compliant multi-mode control



              			Project lifetime data analytics



              			Market dispatch automation



            



          

        

        Scheduling Entity


      


      
        Edge

        
          
            EMS UI

            PowerTrack™
EMSPowerTrack™
PPC

            Hot standby redundancy available

          

          
            Data LoggerHistorianMeters
          

        

        Edge Market Interfaces
& Unit Telemetry
Dispatch


      


      
        Assets

        
          PV

            Met
StationPV
InverterPV
Modules


          

          Hybrid PV + BESS

            
              Met
StationPV
InverterPV
Modules

              Unit
ControllerPCSBESS

            

          

          BESS

            Unit
ControllerPCSBESS


          

        

        Component Key
StemThird-Party


      


      
        AcronymsBESS: Battery Energy Storage System   EMS: Energy Management System
PCS: Power Conversion System   PPC: Power Plant Controller   UI: User Interface


      

    


    
      Hybrid Projects Made Simple



      PowerTrack EMS makes hybridization easy:



      
        [image: ]Future Hybrid Capability
Install solar with an EMS that enables
seamless transition to hybrid
operations when storage is added


        [image: ]Solar-to-Hybrid Transformation
Convert existing solar installations to
integrated hybrid systems leveraging current
infrastructure and Stem’s EMS solution


        [image: ]Complete Hybrid Control
Deploy new hybrid sites with unified
controls, delivering maximum
performance from day one
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    Why Stem



    

    Stem remains the leader in the management of solar, hybrid, and storage assets and portfolios. Together with our customers, we are leading the clean energy transition towards a more resilient energy future.



    
      Industry Expertise
Managing 37.5+ GW of solar and nearly 2 GWh of storage assets with deep understanding of complex hybrid energy systems across diverse markets.



      Innovative Technology
State-of-the-art control
systems and analytics
providing real-time visibility
and command precision with
industry-leading uptime.



      Dedicated Support
Expert team delivering
specialized assistance in
utility-scale operations,
grid integration, and
regulatory compliance.



    

  

  
    

    
      About Stem, Inc.



      

      Stem (NYSE: STEM) is the operating system for clean energy:
where assets connect, sites are optimized, and value is captured.

      
        Stem is a global leader in energy intelligence and the operating system for clean energy: where assets connect, sites are optimized, and value is captured. Powered by decades of operational experience and purpose-built AI, our PowerTrack™ platform is the layer that sits between raw data and confident action, making every decision-maker smarter, every asset more productive, and every transition more certain.



        From asset monitoring to portfolio optimization and control, PowerTrack delivers everything energy professionals need in one place. With projects managed across 55 countries, we have spent nearly 20 years empowering asset owners, operators, and developers to take command of what comes next, with the certainty to act, the trust to commit, and the intelligence to lead.



      

      
        To book a meeting, contact:

        

        NA: sales@stem.com
EMEA: EMEA-sales@stem.com
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/* US Letter (8.5 x 11 in) overrides for handout.html.
   Applied on top of the A4 design by `build.py --size letter`.
   Rule: keep the 178mm content width identical to A4 (so every line break,
   box and diagram is unchanged) and only adjust margins/vertical spacing.
   Letter is 5.9mm wider and 17.6mm shorter than A4. */

@page { size: Letter; margin: 0; }
.page { width: 215.9mm; height: 279.4mm; }

/* Side margins: 16mm (A4) -> 18.95mm so the content width stays 178mm */
.pad,
.cover .top { padding-left: 18.95mm; padding-right: 18.95mm; }
.foot { left: 18.95mm; right: 18.95mm; }
.about { padding-left: 18.95mm; padding-right: 18.95mm; }
.about .bfoot { left: 18.95mm; right: 18.95mm; }

/* Cover: keep laptop centered on the wider page */
.cover .laptop { left: 34.45mm; }

/* Vertical: recover the 17.6mm Letter loses */
.p2 .pad, .p4 .pad { padding-top: 13mm; }
.p3 .pad { padding-top: 8mm; }
.foot { bottom: 6mm; }
.p2photo { height: 50mm; }
.about { top: 100mm; }
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